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COOKS  BLlCTEO-MAaMflne  ORB  CBPAmAVOB. 

Pig.  3, 


The  machine  represented  in  the  ac- 
oompai  ying  engravings  was  invented  by 
Ransom  Cook,  Esq.,  late  Superintendent 
of  the  .Clinton  County  State  Prison,  in 
the  State  of  New  York,  and  employed 
for  the  separation  of  the  magnetic  ore  at 
the  mines  in  that  place.  Our  description  . 
of  it  is  derived  from  the  Scientific  Ame- 
rican.  The  principle  of  this  invention 
consists  in  charging  succesaiyely,  by  a 
battery,  different  rows  of  magnets  on  a 
revolving  cylinder,  so  that  the  magnets 
shall  lift  magnetic  ore  from  an  endless 
web  as  it  passes  under  the  cylinder ;  and 
so  also  that  when  the  ore  is  lifted  up  a 
short  distance  the  electric  connection  snail 
be  broken  with  the  magnets,  and  the  ore 
then  drop  from  them  into  a  trough,  and 
be  dischaqi^ed  inio  a  proper  receptacle. 

Fig.  1,  is  a  side  Ovation  of  the  ma- 
chine ;  fig.  2,  a  top  plan ;  and  Bg.  3,  a 
sectional  view. 

A  A  is  the  frame;  B  is  a  pulley,  bv 
which  the  cam-ahaft,  C,  is  revolved. 
Hiis  shaft  by  the  cam,  C,  shakes  the 
hopper,  F,  so  as  to  spread  the  ore  evenly 
across  the  web«  H.  This  is  done  by 
having  a  hook  rod  that  catches  the  upper 
i?dge  of  C,  and  is  made,  from  the  shape 
Off  the  cam,  to  traverse  across  the  web, 


and  spread  the  ore  equally  on  the  web. 
D  is  the  revolving  magnet  cylinder, 
driven  by  band  and  pulleys,  O,  N.  P.  L 
is  the  trough  into  which  the  ore  is  dis- 
charged from  the  cylinder.  X  X  are 
mercury  troughs,  the  one  charged  posi- 
tively, and  the  other  negatively,  froiii 
the  battery,  by  the  wires  MM.  The 
magnets  are  fixed  on  the  revolving  cylit  - 
der,  and  avound  round  wi^i  copper  wir^ , 
the  one  positive  and  the  other  negative. 
These  wires  ai«  earried  frem  ene  magnet 
to  another  across  the  row,  and  brougtit 
out  at  the  axle  of  the  eviinder«  to  form  a 
cireiilar  fan  row  of  tne  points  ef  ^e 
wires«  so  that  as  ihe  cyliiMer  re? olves, 
and  these  wires  dip  into  the  ehargi^d 
mercury  troughs,  the  rows  ef  magnets 
are  ehai^ed  and  jbroken  aitemately,  (to 
lift  the  ore  from  the  dross,  and  di^posic 
it  in  the  reoeivinff  trougli. 

K  is  the  hook  shaft  or  bar  wfcidi  is 
made  to  shake  the  hopper,  F,  as  alrea4y 
described.  H  is  tiMs  endless  web  or 
apron  carrying  the  ore  forward  to  the 
ma^ts  on  the  cylinder,  D.  The  OMig* 
netic  cylinder  revolves  to  meet  the  Oi^fls 
k  comes  forward  on  the  web,  and  net  in  a 
contrary  direction,  as  might  be  inferred. 
TT  are  the  magnets.    M  represents  the 
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vires  from  the  battery.  The  large  07- 
lioder  Is  revolYed  by  a  broad  band  ftom 
the  odier  aide  paiajng  over  a  large  pul- 
ley on  the  ahaft  of  D,  the  magnetic  cy- 
Imder.  S  reprcaenia  the  copper  wirea 
that  are  woond  around  the  magnets, 
ahowiog  the  manner  in  which  they  are 
formed  on. the  outaide'of  the  axle,  ao  aa 
to  dip  into  the  charged  meroory  trougha 
and  be  charged.  Aa  they  riae  out  of  the 
trottgha,  the  electrio  ciirrent  ia  broken 
and  the  magneta  diacbarged.  As  the 
eylind^  la  made  of  wood,  it  ia  nonsson- 
docting,  an4  to  keep  the  wirea  from  the 
axle  M  the  cylinder,  it  (the  axle)  is 
boxed  up  with  wood  and  wirea  turned 
up  on  the  outalde  of  it. 

Fig.  3  shows  the  manner  in  which 
the  magneta  are  arranged  on  the  cy- 
linder. D,  ia  the  cylinder ;  T  T,  the 
Biagneta;  £,  the  current  wirea;  ^nd 
X,  the  trough  or  vessel  of  quick- 
silver* The  cylinder  19  about  80  inchea 
in  diameter,  and  the  maflnets  are  about 
five-eighths  of  an  inch  ttiick  widi  four 
polar  points,  the  negative  and  the  poai- 
ttve  on  each  magnet.  There  is  a  space 
of  about  three-fourtha  of  an  inoh  between 
each  of  the  magneta,  and  a  large  one  haa 
had  ten  magneta  in  a  row  with  thirty 
rows  on  the  cylinder.  It  will  be  oh* 
served  that  the  wires  are  alternately 
wound  in  the  direction  of  the  polar  cur- 
rents. One  wire  ia  now  represented  as 
dipping  in  the  mercury,  but  one-fourth 
of  all  the  magneta  are  eBarged  at  the 
same  time,  aa  that  number  touch  the 
mercury  on  the  under  side  of  the  cylin- 
der ;  but  the  magneta  are  charged  and 
discharged  successively  in  rows.  The  ore 
is  carried  forward  on  the  endless  apron ; 
and  the  magnet  cylinder,  Uy  revolving  in 
the  same  direction  as  the  apron,  lifts  the 
ore,  while  the  dross  is  discharged  from 
the  apron  while  passing  over  the  roller. 

This  machine  is  not  an  untried  one. 
It  has  been  fairly  tested,  hating  been  in 
operation  at  Plattsburg  for  some  time, 
where  it  is  stated  to  have  exceeded  the 
most  sanguine  expectations.  When  ore  is 
assodated  with  hornblende,  no  other  pro- 
eeas  of  separation  can  it  appears  com- 
pare with  this. 

Oir   FI.AMBINO  TBB   BOWS    OV    SHIPS. — UT 
ANSWSR  TO  **  F."   (**  MSOH.  MAO./'  NO. 

1349.) 

Mr.  Editor,— -Almost  in  every  sailing 
veaael,  and  ^rtainly  in  all  veaaela  ear- 


rying  goods,  the  weight  of  displacement 
at  some  distance  from  the  stem  is  less  ^ 
than  the  weight  of  hull  and  lading,  &c., 
included  in  me  aame  part  of  the  ship. 
Tills  deficiency  of  buoyancy  at  t}ie  exf 
tremities  cannot  be  obviated,  except  by 
adapting  an  entirely  different  plan  of 
conatruction  in  our  inen-of-waF ;  but  we 
should  not  increase  th^  evils  attendant 
on  the  same,  when  as  yet  no  bet^  plan 
of  carrying  the  armament  in  th^  bowa 
has  been  practically  carried  out, 

This  want  of  disolacement  for  those 
necessary  weights  wnich^  in  every  class 
of  men-of-war  are  fixed  to  an  almost 
unalterable  distance  from  the  stem,  '*  F.'* 
has  not,  apparently,  taken  into  account 
as  appears  rrom  his  conclusions.  "  F. 
begins  hia  conclusions  aa  follows : 

"  JB$cauu  the  displacement  or  weight 
of  the  section  of  A  before  a  is  very 
much  greater  than  the  similar  one  &e- 
fore  b  til  B,   its  momentum  will  be 


Now,  the  displacement  of  A  before  a 
cannot  very  jproperly  be  substituted  for 
the  weight  or  the  section  before  a,  these 
two  quantities  being,  aa  said  above,  never 
equal. 

*•  F's"  next  remark  is— 

"  Beeawe  the  displacement  of  A  Ae- 
fore  a  is  greater  tham  that  before  b  m 
B,  so  A  wUl  lose  more  buoyancy  by  the 
passage  of  the  wave  qft  than  B,  and  ^ 
will  require  to  fall  further  than  B  6e- 
fcre  the  equalisatum  of  weight  and 
buoyancy  is  restored.'* 

The  displacement  of  A  will  certainly 
lose  more  buoyancy  than  B  by  thp  pas- 
sage of  the  wave  behind ;  but  it  can  also 
afford  to  lose  more  than  B,  being  les^ 
deficient  in  buoyancy  for  the  weights  it 
haa  to  carry  than  the  form  B{  and 
although  the  bow  A  will  rise  higher  on 
the  crest  of  the  wave,  it  will  never  fall 
so  deep  in  the  hollow  of  the  wave  as 
that  of  B.  First,  at  the  moment  when 
the  weights  in  the  bow  plunging  in  the 
hollow  of  the  passing  wave  are  supported 
by  an  equal  weight  of  water,  the  fidling 
ceases,  and  this  moment  must  arrive 
earlier  in  A  than  in  B  ;  the  water  will 
embrace  the  bow,  B,  an  inch  nearer  to 
the  deck  than  the  full  bow,  A,  which 
possesses  a  greater  ftillness  at  and  above 
the  water  line. 

It  may  be  well  to  state  that  I  am  nei- 
ther an  advocate  for  an  overhanging 
bow,  nor  Cpr  an  exceaaive  full  forebody 
b2 
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under  water ;  the  one,  brought  to  excess, 
must  always  be  Injurious  to  the  strength 
of  the  fabric ;  the  other  diminishes  the 
speed;  but  where  an  overhang  is  ren- 
dered necessary  by  other  unavoidable 
circumstances,  1  cannot  agree  with  "F" 
where  he  says,  "M«  form,  therefore^ 
could  onfy  lessen  the  evil  its  greater 
weight  had  first  increased/'  for  the 
greater  weight  of  hull  at  that  part  bears 
but  a  small  ratio  to  the  gain  of  displace- 
ment when  in  the  act  of  Ming. 

I  certainly  agree  with  your  able  cor- 
respondent in  most  of  his  views ;  but  as 
longas  a  determinate  quantity  of  weights 
are  to  be  carried  at  a  certain  distance 
from  the  perpendicular  in  the  load  water 
line,  the  most  dangerous  form  for  the 
structure  must  be  that  which  takes  away 
the  already  deficient  buoyancy  for  those 
weights.         I  am,  Sir,  yours,  &c., 

S.  I. 

miMAKKS  UPON  THB  MOTION  OF   ROLLINO 
WHSVLB. 

Sir,— At  page  512  of  the  Mechanics' 
Magazine,  vol.  1.,  a  paragraph  is  in- 
serted from  the  proceedings  of  the 
"  Institution  of  Mechanical  Engineers," 
which  appears  to  me  invested  with  more 
than  an  ordinary  share  of  interest  on 
account  of  the  many  important  me- 
chanical principles  it  involves.  The 
paragraph  to  which  I  allude  has  re- 
ference to  the  comparative  effects  of 
wheels  revolving  upon  their  axles,  and 
at  the  same  time  rolling  upon  a  plane  as 
in  the  practical  case  of  the  wheels  of 
railway  carriages;  and  as  the  approx- 
imate results  were  only  abstractly  stated, 
I  was  led  at  the  time  they  appeared  to 
make  a  few  remarks  upon  the  points  in- 
volved, which  I  herewith  subjoin,  and 
which  I  regret  my  time  has  not  permitted 
me  to  mature  and  extend. 
Fig.  1. 


Referring  to  the  preceding  figure  (1), 
let  C  be  the  origin  of  reetanguur  axes ; 
P,  the  generating  point  on  the  circumfe- 
rence of  the  wheel  (being  abo  the  ex- 
tremity of  a  spoke,)  CH=«,  HP-y,  B 
the  arc  to  radius  unity  described  uni- 
formly by  P  around  the  axis  of  the 
wheel,  ana  a  the  radius  of  the  wheel. 

Then  from  the  properties  of  the  cy- 
cloid we  have 

«aaO— a.sinOI  q\ 

y«a*a.cos6j ^  •' 

But  from  another  property  of  the 
cycloid,  any  arc  AP  of  that  curve  mea- 
sured  from  the  vertex  A  is  »9  VAB  x  AE; 
representing  this  arc  by  s,  and  the  ab- 
scusa  AE  by  Z,  we  have  therefore, 

«-2V2aJ (2.) 

"  By  inspection  of  the  figure  it  will  be 
seen  that  AE=2a-y«2a-(a-ii  cose) 
from  eq.  (1)  ;  .*.  z^a'¥a  cos  e, — Substi- 
tuting this  value  of  z  in  (2)  we  obtain 

«=2«^2.(l  +  co8  0)  .,..  (3.) 
It  appears  from  this  last  equation,  that 
when  tne  point  P  coincides  with  C,  «» 
the  semi-cycloid,    and  cos  Q^\\  .'.  in 
that  event  equation  (3)  becomes 

When  the  spoke  PO  attains  the  hori- 
zontal position  (as  in  the  figure),  cos 
0»O,  aud  equation  (3)  becomes 

«-2aV^. 

When  the 'point  P  arrives  at  A,  the 
spoke  PO  coincides  with  AB,  and  cos 
0  »  —  I ;  hence  at  this  point  equation  (3) 
vanishes  with  the  cycloidal  arc  s. 

Differentiating  equation  (2)  we  have 

as      4a' 

The  first  member  of  this  equation  is 
the  cosine  of  the  angle  which  the  tangent 
to  the  curve  at  any  point  P  makes  with 
the  axis  AB. — Draw  therefore  I>L  pa- 
rallel to  AB,  and  join  PL,  PD  $  then 
is  PD  a  tangent,  and  PL  a  normal  to 
the  curve  at  the  point  P ;  hence  the 
generating  point  P,  at  every  instant  of  its 
motion  revolves  about  the  point  of  con- 
tact L,  with  a  velocity  varyinfi^  directly 
as  the  length  of  the  normal  PL;  and 
the  velocity  of  translation  of  the  axis 
being  given,  that  of  the  point  P  in  the 
cycloidal  arc  is  directly  as  PL. 

Because  the  angle  at  the  centre  of  a 
circle  is  double  that  at  the  ciaeumference. 
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.-.  /  PDL.balf  POL-  Jl.    Hence  the 
2 

Bonnal  at  any  point  F  is 

PL-2a.A^l^ (4.) 

The  motion  of  P  is  compounded  of 
two  others,  that  of  rotation  around  the 
axia  of  the  wheel,  and  that  of  translation 
in  the  direction  PE.— To  estimate  the 
Telocity  of  P  in  the  cycloidal  arc,  draw 
the  tangent  PT  (fig.  2)  to  the  circom- 

P!g.  2. 


ferenee  at  P,  and  HT  perpendicular  to 
PD,  and  let  V athe  velocity  of  transla- 
tion. The  z  PTH-  z  PDK« -?-  and  the 
2 

angular  Telocity  of  a  point  in  the  spoke 

at  an  unit  of  distance  from  the  centre  is 

Y 

y-V.— The  Telocity  of    rotation  re- 

sdTed  in  the  direction  of  the  cycloid  is 
therefore, 

V.slni.  =  r.  VTE^....  (5.) 
2  2 

Bat  this  Telocity  takes  place  around 
the  point  of  contact  L,  at  the  distance 
LP ;  representing,  therefore,  the  Telocity 
, of  Pin  its  cycloidal  path  by  A,  multi- 
pMng  together  equations  (4)  and  (5), 
and  reducing,  we  obtain 

A-V.a.(l-cose) (6.) 

Comparing  this  equation  with  the 
figure,  it  wfll  be  seen  that  when  the 
spoke  touchea  the  rail  at  C,  the  cos  tf  »1, 
and  the  expression  Tanishes,  indicatiog 
a  punt  of  rest. 


When  the  spoke  becomes  horizontal, 
cos  9  a  0,  and  the  velocity  in  the  dycloid 
is  then  equal  that  of  rotation  about  the 
axis  of  the  wheel —a©. — 

When  P  arriTCs  at  A,  cos  ««  -1 ;  the 
Telocity  at  thb  point  is  therefore  €k>td)le 
ihat  of  rotation,  or  2a  v. — 

For  the  mean  Telocitjr  (V^)  of  P  in 
its  path— that  is,  the  Telocity,  which  if 
continued  uniform,  the  point  P  would 
describe  the  semi-cycloid  in  the  same 
time — ^we  haTC 
w:4::V:V^ 

.•.V,=V.  i-=l'2732V....   (7.) 

w 

To  determine  the  position  of  the  spoke 
at  which  its  extremilV  P  attains  this  mean 
Telocity ;  equating  the  second  members 
of  (6)  and  (7)  and  solving  for  cos  9,  to 
rad.  unity,  we  find, 


eosd> 


a-.±. 


(8.) 


Making  the  calculation  indicated  in 
this  last  equation,  and  obserTing  that  the 
efiect  must  tiJLC  place  in  the  second 
quadrant  where  cos  9  is  negatiTc,  it  will 
be  found  that  the  position  sought  it 
15o.  51'  aboTe  the  horizontal  line,  or 
105o.  5V  firom  the  point  of  contact  with 
the  nil. 

The  paragraph  (page  512,  Tol.  1.,  col.  1) 
before  alludea  to  refers  to  most  of  these 
results,  with  many  others  of  great  in- 
terest and  much  importance,  and  which 
would  amply  repay  the  trouble  of  inves- 
tigation if  time  permitted. 
Believe  me  truly  yours, 

T.  Smith* 

Bridgetown,  Wexford,  June  28, 1849. 


BOTAET  BNOINXS. 
(From  the  Timeg.) 

The  following  account  of  an  improved 
disc  engine,  lately  fitted  np  and  tiied  in 
driving  the  ThuB  printing  machines,  appears 
in  the  Builder.  The  engine  gives  direct 
motion  to  a  crank  upon  wUch  tiie  shaft  of 
the  disc  exerts  a  nnifbnn  force.  It  is  of 
simple  constmcdon,  and,  amongst  other 
adyantages,  is  capable  of  being  worked  at 
high  or  low  pressnre,  and  at  from  80  to  150 
rsvolations  per  minute  :— 

**  Bishopp's  Disc  Engine. — In  this  en- 
gine, the  advantages  of  which  have  been 
long  known,  the  objections  that  alone  kept 
it  oat  of  general  use  appear  to  have  been 
saccessfnUy  oTeroome.     It  is  a  16-horBe 


feo¥Attt   ER6IHE8. 


power  engine,  on  the  high-preaiore  and 
condensing  principle ;  it  is,  howeter,  equally 
anitable  to  be  worked  aa  a  bimple  low^prea^' 
rare  condensing  engine.  It  stands  in  the 
itaachlne-room  close  to  a  wall,  and  ocijupiea 
a  alngnlarly  small  apace.*  The  shafting  for 
driving  the  printing  machinea  is  carried  hj 
bracketa  fixed  to  th6  wall  oirer  the  engine, 
and  ia  driven  bf  two  bands ;  the  drum  on 
the  englne-ahalt  ia  80  inches  diameter,  and 
the  two  pnlleys  OTcrhead  4  feet  diameter. 

**  Onr  impressions  in  favour  of  the  engine 
were  confirmed  by  inquiry.    It  seems  that 
before  being  erected  at  the  llMet  office,  it 
was  teated,  dnrfaig  a  mdnth^  by  Mr.  Penn, 
of  Greenwich,  and  Mr.  Farey  (both  good 
authorities),  in  a  cx>ro-miU  belonging  to  the 
forner*    The  oomparison  waa  made  with  a 
beana  engine  o^  the  best  construction,  ana, 
under  similar  circumstances,  there  wM  an 
imtiortant  difference  ih  ftiTottr  of  the  disc 
engine,  the  engines  driving  alternately  tbe 
same  machinery,  at  equal  speed,  from  the 
sam^  boUer.     Several  dis6  «ng^nes  have 
been  fixed  in  various  parte  of  the  kingdom 
during  the  last  eight  jreart,  but  the  arrange- 
inedta  lately  patented  by  Mr.  G»  D.  Bishopp 
hart  so  much  imptoved  It  aa  to  open  to  It  a 
nuch  larger  ^bett  of  aotkm.    Thia  at  the 
jnmm  ofiee  waa  ma&afaotwfed  by  Messia. 
Joseph  WUtworIb  and  Co.,  of  Mdnehester. 
The  peeuliarity  of  the  disc  engine  ia,  that  it 
gives  direei  motion  to  a  crank  on  the  engine 
ghaftf  and  exerts  a  perfectly  uniform  force 
on  it  throughout  the  revolution.    There  art, 
therefore,  no   ''dead  pointa;"  and  when 
driving  by  gearing,   without  a  fly-wheel, 
there  is  no  back-lash  in  the  wheels.    More- 
over, the  steam  can  be  cut  off  at  a  very 
early  part  of  the  ttroke,  without  mattiriaUy 
affecting  the  regularity  of  tho  driving  force. 
Othfe^  advantages  besides  the  little  space 
occupied  are,  that  it.ean  be  fixad  oti  the 
beama  of  a  floor,  or  on  a  slight  foundation, 
and  that,  although  tbe  speed  of  the  piston 
(t.  e.,  of  the  disc  rings)  is  only  200  feet  per 
minute,  the  engme  makea  three  timea  aa 
many  revolutions  per  minute  as  a  common 
engine,  and,  conaequently>  in  ttioat  chaes, 
much  expensive  gearing  is  diapettied  wKh. 
It  appears  to  us   admirably  adapted  f>r 
driving  the  itarew  propeller  direct,  aa  Ifte 
engin6  shaft  haa  only  to  be  extended  throt^gh 
the  tessel,  and  hate  the  propeller  fixed  to  tt ; 
It  would  that  enable  asDing  vesieli  whieh 
cannot  spare  tnudi  room  to  adopt  tlie  screw 
as  auxllisry  power.    Tbe  disc  engines  are 
now  made  entirely  fhnn  wooden  pattertia, 
and  etery  wearing  stirfhee,  it  ia  aaio,  can  be 


rK*  Sevan  ft«t  long,  and  font  feet  wide;  and  the 

Sgbfttt  part  of  the  M  ' 
le  flonr  of  the  room. 


R*  Sevan  feet  long,  and  ibnt  reet  wide;  ana  tne 
df  hett  part  of  the  engine  ii  only  three  feet  above 


refaced  or  renewed,  as  in  engines  of  the 
common  construction.  We  eannot  but  think 
that  this  engine  onght  to  come  into  general 
use." 

The  rotary  engine  referred  to  in  the 
preceding  article,  and  called  "  Bishopp's 
Disc  Engine,"  ia  the  old  disc  engine  of  Daviea 
and  Taylor  revived,  which  some  eight  or  ten 
years  ago  caused  some  stir  in  Birmfakgbam, 
but  proved  in  the  hands  of  a  Company  whidi 
waa  formed  for  working  the  invention  an 
utter  ftiUure.  Mr.  A.  BUhopp  hal  lately 
invented  and  patented  some  improvements 
in  the  engine,  which  are  supposed  to  have 
given  quite  a  new  face  to  the  affair ;  and 
hence  the  new  name,  under  which  it  now 
presents  Itself  once  more  as  a  candidate  for 
public  favour. 

pt  may  be  here  proper,  in  order  to  pre- 
vent  mistakea,  to  stete  that  ttie  Mr.  Daviea 
of  the  "Disc"  engine  is  a  totally  different 
person  from  Mr.  Daviea,  the  inventpr  of 
the  rotary  engine,  which  haa  recently  occu- 
pied so  prominent  a  place  in  our  pagea; 
and  that  the  inventiona  are  alao  very  dif- 
ferent. The  former  is  a  Mr.  Henry  Davies, 
of  Stoke  Prior,  Worcestershire— the  latter 
Mr.  Isaiah  Davies,  of  Birmingham.] 

Whether  Mr.  Bisfaopp'a  improtementa 
are  likely  10  obviate  the  objections^  whieh 
eodsted  to  the  diso  engine  in  its  original 
atate,  we  aro  unable  to  aay,  not  having  as 
yet  had  an  opportunity  of  aeefaig  it  in  its 
improved  ftmn ;  but  we  shall,  at  all  events, 
require  some  better  evidence  then  a  mere 
trial  of  "  a  month' '—even  though  conducted 
under  the  snpeHntendetioe  6f  such  emlneiltty 
competent  judgea  aa  Mr.  Penn  and  Hr. 
Faroy— before  we  put  much  faith  m  ita 
capabilities.  Let  it  work  for  sixteen  months 
uninlwniptedly,  as  Mr«  Isaiah  Davies's 
fotiry  engine  baa  done  at  Messrs.  Bdalstein 
and  Williams's,  Bhrtninf^m  (see  last  tol., 
p.  124)— without  any  perceptible  change, 
and  with  entire  satisiaetion  to  tbose  nsiog 
it,  and  then  we  shall  say  that  Mr.  Bishopp 
has  indeed  achieved  something  aa  extra- 
ordinary  as  unexpected. 

On  the  authority  quoted  by  the  TImmm 
plsee>  for  obvious  ieasens»  no  nlianae. 
The  langnsge  and  reasonh%  used  tn  etU 


OH  tHV   SPXOtVIC   mSAT  OV   CEITAIK   ALLOTS. 


dantly  floeb  is  eoold  proeead  ftom  no  i^ro- 
/mtumal  pen;  e.  ^.,  the  writer  talks  of 
diitet  utum  bting  «  *'  peooUarity  of  th« 
cHte  englM}"  hftving  cvidentlj  not  tbo 
least  notion  of  its  being  a  pemdiMitjr  wkftoh 
it  shares  with  all  the  rotary  engines  ever 
oonstroeted. 

We  gather  fttm  tio  spMttOitioB  of  Mr. 
Bishopp  that  Us  hoprof  sments  hsTV  mainly 
for  their  olject  the  better  pwddng  of  the 
moring  parts.  No  donbt  these  are  improye- 
naents  in  the  right  direction,  bnt  they  do  not, 
we  apprehend,  meet  all  the  difficulties  of  the 


Be  the  merits,  however,  of  this  "  modem 
antique"  what  they  may,  it  is  to  ns  a  sonroe 
of  great  grattilcation  to  find  that  we  have 
now  with  ns  snch  high  authorities  as  Mr. 
Fenn,  Mr.  Farey,  Messrs.  Whitworth  and 
Co.,  of  Manehester,  and  (though  last,  not 
least,)  the  proprietors  of  the  Timet  newK 
paper,  in  thinhhig  that  the  rotary  principle 
of  aotion  is  by  no  means  that  illusory  con- 
ceit wUeh  it  has  been  commonly  pronounced 
to  be ;  but,  on  the  oontrary,  a  rationality 
descrring  of  all  possible  favour  and  encou- 
ragement. Mr.  Bishopp  is  luchy  in  having 
been  honoured  with  such  high  patronage, 
and  will  ridily  merit  every  personal  advan- 
tage which  complete  success  may  bring 
him.  Gome  what  may,  too,  the  friends 
and  advooates  of  the  rotary  system  must 
own  themselves  deeply  indebted  to  Mr. 
Bishopp,  for  obtaming  for  their  common 
priMlpla  of  aotion  a  degree  of  public  atten- 
thm,  which  they  might  otherwise  have  long 
looked  fbr  in  vain. 


OK  TflA  WBCVnC  BBAT  OV  OaEYAIK  ALLOTS, 

anh  nm»  s^qhtaitsoob  nfcmBAsa  ov 
TSumuktoaB  Avnn  solidivicatioh* 
ar  M*  o.  0.  niwoK. 

M.  Regnaulc  has  discovered,  in  alloys 
ftisibte  at  about  212°  Fahr.,  a  specific  heat 
much  greater  than  the  mean  of  the  metals 
composing  them,  and  proposes  to  eiamine 
whether  tMs  anomaly  does  not  disappear  at 
lower  temperatures.  The  experiments  re* 
patted  in  my  memoir  show  that  it  docs,  in 
cfltet,  dteppaar.     Thus,  in  the  alloy  ol 


d'Aioet,*  I  have  e«0*09«  from  201'^,  anA 
e-0-037  fhmi  12^  i  as  the  calcuhited  mean 
is  0-036,  it  wiU  be  perceived  that  the  dif- 
llRonoe  is  very  trifling. 

I  mske  it  appear  that  the  excess  of  heat 
observed  in  this  alloy,  near  Ito  melting  pointy 
is  not  owing  to  the  oommeneement  of  ftisioB, 
as  n)jght  be  imagined,  but  to  a  new  kind  of 
latent  heat,  of  which  the  following  ezperi- 
moit  shows  the  evolution  t^A  glass  bulb, 
filled  with  the  aUoy  in  question,  is  isolated 
in  such  manner  that  the  cooling  may  be 
observed ;  and  for  that  purpose  there  is 
fixed  in  the  alloy  a  thermometer,  of  which 
the  changes  may  be  noted  with  an  eye-glau 
and  stop-watch.  Suppose  the  glass  vessel 
to  contain  150  grammes  of  the  alloy  of 
d'Arcet,  tbe  thermometer,  which,  at  about 
266'',  takes  five  or  six  seconds  to  fall 
two  degrees  when  the  alloy  is  in  a  liquid 
state,  takes  more  than  400  seconds  to  frll 
3-6"*  between  204*8''  and  201*2°.  This  is  very 
simple :  the  latent  heat  of  fusion  is  very  dis- 
engaged daring  this  interval.  The  solidifica- 
tion bdng  completed,  the  thermometer  re- 
sumes a  regular  rate,  falling  one  degree  in 
five  or  six  seconds,  until  about  134'6'' 
where  it  suddenly  stops,  and  even  rises  two 
or  three  degrees.  At  the  sans  time,  the 
glass  bulb  is  broken  by  a  coosiderablt  ex- 
pansion of  the  whole  mass,  and  this  expan- 
sion continues  after  the  cooling,  so  that  the 
thermometer,  which  was  before  strongly 
pressed,  becomes  free  and  movable.  There 
is,  therefore,  in  this,  a  change  of  oonstitu- 
tion  in  the  alloy,  and  the  heat  which  was 
disengaged  during  this<  modification  was 
sufficient  to  sustain  the  thermometeif  k- 
tween  130*4''  and  132*8''  for  more  thin 
400  seconds ;  bnt  it  then  immediately  Ml 
one  degree  in  five  or  six  sScOOds.  'She 
disengagement  of  heat  afterwards  continues 
,  for  a  long  time,  of  which  we  have  proof  by 
the  extraordinary  slowness  of  the  cooling. 

If,  after  having  melted  the  aUoy,  it  be 
suddenly  cooled  by  plunging  it  into  water, 
and  then  withdrawn  as  soon  as  it  may  be 
safely  handled,  it  wUl,  in  a  tvw  moments, 
become  again  so  warm  as  to  bum  the  fingers« 
Hsre,  the  sudden  coolfaig  is  at  first  opposed 
to  the  change  of  constitution ;  but  a  moment 
arrives  at  which  the  disposition  of  the  mde- 
cnles  ceases  to  be  oompatible  with  so  slow  a 
temperature,  and  then  the  new  arrangement 
takes  place.  And,  on  account  of  havina 
been  thus  retarded,  it  recurs  with  much 
more  energy,  that  is,  in  a  muoh  shorter 


•  This  alloy  is  domposMl  of  biimath,  S}  kad,  S ; 
and  tin,  3.  It  is  known  at  "  Babbet't  Fusible 
Metal,"  and  melu  at  a  tempexatore  belofw  that  of 
boOiBg  water. 


8  MESSRS.  Brooke's  ihproted  watbr-tioht  nipple  and  percussion  cap. 


time  ;  it  is  not  only  a  slower  cooling  wfaieH 
is  obterTed,  but  a  reheating  which  maj  carr  j 
the  mass  to  IhS^ 

To  reeapitulate  i  the  excess  of  caloric  giTcn 
out  by  alloys,  when  heated  nearly  to  their 
melting  point,  does  not  proceed  from  the 
latent  heat  of  fusion ;  nor  should  it  be  con- 


sidered as  being  simply  specific  heat — it  is 
heat  due  in  a  great  measure  to  change  of 
constitution,  which  may  take  place  in  an 
alloy  completely  solidified  and  considerably 
below  ito  melting  point— Gdii^^m  JUndutt 
Stpi.  27, 1847. 


MS88K1.   BEOOUI  AND   SON'b   IMFBOTSD   WATER-TIGHT    NIFFLS   AND  PBECU8SI0N   CAP. 

[Reglttered  under  the  Act  for  the  Protection  of  Artieles  of  Utility.    Edward  Brooke  and  Son, 
of  Russell- street,  Binningham,  Proprieton.] 

Rg.  1.  Fig.  2. 


^^^==j>  i  h 


Fig.  1  of  the  above  engravings  is  an 
external  elevation  of  this  improved  nip- 
ple and  cap;  fig.  2,  a  sectional  elevation, 
and  fig.  3,  a  plan  of  the  nipple  alone. 
Ay  the  pillar  of  the  nipple  is  made  in 
one  piece  with  the  '*  squares*'  B  B ;  C 
is  a  eircular  bevelled  catting  formed  in 
the  upper  part  of  the  cap  on  B,  and  im- 
mediately surrounding  the  base  of  the 
pillar  A ;  D  is  a  screw,  by  which  the 
nipple  is  attached  to  the  breech  of  the 
barrel,  having  a  flange,  £,  at  its  upper 
part,  wiiieh  rests  upon  the  breech ;  F  is 
the  cap,  the  peculiarity  of  which  consists 
in  the  lower  part,  a,  being  bevelled  in  a 
manner  corresponding  to  the  catting,  C, 
formed  in  the  '*  squares." 

The  object  of  this  improvement  is,  that 


when  the  cap  is  placed  upon  the  pillar, 
A,  as  represented  in  figs.  4  and  5,  the  be- 
velled part,  a,  of  the  cap,  shall,  when 
pressure  is  applied  to  it,  be  forced  into 
the  bevelled  cutting,  c,  and  form  a  per- 
fectly water-tight  joint. 

Another  advantage  is,  that  when  the 
cap  is  fired,  the  cutting  prevents  the 
spread  of  the  cap,  and  thus  obviates  ail 
dauffer  arising  from  splinters,  and  also 
renders  the  discharge  of  the  firearm  cer- 
tain, as  the  whole  of  the  fire  of  the  cap  is 
discharged  into  the  nipple,  and  not  as  in 
ordinary  cases,  little  more  than  a  fourth. 

Fig.  6,  is  a  view  of  this  improved  cap 
after  it  has  been  used. 

Fig.  7,  a  view  of  one  of  the  ordinary 
caps  under  the  same  circamstances. 


MESSRS.  ASRFORD's  IMPKOTBD   HOLDER  FOR  WHIPS,   STICKS,  AND  OTHER 
SIMILAR   ARTICLES. 

[Registered  under  the  Act  for  the  Protection  of  Articles  of  Utility.    William  and  George  Asbford, 
of  Birmingham,  Whip-makers,  Proprietors.] 


Fig.  1. 


Fig.  3. 


Fig.  2. 


Figure  1  is  an  external  elevation ;  fig. 
2  a  section  ;  and  fig.  3,  a  top  plan  of  this 
hrproved  holder.  A  A  is  the  body, 
which  is  made  hollow,  and  is  closed  at 
bottom,  but  is  left  open  at  top,  where  it 
terminates  in  a  ring,  b,  of  ivory,  silver, 
or  any  other  kind  of  metal,  covered,  or 
not  covered  with  leather,  gutta  percha, 
or  other  suitable  material.  C  is  a  piece 
of  Tuleanised  India  rubber,  or  other 
suitable  material,  which  is  stretched 
across  the  opening  in  the  top  of  the 
holder,  in  the  manner  shown  in  figs.  2  and 
3,  but  has  an  orifice,  a,  cut  in  the  centre 
to  allow  of  the  stick  of  the  whip,  &c., 


being  passed  through,  and  into  the 
body  of  the  holder  when  required. 
There  are  also  small  cuts,  or  slits,  d  d, 
made  in  this  piece  to  facilitate  the  en- 
trance and  withdrawal  of  the  whip,  &o., 
and  also  to  admit  of  its  adapting  it^lf 
more  securely  to  the  form  of  the  article 
required  to  be  held.  The  orifice^  a,  is 
made  of  much  smaller  diameter  than 
the  stick  or  whip,  in  order  that  it  may 
exert  a  kind  of  spring,  and  so  hold  the 
article  firm  in  its  place,  and  prevent  the 
wear  and  tear  so  incidental  to  the  ordi- 
nary kind  of  holders. 


STRENGTH  OF  GUTTA  PERCHA  TUBING. 


A  series  of  interesting  experiments 
have  just  been  concluded  at  the  Bir- 
mingham Waterworks,  relative  to  the 
strength  of  Gutta  Percha  Tubing,  with  a 
view  to  its  applicability  for  the  convey- 
ance of  water.  The  experiments  were 
made  (under  the  direction  of  Henry 
Bofe,  Esq.,  Engineer),  upon  tubes  three- 
qparters  of  an  inch  diameter  and  one- 
eighth  of  gutta  percha.  These  were 
attached  to  the  iron  main,  and  subjected 
for  two  months  to  a  pressure  of  200  feet 
head  of  water,  witnout  being  in  the 
slightest  degree  deteriorated.  In  order 
to  ascertain  if  possible  the  maximum 
strength  of  the  tubes,  they  were  con- 
nected with  the  Water  Company's  hy- 


draulic proving  pump,  the  regular  load 
of  which  is  250  lbs.  on  the  square  inch. 
At  this  point  the  tubes  were  unafiected, 
and  the  pump  was  worked  up  337  ^#., 
but  to  the  astonishment  of  every  one 
the  tubes  still  remained  perfect.  It  was 
then  proposed  to  work  tne  pump  up  to 
500  lbs.,  but  it  was  found  that  the  lever 
of  the  valve  would  bear  no  more  weight 
The  utmost  power  of  the  hydraulic  pump 
could  not  burst  the  tubes. 

The  gutta  percha  being  somewhat 
elastic,  allowed  the  tubes  to  become 
slightly  expanded  by  the  extraordinary 
pressure  which  was  applied,  but  on  its 
withdrawal  they  resumed  their  former 
size. 
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JiWhcther  the  "  suggcstiooB"  here  thrown 
oat  will  ever  be  acted  upon,  even  io  a  modi- 
fied   form,  is    exoeedioglj  problematieal ; 
bat  it  is  almost  certain  that  the  "  Obsenra- 
tioQS*'  will  ezdte  some  stir,  and  no  doabt 
will  in  time  win  their  way  to  permanent 
repatation.    The  subject  which  Mr.  Fer- 
gosson  has  now  taken  up  is  an  important, 
because  a  national  one,  and  the  ability  with 
which  be  treats  it  is  such  as  to  command 
attention.     Hitherto  the  British   Museum 
has  been  generally  regarded  with  a  sulky 
silence,  as  cold  and  as  chilling  as  the  archi- 
tecture of  the  edifice  itself ;  for  in  no  one 
instance — as  far  as  we  are  aware — has  it 
received    aught    of    cordial    approbation. 
Where  criticism  has  been  brought  to  bear 
openly  upon  it,   *'  blame,''  as  Mr.  Fer- 
gusson  says,   **  has  been  loud  and  deep. 
That    a    structure    on   which   just    about 
700,000/.  of  the  public   money  has  been 
expended,  should  be  an  utter  failure  as  a 
work  of  art, — that  it  is  in  some  respects 
actually  paltry, — so  clumsily  put  together 
that  we  perceive  the  Ionic  fa9ade  to  be 
merely  stuck  on  to  a  brick  building  of  a  very 
ordinarf ,  workbouse-like  appearance,  was 
nearly  enough  to  put  us  out  of  conceit  with 
the  Museum  as  a  building,  and  with  Sir  R. 
Smirke  as  an  architect.    To  that  mortifica- 
tion, however,  Mr.  Fergusson  now  adds,  by 
proving — and  he  does  so  by  examining  it 
room  by  room — that  it  is  as  defective,  and 
as  badly  contrived  for  its  porpoies,  aa  it 
well  coald  be.    Strange  to  say,  however, 
Mr.  Fergttsaon  entirely  exeulpates  the  archi- 
tect himself,  by  affecting  to  consider  him  as 
compelled    to    act,    and  therefore    acting 
merely  according  to  the  directions  given 
him  by  the  truitees.     Yet  their  instruc- 
tions could  beve  been  no  mofre  than  general 
onea,  in  oovplying  with  ^hich  it  was  for 

•  «<  ObsenratioBS  on  the  BiitUh  Huaeun,  Na- 
tional Gallery,  and  National  Becord  Office;  with 
Suggestions  for  their  Improvement "  By  James 
Fergusson,  M.B.  I.B.A.,  author  of  "An  Historical 
Inquiry  into  the  True  Principles  of  Beauty 
In  Art,"  &c.  &c.  With  two  plans.  London: 
J.  Weale. 


MVSSUlf.* 

the  aiohitect  to  show  artistic  farte^  and  his 
skill  in  overcoming  untoward  circiimstances, 
whether  arising  from  matter-of-fact  obsta- 
cles, or  from  the  caprices  and  obstinacy  of 
his   employers.      Mr.    Fergasson    would, 
apparently  at  least,  make  out  Sir  R.  Smirke 
to  have  heen  all  along  no  more  than  a  sort 
of  clerk  of  the  works,  acting  under  the 
immediate  direction  and  dictation   of  the 
Trustees ;  and  if  Sir  Robert  now  chooses  to 
avail  himaelf  of  that  loophole,  by  coming 
forward  and  saying  that  such  was  aotually 
the  case,  and  that  officiating  as  a  mere 
clerk  of  the  works,  he  has  pocketed  about 
35,000/.— why  well  and  good.     Until  he 
does  so,  he  must  bear  the  brunt  of  criti-f 
cism,— and  it  surely  is  the  very  least  he 
can  do  in  return  for  a  quantum  of  remu- 
neration, which  is  otherwise  excessive  and 
enormously  disproportioned  to  what  he  has 
actually  done.      How  far  the  whitewashing 
here  bestowed  on  him  has  helped  to  im- 
prove the  architect's  appearance  in  the  eyes 
of  the  .public,  may  be  judged  when  Mr. 
Fergusson  says,  among  a  good  many  other 
•omewhat  bittor  tilings,  tiiat  "  the  Museam 
oonld  have  been  better  done  for  we^dsih  of 
what  haa  been  expended  on  the  present 
building !  "    If  his  calculations  be  correct, 
the  seven  dwelling-houses  alone  (which  are 
Tcry  injudiciously  thrust  forward  as  ex- 
ternal wings,  and  thereby  mar  the  effect  of 
the  colonnaded  fa9ade)  cost   80,000/.,  or 
between  11,0001.   and   12,000/.  a  piece; 
which  reckless  extravagance  haa  not  even 
consistency  to  ezouae  it,  because,  with  the 
exception  of  the  front  and  its  colonnades, 
the  exterior  of  the  Museum  itself  is  merely 
of  brick,  and  withal  makes  not  the  slightest 
pretension  to    architectural   design,— per- 
haps beoanae  Greek  columns  compose  the 
alpha  and  omega  of  Sir  R.  Smirke'a  science ) 
therefore  as  he  waa  not  allowed  to  envelope 
the  whole  structure  with  them,  he  dropped 
design  altogether  when  he  got  to  the  comen 
of  his  front. 

Although  the  mischief  which  bee  aotaally 
been  done,  cannot  now  be  undone,  Mr* 
Fergnsson'B  ««Obiervations»'  are  Ukely,— 
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oaleolated— to  do  a  great  deal  of 
good;  ftnt,  by  opening  the  ejes  of  the 
pnbKe,  and  warning  tkem  to  inqaire  into 
omilar  aoattere  brfwt  miickiief  be  eom- 
nutted ;  and  in  the  next  plaee,  by  oonTine- 
ing  thoee  who  have  the  management  of  such 
marten,  that,  though  they  may  be  dtfa^to 
irreipoiinhle  for  their  doings,  and  may  ward 
off  fiom  themtelrea  public  animadyeraion, 
they  cannot  act  with  complete  impunity, 
but  must,  in  the  long  mn,  pay  for  their 
whimaineas  and  livouritiim,  by  having 
public  oeaaure  inflicted  upon  their  doinga, 
if  not  directly  upon  themielTea ;  they  them- 
aelTca,  being  ecreened  from  it  by  the  imper- 
■onality  of  a  eollectiTe  body. 

Without  exactly  tub^eribing  to  every  one 
of  the  remarks  and  opiniona  contained  in 
Mf.  FerguaMn'e  brochure,  we  admire  and 
^iplaud  hia  Ibarleia  and  uncompromising 
exposure  of  unpardonable  mismanagement 
of  pubtie  buildings  that  ought  to  be 
a  credit  to  the  nation,  more  especially 
an  they  have  been  paid  for,  and  that  at  an 
oxceasive  rate.  There  is  not,  perhaps,  in 
tlie  whole  country,  another  man  who  would 
have  ventured  to  oome  forward  and  speak 
•ntwith  the  same  degree  of  freedom  and 
boMnese ;  and  so  far,  Mr.  FerguMon  has 
distinguished  himself  most  honourably. 
Most  asaurediy  he  has  set  an  example  very 
much  needed— 4hat  of  speaking  out  plainly, 
and  very  forcibly,  too,  where  nothing  lees 
than  such  exposure  will  ever  correct  the 
abuses  which  are  now  so  rife  in  the  manage. 
meat  of.  buildings  which  the  country  has  to 
pay  for.  Those  employed  upon  such  works, 
too,  ought  to  be  prepared  to  meet  criticism, 
just  as  well  as  any  othf  r  class  of  artists,  or 
even  a  great  deal  better  {—because,  as  far  as 
that  vital  part,  their  breeches-pocket,  is  con- 
oemed,  success  or  failure^ifi  just  the  same. 

If  nothing  else  requires  to  be  reformed  in 
the  present  system  of  architectural  prac- 
tice, one  abu|e  there  is,  which  is  not 
adverted  to  at  all  by  Mr.  Fergusson,  and 
that  is,  the  allowing  architects  to  profit  by 
their  own  mistakes — qr  perhaps  intentional 
deeeptioQs.  Estimates  would  not  be  so 
grossly  exceeded  aa  they  now  frequently 


are,  weve  it  mad^,  as  in  all  fairness  it  ought 
to  be,  i^u  imperative  rule,  that  an  arcliltect 
should  be  entitled  to  no  farther  commission 
than  upon  the  ^um  set  forth  in  Ida  own 
original  estimate,  va,  which  he  ought  to 
make  due  allowaocei  foi;  unforeseen  contin- 
gencies. Were  such  wholesome  rule  to  be 
acted  upon,  the  Houses  of  Parliament, — 
which,  by -the- by,  Mr.  Fergusson  scruplcf 
not  to  call  a  failure  also,— would  not  have 
already  cost  Tito  MiUiona,  ifhen  Mr.  Barry'a 
estimate  for  them  waa  ii^^der  800,000^1 
An  excess  o£  100,000/.  might  have  been 
winked  at ;  hvt  an  excess  of  Twelve  hun- 
dred thovaaud  and  odd  pounds,  and  an  odd 
penny  to  boot,  ^,  aa  the  late  liord  Liy^- 
pool  would  have  vaid,  **reaUitoo  badi" 
If  that  same  odd  penny  does  not  partake  pf 
the  farcical,  or  rather  is  not  downright  Carqe 
altogether,  we  know  not  what  is.  Slurely, 
*as  some  of  our  oontemporaries  have  said,  it 
is  now  fhU  time  to  stop — at  least  to  pauae-^ 
and  to  leave  to  the  next  generation  the  task 
of  completing,  should  they  think  properi 
so  enormously  —  we  had  almost  said  lo 
shamefully,  dear  a  pile. 

Mr.  Fergusson  threatens  us  with— at 
least  prognosticates  that  there  will  ere 
long  be  a  demand  for— another  coatly  aflair, 
namely,  a  new  Palace.  Now,  Heaven  for- 
fend  I  What  with  first  baildinm  them,  and 
then  pa^hing  them  up,  John  Bull  has  paid 
enough  for  palaces  already.  With  no  sort 
of  regard  to  decency,  oould  it  now  be  pro- 
posed to  erect  another  building  of  the  kind, 
jnst  after  150,000/.  ha4  been  expend^  in 
imprawng  Buckingham  Palace.  Improve- 
ment, it  must  be  confessed,  there  keeps 
within  doors,  but  it  will  perhaps  come  out 
and  show  itself  as  soon  as  the  marble  arch 
takes  its  dqwrture.  Where  it  ia  to  go  to 
ia  not  even  yet  decided  ;  although  that  might 
have  been  done  very  long  ago,  Mr.  Blore's 
plan  having  from  the  very  first  dedded  that 
go  it  must.  If  newspaper  o«  diU  are  to  be 
trusted,  it  is  likely  to  be  reiooyed  to  Wind- 
sor, where  it  will  be  like  a  turned-off 
servant— o«/  qf  place,  VanoQi  ^ites  have 
froqi  time  to  time  been  st^ggeiited  for  it, 
and  we  think  that  the  very  beat  of  them  all 
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is  the  one  htely  proposed  in  the  Athenteum^ 
namely,  the  front  of  the  Maseum;  that 
is  on  the  rite  of  the  present  gateway 
where  it  is  intended  at  all  events  to  have 
some  kind  of  structure  as  a  porter's  lodge, 
into  which  the  arch  might  Tery  easily  be 
converted  without  other  alteration  than 
that  of  closing  up  the  side  passages,  and 
making  the  two  smaller  arches  handsome 
recesses  for  the  sentinels  on  gnard,  instead 
of  having  the  paltry  wooden  sentry-boxea 
which  now  disfigure  and  disgrace  the  en- 
trances to  our  Palaces  and  Goyemment  build- 
ings. As  to  any  doubt  how  the  arch  would 
show  itself  in  front  of  the  Museum, .  that 
may  easily  enough  be  dispelled  by  merely 
having  a  perspective  drawing-— or  rather 
two  or  three  such  drawings  from  different 
points  of  view — made  of  the  Museum  and 
the  arch  so  combined ;  and  unless  we  are 
greatly  mistaken,  the  arch  would  mate- 
rially help  the  building  by  grouping  with  it 
picturesquely,  and  breaking  up  the  stiff 
monotony  of  the  colonnades,  and  counter- 
acting that  "cold  and  unartistic"  appear- 
ance which  Mr.  Fergusson  complains  of. 
llioogh  we  thus  return  again  to  Mr.  F., 
we  can  now  only  take  leave  of  him  with 
our  most  hearty  thanks  for  his  excellent 
'*  Observations,"  which  we  trust  will  not 
have  been  thrown  away  upon  those  who  act 
as  guardians  to  John  Bull,  in  matters  of 
taste,  and  who  have  the  fingering  of  his 
money. 

rAlRBAIftN*S  "  CONWAT  AND   IfBNAI 
TUBULAR   BRIDOIS."* 

We  owe  the  early  appearance  of  this  great 
work—in  any  case  a  most  welcome  one— - 
to  the  unfortunate  difference  of  opinion 
which  is  known  to  exist  between  Mr.  Fair- 
bairn  and  Mr.  Robert  Stephenson  regarding 
their  respective  shares  in  the  invention  of 


*  *' An  Aecount  of  the  Construction  of  the  Bri- 
taonU  and  Conwav  Tubular  Bridges.  With  a  com- 
plete History  of  their  Progreis,  fh)m  the  Concep- 
tion of  the  original  idea  to  the  Conclusion  of  the 
Elaborate  Experiments,  vhich  determined  the 
Exact  Form  and  Mode  of  Construction  ultimately 
adopted.  By  William  Fairbairn,  C  £.»  Memb.  Inst. 
Civil  Engineers,  ftc."  pp.291.  Royal  8to.  With 
numerous  Plates. 


the  tubular  bridge  system,  of  which  the 
Conway  and  Menai  Bridges  are  the  first, 
and  will  probably  for  ever  remain  the  most 
remarkable  specimens.  Mr.  Stephenson 
has  boldly  and  unreservedly  claimed  for  him- 
self the  entire  merit,  of  having  not  only 
first  oonoeired  the  idea  of  constructing  a 
tubular  bridge,  of  such  huge  dimensions  a« 
to  allow  the  passage  of  locomotive  engines 
and  railway  trains  through  the  interior  of  it, 
and  of  such  length  as  to  span  distances 
of  from  400  to  500  feet>  but  of  having 
satisfied  himself  by  laborious  investigation 
and  calculation  of  ''  the  perfect  feasibility 
of  the  work"  before  consulting  any  one  else 
on  the  subject;  and  he  has  assigned  to  M|i 
Fairbaim,  in  a  very  slighting  fashion,  the 
place  of  a  mere  after-adviser— of  one  who, 
in  conunon  with  two  other  gentlemen  (Mr. 
Eaton  Hodgkinson  and  Mr.  Edward  Clarke) , 
but  not  more  than  either  of  them,  assisted 
him  in  working  out  the  theory  which  he 
''  first  broached."  Mr.  Fairbaim  main- 
tains, on  the  contrary,  that  the  idea  of  the 
tubular  bridge,  though  it  unquestionably- 
originated  with  Mr.  Stephenson,  was  in  his 
hands  nothing  more  than  a  crude  concep- 
tion, very  hesitatingly  entertained,  until  he 
(Mr.  Fairbaim)  was  called  in  to  work  it  out, 
and  that  it  has  been  mainly  owing  to  lue 
determined  perseverance  in  the  execution  of 
the  task  confided  to  him,  and  to  his  nume- 
rous and  elaborate  experiments,  that  "  the 
true  principle  on  which  tubular  bridges 
should  be  constraoted  has  been  established, 
and  Mr.  Stephenson's  original  conception 
successfully  carried  into  execution." 

"  At  the  period  of  the  consultation  in 
April,  1845,  there  were  no  drawings  illus- 
trative of  the  original  idea  of  the  bridge, 
nor  had  any  calculations  been  made  as  to 
the  strength,  form,  or  proportions  of  the 
tube.  I  was  asked  whether  such  a  deaign 
was  practicable,  and  whether  I  could  accom- 
plish it;  and  it  was  ultimately  arranged 
that  the  subject  should  be  ^vestigated  ex- 
perimentally, to  determine;  not  only  the 
value  of  Mr.  Stephenson's  original  concep- 
tion, but  that  of  any  other  tubular  form  of 
bridge  which  might  present  itself  in  the  pro- 
secution of  my  researches.  The  matter  was 
placed  unreservedly  in  my  hands ;  the  entire 
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conduct  of  the  iBTestigation  was  entrusted 
to  me ;  and,  as  an  ezperimentor,  I  was  to  be 
left  free  to  exercise  my  owo  discretion  in  the 
inTestigation  of  whatever  forms  or  condi- 
tions of  the  structure  might  appear  to  me 
best  calculated  to  secure  safe  passage 
acrosfl  the  Straits."    p.  3. 

The  better  half  of  the  volume  now  before 
us  is  occupied  in  making  out,  by  documen- 
tary evidence,  the  case  set  upjby  M)r.  Fair- 
bairn.  We  have  read  it  carefully,  aod  not, 
we  must  confess,  without  strong  preposses- 
sions in  luTour  of  the  inculpated  party,  and 
an  aniious  wish  to  find  that  Mr.  Fairbaim 
must  have,  somehow  or  other,  deceived  him- 
tfblf  with  respeqt  to  the  extent  of  his  claims. 
We  feel  honestly  bound,  however,  to  say, 
that  the  perusal  has  left  us  convinced,  in 
spite  of  all  prepossessions  and  leanings,  that 
Mr.  Fairbaim  has  not  received  at  Mr.  Ste- 
phenson's hands  that  justice  to  which  he 
was  entitled,  but,  on  the  contrary,  has  been 
treated  most  ungenerously  and  ungratefully. 
We  will  not  say,  that  but  for  Mr.  Fairbaim, 
the  tubular  bridge  idea  would  ^ever  have 
been  carried  out  into  practice,  for  that  would 
be,  to  assume  that  he  engrossed  in  bis  single 
person  all  the  practical  skill  of  the  country ; 
but  looking  to  the  fiscts  of  the  case  as  they 
stand,  and  as  we  see  them  established  in  the 
volume  before  us,  beyond  all  possibility  of 
dispute,  we  hesitate  not  to  affirm,  that  it  is 
more  owing  to  Mr.  Fairbaim  than  to  any  one 
other  individual  whatever — not  excepting 
Mr.  Stephenson  himself — that  it  is  now  the 
triumphant  reality  which  it  is.  Another 
might  possibly  have  done  the  part  which 
fell  to  the  lot  of  Mr.  Fairbaim  as  well ; 
but  none  could  possibly  have  done  it  better. 
He  conceived  and  directed  all  the  prelimi- 
nary exfienmentt — all,  at  least,  with  an  ex- 
ception or  two,  which  were  of  any  practical 
value — exhibiting  therein  a  combination  of 
philosophical  painstaking  with  mechanical 
skill  and  ingenuity,  such  as  is  not  often  wit- 
nessed ;  he  finally  settled  the  form  which  it 
was  best  to  give  to  the  tube,  and  arranged 
the  whole  of  the  executive  details ;  he  per- 
sonally superintended  the  construction  of 
the  Conway  Bridge,  which,  our  readers  are 
aware,  it  but  the  Menai  or  Britannia  Bridge 
on  a  smaller  soale;  and  he  only  retired 


from  further  co.  operation  with  Mr.  Stephen- 
son in  the  affair,  when  nothing  new  was  left 
to  be  discovered  or  achieved.  The  motives 
for  his  retirement  are  thus  very  fairly  and 
temperately  stated : — 

*'  I  have  now  brought  down  this  corre* 
spondence  to  the  period  wi^en  my  official 
connection  with  the  Chester  and  Holyhead 
Railway  Company  as  engineer  for  the  cod- 
stroction  of  the  tubular  bridges  may  be  said 
to  have  virtually  ceased  ;  and  I  should  will- 
ingly have  passed  over  in  silence  the  re- 
mainder of  the  evente  which  transpired,  were 
it  not  that  the  completeness  of  the  narra- 
tive, as  well  as  the  justification  of  my  con- 
dnet,  demand  some  explanation  indepen- 
dently of  the  regret  which  I  experienced  in 
withdrawing  from  an  undertaking  to  which 
I  had  devoted  so  much  time  and  thought— 
an  undertaking  fraught  with  the  greatest 
interest,  and  which  had,  as  it  were,  grown 
up  in  all  its  magnificent  proportions  under 
my  own  directions^!  can  truly  ssy  that 
the  disagreement  which  took  place  with  Mr. 
Stephenson  is  on  my  part  much  deplored. 
But  I  trust  that  the  reader  of  the  foregoing 
pages  will,  at  least,  have  arrived  at  the  con- 
clusion, that  I  had  taken  the  most  impor- 
tant part  of  developing,  and  in  giving  a 
practical  form  to  Mr.  Stephenson's  idea ; 
and  also  in  the  superintending  the  constraci, 
tion  and  erection  of  the  first  Conway  tubes. 
The  fact  is,  I  laboured  almost  incessantly 
in  devising  plans,  or  in  watching  over  the 
practical  details  of  the  work,  from  the  day 
on  which  Mr.  Stephenson's  suggestion  was 
communicated  to  me  until  the  close  of  my 
engagement ;  and  I  can  sincerely  say  that  I 
was  always  actuated  by  the  principle  of 
leaving  nothing  undone  which  could  in  any 
way  contribute  to  the  successful  accomplish- 
ment of  the  undertaking.  Regardless  of 
the  prognostications  of  faUnre  with  which 
the  scheme  was  assailed,  and  in  despite  of 
the  opposition  of  those  whose  assistance  I 
had  solicited,  I  uniformly  advocated  the 
peculiar  principle  on  which  the  Conway 
Bridge  has  been  constracted. 

**  Such  being  my  position,  and  viewing  the 
extent  of  services  I  had  rendered,  it  wUl,  I 
think,  be  generally  allowed  that  it  was  very 
natural  that  I  should  desire  to  have  my 
name  publicly  associated  with  Mr.  Stephen- 
son's as  joint  engineer  for  these  bridges. 
Indeed,  it  may  very  fairly  be  said,  that  I 
might  have  ventured  to  claim  this  distinc- 
tion, since  it  had  been  conferred  upon  me 
by  the  Board  of  Directors  on  Mr.  Stephen- 
son's own  recommendation.  If,  instead 
of  success  having  crowned  our  efforta, 
failure  had  unfortunately  ensued,  would  not 
my  reputation  have  suffered  at  well  at  Mr. 
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SiepbeiwoB'B  ?  The  working  plwu  banng 
^one  forth  with  my  name  alone  attached  to 
them,  aad  from  my  being  recognised  as  the 
acting  engineer,  might  not  the  whole  blame 
haTe  been  oonfeaiently  thrown  on  me  in  case 
of  failture  ? 

**  It  was  not,  however,  on  any  of  these 
groimds  that  I  was  indoced  to  resign  my 
appointment ;  for  there  had  not  then  occur* 
red  any  opportunity  where  I  conceiTed  it 
necessary  to  have  my  position  public^ 
ir^cognixed ;  and  I  had  always  believed  that 
when  the  proper  time  came,  Mr.  Stephenson 
would  be  the  first  to  establish  that  position, 
and  acknowledge  the  services  I  had  ren- 
dered. The  recogmtion  was,  however,  very 
shortly  afterwards  denied  me.  The  first 
Conway  tube  having  been  completed,  and 
the  succesa  of  the  principle  established,  I 
conceived  that  the  construction  of  the  re- 
maining tubes  simply  required  a  close  atten- 
tion to  the  system  of  construction  already 
adopted,  and  therefore  might  safely  be  en- 
trusted to  those  gentlemen  whose  constant 
presence  during  the  building  of  the  first 
tube  had    rendered  them   thoroughly  ac- 

Suainted  with  the  whole  details  of  the  work, 
ly  such  an  arrangei^ent,  moreover,  the 
Company  would  yave  the  i^mouut  which  had 
hitherto  been  paid  ^  my  services,  and  I 
should  be  enabled  to  devote  my  time  to  other 
pursuits  which  I  had  neglected  for  this 
work,  and  which  now  urgently  demanded 
my  attention.  This  was  one  reason  for  my 
retirement ;  but  what  chiefly  led  me  to  this 
decision,  was  the  position  assumed  by  Mr. 
Stephenson,  his  public  misrepresentation  of 
the  position  I  held  under  the  Company,  and 
bia  endeavour  to  recognize  my  services  as 
the  labours  of  au  assistant  under  his  con- 
troul,  and  acting  entirely  under  his  direc- 
tion. Had  Mr.  Stephenson,  in  his  public 
address,  done  me  the  justice  to  state  my 
independent  claim  to  some  of  the  most  im- 
portant principles  observed  in  the  construc- 
tion of  the  tubes,  I  might  perhaps  have 
continued  my  services  until  the  final  com- 
pletion of  the  whole  undertaking ;  and,  most 
assuredly,  this  work  would  never  have  come 
before  the  public  I  now  appeal  to  the 
preceding  pages  of  this  narrative,  whether 
Mr.  Stephenson's  assertions  are  borne  out 
by  the  simple  statement  of  facts  ?  I  have 
overstated  nothing,  concealed  nothing,  and 
the  reader  is  left  to  draw  his  own  conclu- 
sions from  these  facts,  after  having  become 
acquainted  with  the  course  pursubd  by  Mr. 
Stephenson;  which  I  will,  in  conclusion, 
opucifoty  relate.''    p.  171. 

Mr.  Pairbaim  proceeds  then  to  give  an 
aocount  pf  a  public  dinner  to  celebrate  the 
o(Knpi9tion  of  the  Conway  Bridge,  whi(di 
tMk  pltM  om  A«  Uth  of  May,  1848;  ob 


which  oc^a^iou  it  ic99  Hr.  StephoBaon.  ftrtt 
openly  assumed  that  position  in  regard  to 
Mr.  Fairbairn  and  the  undertaking,  which 
has  made  the  present  appeal  to  public  jua- 
tice  necessary.  Mr.  Stephenson's  speech 
was  confessedly  a  studied  affair— he  had 
announced  beforehand  that  he  would  avail 
himself  of  the  opportunity  of  **  setting  the 
question  at  rest ;"  but  for  all  that  it  does  not 
take  Mr.  Fairbairn  many  words  to  demolish 
it  utterly. 

'*  The  inacouraoiea,  both  aa  to  fccts  and 
dates,  in  this  statement  of  Mr.  Stephenson, 
are  very  numerous.  It  simply  requires  a 
reference  to  the  short  description  of  the 
Ware  Bridge,  p.  113,  and  to  the  drawing!,^ 
to  disprove  the  assertion,  *  that  it  is  a  tkim 
tubular  bridge,  although  not  precisely  the 
same  as  the  present,  yet  in  principle  pre- 
cisely the  same  ;*  and  it  can  easily  be  shown, 
too,  that  considering  the  Ware  Bridge  aa  a 
simple  girder  bridge,  it  is  exceedingly  defec- 
tive in  design.  Is  there  anything  new  in 
this  application  of  wrought-iron  plate  gird- 
ers? As  well  might  it  be  said  that  the 
combination  of  wrought-iron  deck  beams, 
so  many  years  applied  in  iron  ships  for  the 
support  of  the  decks,  is  a  '  counterpart  of 
the  proposed  cellular  top  for  the  Britannia 
tubes.'  I  really  cannot  bat  regret  that  Mr. 
Stephenson,  whose  name  will  be  always 
associated  with  the  grandest  bridge  that  ha« 
ever  been  constructed,  should  have  com- 
mitted himself  in  making  suc^  an  erroneous 
assertion  as  that  it  was  by  reviving  and 
extending  his  original  conception  of  this 
imperfect  structure  at  Ware,  that  he  was 
led  to  originate  the  bridges  crossing  the 
Conway  and  Menai  Straits. 

**  Mr.  Stephenson's  remarks  further  admit 
of  the  disingenuous  construction  that  hie 
scheme  was  matured  before  the  Bill  for  the 
Chester  and  I{olyhead  Railway  was  passed  by 
Parliament,  and  before  I  was  consulted,  and 
that  he  was  at  that  early  period  acquainted 
with  the  present  design  of  the  bridge.  He 
refers  to  the  incredulous  glances  which  were 
directed  towards  him  when  the  description 
of  the  bridge  was  explained  to  the  Com- 
mittee ;  and  intimates,  that  '  it  was  not 
until  the  Bill  had  been  obtained,  and  it 
became  necessary  to  commence,  that  he 
requested  my  assistance'  Now,  my  adyice 
was  asked  by  Mr.  Stephenson  before  hia 
eyiHenoe  to  the  Parliamentary  Committee 
was  given,  and  he  announced  his  idea  to 
that  Committee  strengthened  by  more  than 
one  opinion  of  its  feasibility.  Let  the  rea- 
der turn  again  to  the  earlier  letters  of  the 
correspondence,  and  he  will  find  of  what  a 
aid  dsBgeroos  ■efasBM  that  idea  oon- 
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risled ;  how  totally  dissimilar  in  form  and 
priadpltt  H  was  to  the  present  tabular  stmc- 
fnrea,  and  how  slowly  Mr.  Stephenson  was 
pertnaded  to  give  np  his  earliest  concep- 
tions. Again ;  Mr.  Stephenson  states  that 
he  has  oaUed  in  the  aid  of  Mr.  ttodgkinaon 
and  myself  at  tho  same  tivie ;  now  it  is 
asBcntiat  to  tho  pioof  of  my  claims  th«t  this 
assartion  should  b«  oKplioit^  eon^radioted. 
It  was  If  and  not  Mr.  Stephwsont  who 
solicited  Mr.  Hodgkinso^'s  oo-opewtioa» 
and  this  wsa  not  done  until  I  had  been 
aoti^y  engaged  for  several  months  in  my 
azporimwtel  rasearehes*  and  after  I  had 
disoovered  the  principle  of  strength  whieh 
was  offered  in  the  oeUnUr  top,  and  not  only 
proved  the  impracticahility  of  Mr,  Stephen-* 
son's  original  eoneeption,  but  had  given  the 
ontlins  of  that  form  of  tnbe  which  wa« 
ikimately  carried  inta  exeention. 

"Whan  Mr.  Stephenson  had  made  np 
his  mind  to  olaim  in  the  manner  he  did 
tho  whole  merit  of  the  nndertaklng*  it  is 
not  difficalt  to  understand  his  reason  for 
gmsg  Mr.  Clarko— hit  awn  asflbtan^— 
10  prominent  a  position.  I  wiUingly  bear 
my  teetimony  to  the  great  Tains  of  the  ser* 
vices  rendered  by  Mr.  Clarke,  to  his  talents, 
and  to  the  great  energy  wbi(di  he  displayed 
ia  woricii^t  out  his  several  dntiea,  but  these 
had  no  reference  whatever  to  the  designing 
of  the  atrnotnrea.*'    p.  178. 

There  is  one  part  of  the  case  on  which  we 
think  Mr.  Fairbaim  does  not  insist  enough, 
though,  in  onr  judgments,  it  ia  of  itself 
dedsive  of  the  inordinateness  of  Mr.  Ste- 
phenson's pretensions.  Mr.  Stephenson 
and  his  firienda,  for  obvious  reasons,  slur  it 
over  altogether^  We  refer  to  Mr.  Fair- 
bahrn'a  tppainimeni  to  b€  j^mt  Mffimeer 
akmg  with  Mr.  Siqthenson  to  the  Conway 
mid  BritoMiM  Bridget.  The  evidence  of 
this  is  m  Minute  of  the  Board  of  Directors 
of  the  Cheater  and  Holyhead  Railway,  dated 
13th  May,  1846,  which  we  here  quote  at 
length  from  the  work  before  us : — 

'•  Resolred— 1.  That  Mr.  Fairbaim. . . . 
be  eppointed  to  superintend  the  construction 
and  ereetion  of  the  Conway  and  Britannia 
Bridges,  in  conjunction  with  Mr.  Stephen- 

•«  2.  That  Mr.  Fairbaim  have,  with  Mr. 
Btepheneon,  the  appointment  of  such  per- 
aene  as  are  neeesaaiy,  subject  to  the  powers 
of  their  dismissal  by  the  Directors. 

**  3.  Tliat  Mr.  Fairbaim  furnish  a  list  of 
the  persons  he  requires,  with  the  salaries  he 
proposes  for  all  foremen  or  others  above  the 
elasa  of  workmen. 

««4.  TiMt  advnneea  of  money  be  medt 


on  Mr.  Fhirbaim's  requisition  and  certlfi- 
oatss,  which,  with  the  accounts,  or  vtuchcra, 
are  to  be  fumished  monthly. 

**  5.  That  the  Directors  appoint  a  book- 
keeper at  each  spot,  the  Conway  and  the 
Menai." 

To  talk,  after  thU,  of  Mr.  Fairbaiarn^ 
beng  only  entitled  to  a  secondary  and  sub- 
ordinate j^lace  in  the  affair,  is  to  outrage  bJX 
truth  and  propriety. 

We  can  bnt  regard  with  profound  pity 
the  haUueiaation  which  has  betrayed  a  man 
of  Mr.  Stephenson's  genius  and  worth 
(this  unfortunate  episode  notwithstanding) 
into  so  fti^  a  position. 

We  do  not  overlook  that  we  have  as  yet 
Mr.  Fairbaim's  statement  of  the  case  only, 
and  that  we  may  expect  to.  see,  ere  long« 
somethiog  of  a  very  opposite  complexion 
from  Mr.  Stephenson  or  some  of  his  Mends. 
We  shall  give  all  due  consideration  to  any 
such  counter  statement  when  it  comes  before 
us ;  but  so  well  is  all  Mr.  Fairbaim  aaya 
borne  out  by  written,  and  thereflBre  nnatter- 
able  proofs,  that  we  do  not,  in  the  mean- 
while, hesitate  to  avow  our  firm  belief,  that 
nothing  which  oan  possibly  be  adduced  iqi 
the  way  of  either  evidenoe  or  aignmeot,  can 
ever  alter  materially  the  conclusion  at  which 
we  have  already  arrived. 

The  purely  scientific  portions  of  Mr, 
FWirbairn's  work,  we  must  reserve  for  future 
oonsideration. 


MR.  nnniNo'e  mbthop  of  oitimo  vni- 
vonMiTT  ov  motion  to  niiBOTnic  cu>ckb 

AMD     TBLn)i»nAPHB.  —  MB.    DBnilfO    IM 
nXFLT  to  MR.  H18LOB. 

Sir, — Had  Mr.  Hislop  examined  more 
closely  the  engravings  and  description  of 
the  arrangement  '*  for  giving  uniformity  of 
motion  to  electrio  clocks  and  telegraphs," 
proposed  by  me  in  the  Number  of  your 
Magasine  for  May  2(ith,  he  would  have 
perceived  that  the  force  by  which  the  pen- 
dulum Is  moved  is  not  '*  divided  into  two 
equal  parts;"  for  the  coil,  a»,  moving  be- 
tween the  poles  of  the  magnets,*  is  acted 

•  It  is  alinott  ntedl«8s  to  remark,  that  if  tke 
common  arrangement  for  breaking  and  renewing 
the  current  were  employed,  the  poaitlon  of  one  o* 
the  magnets  would  require  to  be  changed,  lo  that 
iu  »  and  «  polea  should  iace  the  revene  ends  of 
the  other  magnet.  The  form  of  contact-breaker 
necessary  in  the  arrangement  shown  in  theeugrav- 
ing,  must  be  u^'ous  to  all  who  are  aoquatnted 
with  elMCro-magneUo  apparatus. 
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upon  by  four  poles,  that  is  by  double 
the  power  exerted  on  the  retarding  coil 
marked  a,  which  is  placed  ontside,  and 
therefore  infloencedonlj  by  one  pole  of  each 
magnet.  If  the  ti  pole  of  each  magnet 
were  removed,  eqailibriam  must  of  coarse 
result,  bat  not  in  the  arrangement  de- 
scribed. 

My  iUastration  of  a  lerer  has,  I  think, 
been  mbanderitood.  If  a  weight  of  lib* 
be  placed  at  each  end  of  a  balance,  the 
qaantity  of  any  sabstance  raised  at  one  ex- 
tremity by  a  1  OS.  weight  at  the  other, 
woald  be  the  same  as  if  the  heayier  weights 
were  remoTed.    I  am,  Sir,  yours,  &c., 

GsoBon  £.  Dbrino.  , 

jDly  2, 1849.  ^ 

XVClltVT  WORK  ON  UKCHANICS. 

Mr.  Ewbank,  in  his  Tsluable  work  on 
Hydraalics,  page  285,  refers  to  the  cele- 
brated work  of  Ramelli,  and  states  that  he 
had  not  been  able  to  procure  a  copy  of  the 
work.  It  may  be  a  public  service  to  men- 
tion that  a  copy  of  this  rare  work,  originally 
belonging  to  the  Library  of  the  Jesuits  at 
Quebec,  which  was  purchased  at  its  sale 
when  the  Order  was  suppressed,  after  the 
capture  of  Canada  by  the  English,  sub- 
sequently fell  into  tbe  hands  of  the  late 
Simeon  De  Witt,  and  wss  sold  a  few  years 
ago  by  me  to  the  Patent  Office.  It  is  the 
only  copy  of  the  work  that  I  have  ever  heard 
of  as  being  in  the  United  States,  and  is  an 
extraordinary  exposition  of  the  advance  of 
mechanic  art  at  its  era. 

The  work  is  in  folio,  338  pages  letter- 
press, duplicated,  and  contains  Italian  and 
French  descriptions  of  195  different  engines 
or  combinations  of  engines  in  military  or 
isometrical  perspective,  delineated  perfectly 
and  lucidly;  each  engraving,  folio  page, 
devoted  to  a  separate  engine  or  machine, 
ornamented  with  appropriate  embellish-' 
ments  of  building,  landscape,  or  fortress, 
with  men  and  animals  in  proper  position  of 
service  in  connection  with  the  subject  of  the 
drawing. 

The  frontispiece  represents  the  author  in 
military  undress  at  a  table,  with  bis  dividers 
in  hand,  measuring  the  plot  of  a  fortress 
on  a  plan  lying  before  him,  the  picture 
being  completed  by  engineering  instruments, 
armour,  &c. 

The  title  page  is :— '*  Le  diverse  et  artifi- 
close  machine,  del  Capitano  Agostino  Ra- 
melli, del  ponte  della  Treses  Ingegniero  del 
Christianissimo  Re  di  Francia  et  di  poUonia. 
Nelliqualli  si  oontengono  varii  et  indostriosi 
monumenti  degni  degrandissima  speculatione 
per  caveroe  beneficto  infinito  in  ogni  sorte 
d'  operation.  Composto  In  lingua  Italiana 
et  Francese.  Aparagi  in  casa  del  autore  co 
privUegio  dd  Re.  1588."— .SfdaKI/c^me- 
riean,  W.  H. 


8PVCIFICATI0NS  OF  ENGLISH  PATBNT8  BN- 
ROLLBO  DURINO  THB  WBBK  BNDINO 
5th  OF  JOLT,  1849. 

MoBBs  FooLB,  London,  gentleman.  For 
in^frovemmU  m  the  manufaeiure  of  heeh 
Jnr  boot$  and  »hoegf  of  twiveUt  of  hag  fa»^ 
teningi,  of  rewlving  fitmiture,  and  of  the 
eonneetion  ofpipeeforgas  and  other  Jitiide, 
(Being  a  communication.)  Patent  dated 
December  28,  1848. 

The  improvements  soaght  to  be  secured 
under  this  patent  consist  in  making  the  two 
pieces  of  attachment  with  male  and  female 
screws,  so  that  the  thread  or  worm  of  the 
male  screw  may  pass  above  that  of  the 
female  screw,  and  serve  aa  a  stop  to  prevent 
disconnection,  unless  when  turned  in  the 
reverse  direction  with  a  backward  motion. 

C/oim.— Making  the  screw  fastenings  of 
heels  for  boots  and  ahoes,  of  swivels,  of  bag 
fastenings,  of  revolving  furniture,  and  of  the 
connection  of  pipes  for  gas  and  other  fluids 
as  before  described. 

William  Dinolb  Chownb,  Connaught- 
place  West,  M.D.  Far  improvemente  in 
ventilating  roonu  and  apartmente.  Patent 
dated  December  28,  1848. 

Dr.  Chowne  states  that  his  invention 
consists  in  the  application  to  the  ventilation 
of  apartments  of  the  syphon,  placed  with 
the  legs  upwards,  which  will  have  the  effect 
of  causing  the  atmospheric  air  to  descend 
the  lower  leg  and  escape  through  the  upper 
leg — the  reverse  of  what  takes  place  when 
the  syphon  is  immersed  in  water  or  other 
liquid.  For  this  purpose  he  proposes  to 
employ  the  chimney  as  the  long  leg,  and  to 
construct  a  channel  in  the  wall,  or  to  affix  a 
pipe  thereto,  which  opens  into  the  bottom 
of  the  chimney  and  into  the  apartment  at 
top.  The  fireplace  is,  of  course,  kept 
closed  by  a  screen  or  the  tap  of  the  registry 
stove.  The  short  leg  of  the  syphon  may  be 
fitted  with  one  or  more  brsnch  pipes,  and 
may  have  the  end,  opening  into  the  room, 
concealed  by  an  open  cornice,  or  it  may  be 
hidden  by,  or  made  to  form  part  of,  the 
architectural  ornaments  of  the  room.  When 
fixed  gas  or  oil  lamps  are  employed,  sepsrate 
pipes  are  osed  to  convey  the  products  of 
combustion  to  the  chimney.  The  same 
principle  is  proposed  to  be  applied  to  the 
ventilation  of  mines. 

Claim. — ^The  patentee  does  not  confine 
himself  to  the  precise  details  of  the  specifi- 
cation, so  long  as  the  peculiar  character  of 
his  invention  is  retained,  and  the  principle 
of  what  he  calls  the  *' Atmospheric  Sy. 
phon"  is  applied  by  auitable  apparatus  or 
means  to  the  ventilation  of  rooms  or  apart- 
ments. 

Crarlbs  Low,  Roseberry-place,  Dal- 
stoD,  gentlemtii.  Fitrin^^rwementeinemeltm 
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ki§  copper  ore,    Fitent  dated  December  28, 
1848. 

This  iiMrention  coDiitts  in  the  introdae- 
tMKi  of  carrenti  of  atmotpberie  air  into 
tbtf  tmeltiiig  fornaoe,  to  tbat  tbey  may 
paia  above  the  metal  and  below  the  flames. 
The  air  being  thereby  deoompoted,  and 
parting  with  ita  oxygen,  fiieiUtatea  the  sepa- 
ration of  the  copper  from  ita  oxide. 

The  conrents  of  atmoepherie  air  may  be 
Introdaced  through  apertures  constrooted  in 
the  bridge  or  in  the  ddes  of  the  furnace. 

No  didma  are  made  in  this  specification. 

GnonGB  FuousaoM  Wilson,  Belmont, 
Vaoxhall,  gentleman,  and  CBAnLsa  Hum- 
PHRBT,  Manor -street,  Old  Kent-road, 
merchant,  /or  iw^mwemeiUe  m  the  produe^ 
Hon  ^U§M  iff  humbtg  oMe  oeid  m  lampe, 
mmd  the  eometruetion  qf  lampe  and  uumu' 
JMure  or  preparation  qf  oieie  aeid  for 
thai  pwrpoee.  Fktent  dated  December  28, 
1848. 

The  patentees  remark  that  oldo  add, 
wUch  la  prodnoed  in  the  manofactore  of 
aleario  add  by  the  aaponifioation  of  fatty 
matter,  and  known  in  commerce  as  tallow 
ml,  eoBtains  so  many  impurities  as  to  render' 
it  unfit  for  burning  in  lamps,  and  ia  more- 
Ofer  so  easily  decomposed  by  the  heat  of  the 
Immer  tube,  aa  to  produce  a  thick  piteh- 
Vke  substance,  which  has  the  effect  of  ex- 
tinguishing the  light.  Now  the  object  of 
the  present  improvements  is;  Jiretip,  to 
purify  the  oleic  add,  by  mixing  with  it 
dilnte  sulphuric  add,  and  agitating  it»  with- 
out, however,  applying  heat,  as  has  hitherto 
been  customary,  and  redistilling  it,  whereby 
the  add  will  be  obtained  in  a  state  of  great 
purity ;  eeeondlp,  to  maintun  a  portion  of 
the  wick  between  the  bottom  of  the  flame 
and  the  top  of  the  burner  tube,  unblackened, 
to  prevent  the  heat  of  the  flame  from  de- 
composing the  oleic  add,  so  as  to  p/oduce 
the  thick  pitch-like  substance  before  men- 
tioned, by  tiie  employment  of  a  plate,  with 
a  central  hole,  which  is  placed  over  the 
wick,  and  has  the  effect  of  directing  cur- 
rents of  air  agdnst  the  said  part  of  the  wick 
and  upwarda  through  the  chimney. 

No  daims  are  made  in  this  specification. 

IsRASL  Kinsman,  late  of  New  York, 
but  now  of  Ludgate-hill,  merchant,>br  hn- 
prooemenie  in  the  eonetnution  of  rotary 
engkam  to  he  worJted  hy  eteam^  air,  or  other 
etaetie  JbUd.    Patent  dated  Deo.  28,  1848. 

The  improvements  in  rotary  sfllun  en- 
gines, deaeribed  by  Mr.  Kinsman,  have 
reference  to  engines  of  a  peculiar  con- 
struction, for  which  he  formerly  obtained 
letters  patent.  The  characteristic  feature 
of  the  engine  ia  the  employment  of  a 
fixed  cylinder,  and  of  a  steam  whcd  rotating 
within  it.    The  steam  whed  ia  frimiahed 


with  five  pistons,  connected  together  by 
packings,  concave  to  the  inside  circum- 
ference of  the  cylinder,  which  is  fitted 
with  four  steam  stops,  which  are  kept  in 
constant  contact  with  the  periphery  of  the 
whed,  and  provided  with  toes,  or  projec- 
tions which  embrace  both  sides  of  the  pis-> 
tons,  and  prevent  the  escape  of  steam.  At 
eadi  ride  of  the  cylinder  there  are  two 
annular  chambers  which  serve  the  purpose 
of  steam  chest  and  exhaust  port.  The 
steam  stops  are  worked  by  cranka  driven 
by  toothed  gearing  from  the  shaft  of  the 
rotating  steam  whed,  so  that  they  may  be 
kept  in  contact  with  its  periphery,  and  not 
worked  by  it.  The  cut  off  valvea  are 
worked  by  eccentrics,  so  that  they  may 
be  governed  by  the  motion  of  the  steam 


detaila  of  Mr.  Kinsman's  improve- 
ments could  only  be  rendered  intelligible  by 
a  careful  collating  of  hia  two  spedfications, 
and  for  that  we  have  ndthcr  space  nor  in- 
clination. * 

CZotsw. — 1.  The  mode  of  operating  the 
steam  stops,  or  abutmenta,  by  a  crank  mo- 
tion derived  from  the  rotation  of  the  steam 
whed  substantially  aa  described,  when  this 
la  combined  with  a  rotating  whed,  the  form 
of  the  periphery  of  which  ia  such  aa  would 
be  generated  by  the  motion  of  the  steam 
stops  which  are  kept  in  contact  with  the 
periphery  of  the  piston  whed,  but  not 
operated  upon  therd>y. 

2'.  Making  the  ends  of  the  steam  stops 
with  toes,  or  projections,  which  embrace  the 
aides  of  the  pistons  and  extend  within  the 
periphery  of  the  piston  whed,  when  this 
is  combined  with  the  recesses  or  grooves,  to 
prevent  the  escape  of  ateam  through  them. 

3.  The  employment,  in  combinatioQ  with 
the  rotating  whed,  of  cut-off  vdvea,  which 
are  governed  by  the  motion  of  the  ateam 
stops. 

4.  Psddng  the  piston  whed,  the  steam 
atops,  &c.,  with  metd  rings,  prorided  with 
holes  corresponding  to  the  induction  and 
eduction  porta. 

5.  Packing  the  piston  whed  by  a  metd 
ring,  kept  in  podtion  by  means  of  adjustable 
screws. 

William  Knapton,  York,  ironfbunder, 
for  certain  improoemente  m  the  mutde  ijf 
manmfaeturiny  yaeometen  or  gaehotdere* 
Patent  dated  January  3, 1849. 

The  object  of  theae  improvements  in  gaso- 
metera  is  to  supersede  the  use  of  water  tanka. 
The  top  and  bottom  of  each  gasometer  ia 
made  of  angle  iron,  to  which  iron  plates  are 
riveted  \  and  the  nde  is  composed  partly  of 
iron  and  partly  of  some  flexible  materid, 
rendered  impermeable  to  gas,  so  that  aa  the 
gaa  escapes  the  area  of  the  holder  may  be 
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d6<nreftMd.  TI16  botton  iti  tb6  giiomcitof 
if  sttpportad  upon  ca^-iron  eolttmnt,  and 
ike  top  is  iotpended  from  weighted  ehalnf , 
ai  Qsmd. 

CUdm.  ->-Th6  mamifaiieiiriiif  of  |ftikold«rt 
or  eaiometen  of  flexible  and  loflexlble 
mtfterials. 

WiLtiAM  Edward  Kswroir,  Chanceff* 

it^m  «i^ft#«.  (Bemgf  a  eomtntinicatloft.) 
Patent  dated  December  28, 1848. 

1.  The  patentee  states  th*t  bin  forel|pi 
emrespottdeiit  has  remarked,  that  in  all 
beam  steam  engines,  in  wUeh  the  steam  it 
made  to  wofic  etpanslTely,  the  resiatance  of 
the  impelled  body  does  not  deereaae  ift  pro* 
portion  to  the  decrease  of  the  pressure  of 
fhe  steam  as  it  should  do,  in  order  to  thft 
economical  application  of  the  expansiTc  prin- 
ciple. If  the  steam,  he  says,  be  cut  off  at 
dtte-fonrth  of  the  stroke,  half  the  force  of 
the  ateam  will  be  expanded  Ifi  dritiUf  th« 
piatofi  oiie^eifhth  of  the^  stroke,  while  th« 
crank  will  have  been  moved  only  one^third  of 
ft  seml-reroltitlon  from  the  dead  point ;  and 
the  other  half  of  the  foree  ef  the  steam  will 
be  etpended  in  dririnf  the  piston  the  re- 
mabder  of  the  atroke,  and  hate  to  drit e  the 
crank  throufh  two-thirds  ef  thesemi-reirolif- 
tion.  H«  therefore  proposes  to  place  the  cen- 
tre of  the  axii  of  the  crank  shaft  In  a  plantf 
nearer  to  the  axis  of  ribration  of  the  beam, 
instead  of  in  a  plane  midwsy  between  a  plane 
paasing  through  the  centres  of  the  oonnee- 
tlott  of  the  connecting  rod  at  the  eitre- 
ittities  of  each  tibration,  and  a  phme  parallel 
to  this  dne,  and  passing  thfottgh  the  centre 
of  the  connection  of  the  connecting  rod 
when  the  beam  ii  midway  from  the  extra* 
mity  of  each  tibratkm,  that  is  to  say,  in  the 
first  phme.  He  fiirther  proposes  fo  employ 
■  pair  of  enginei,  the  cylinder  of  the  one 
being  mnch  larger  than  than  that  of  the 
other,  and  having  their  pistons  lespeotiTely 
oonneded  to  the  short  ends  of  two  beams. 
Hie  long  ends  of  the  beams  are  conneeted 
by  rods,  each  eqnid  to  two  and  a  half  thnea 
the  length  of  the  crank,  to  two  ortnka  keyed 
at  an  angle  of  180^,  upon  a  ahaft,  placed  npon 
the  principle  before  deaeribed.  The  ateam 
enters  the  small  cylinder  at  top  from  the 
boiler  and  drites  its  piston  downwarda,  and, 
At  the  end  of  the  itroke,  commnnieation  la 
opened  with  the  laiiser  oyHnder,  faito  which 
ateam  passes  and  forces  Ita  piston  down  by  Iti 
evpanakm  only  at  the  same  time  that  com- 
ttltttication  is  established  with  the  bottom 
of  the  imall  cylinder,  ao  that  aa  Its  piaton  ia 
tteved  npwards  the  preasore  of  steam  on 
both  aides  la  balanced.  The  bottom  of  the 
large  eylinder  eommnnlcates  constantly  with 
til*  «ondenaar ;  end  i^eo  Ita  piaton  haa  ar« 
fhad  it  thettklttf  ilaa«rDlie,coniai«alQatkMi 


la  eatabliahed  between  the  top  and  botU^m  of 
the  large  cylinder  and  the  bottom  of  the  smstt 
one,  BO  that  when  the  piston  of  the  latter 
is  driven  down  the  steam  will  be  exhaaaied 
firom  ita  nnderside,  so  that  it  may  enoeonW 
no  resistance,  and  the  piston  of  the  larft 
cylhider  will  move  npwarda  in  vacuo.  Tie 
cntM»ff  and  slide  valves  are  worked  by  6o* 
centrica  keyed  npofl  the  ihaft,  and  poaaeea 
no  characteristic  liBitttrea  that  need  deaci4p< 
tloil. 

2.  The  Improvemento  In  ateam  en|iiM»  v 
employed  In  the  propnldon  of  veaeela,  con- 
sist of  eertain  arrangementa  fbr  eondenahig 
the  steam  without  allowing  the  eondenslAg 
water  to  oome  tDto  contact  wHh  the  waMr 
of  condetisatioii,  aDd  am  u  fbllowf !  A 
Btttaber  of  tttbe«  are  inaerted  into  tiro  dk* 
phragma,  and  supported  in  a  horiflontal  oyHn- 
der. One  of  the  dlaphnigma  is  attached  to  • 
tanch  of  the  cylinder,  ao  u  to  leaf «  on  9M 
aide  a  chamber  between  its  head  and  th* 
ends  of  the  tnbea.  Tlie  ether  diaphragu  ia 
fixed  to  a  conical  ring  attaohed  to  the  of* 
Under,  so  aa  to  leaire  a  chamber  ou  that 
aide  also.  The  object  of  this  eonioal  rtiif  to 
'to  allow  for  the  etpadsioft  or  oontraetton  of 
the  tnbea  i  the  first  chamber  la  divided 
into  two  by  a  horisootal  partition,  and  the 
top  portion  commmilcatei  with  the  exhauH 
passagea  of  the  engine,  and  with  the  tafbty 
▼alte  of  the  boiler,  while  the  lower  poriloii 
oommnnieateawithtbeairorfMpniftp.  A 
rotary  pump,  worked  by  an  anxHisi^  engine, 
independently  of  the  propelling  englnOi 
draws  thfi  water  from  the  ontslde  throngb  a 
Dipe  placed  beneath  the  water  line,  and 
injeeta  it  at  the  bottom  of  the  oondenaer, 
which  la  paitiaOy  ditided  by  a  horiaontal 
partition,  ao  that  the  eondeiuing  water  flowi 
oter  the  lower  half  of  the  tnbes  from  ftvftt 
to  back,  and  then  from  back  to  fii>Dt  ovtr 
the  npper  half  of  the  tnbea,  after  which  it 
escapee  by  an  edoction  pipe.  Tho  ateam, 
whether  from  the  exhanat  of  the  enghio  or 
the  boUer,  enters  the  tnbos,  and  aa  it  llowi 
through  beoomea  cooled— ^e  eoldnees  ef  the 
condensing  water  Increaalng  with  the  dt« 
creaae  of  the  temperatnre  of  the  steam,  until 
It  at  laat  beoomea  oondensed  and  pMMt  to 
the  fhed  pBmp« 

CMmg.-^l.  Placing  the  eentn  of  the 
axia  of  the  rrtnk,  In  beam  enginii  when 
steam  is  applied  expansively,  nearer  to  the 
centre  of  the  axis  of  vibration  of  the  beam, 
on  the 'principle  before  described,  and  for 
the  purpose  of  obtaining  a  more  regnUr 
medianical  force  upon  the  crank  firom  Hm 
etpanslon  of  tiie  steamt 

2.  The  ttte  of  two  engines,  having  thoir 
eranka  plaMd  on  a  shaft  opposite  to  oio 
MMther,  or  at  ao  nogle  of  180^  when  tho 
onttk  ihift  b  loatted  ti  daiotlhed 
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3.  In  expimtioii  en^es,  bating  two  cyUn-, 
den  and  piston,  one  of  which  is  aoted  on  hy 
tiie  expADsion  of  the  steam  alone,  and  Imb 
one  of  its  ends  in  constant  connection  with 
(he  condenser,  while  the  other  Is  In  altertaate 
connection  with  the  top  and  bottom  of  ttie 
amaller  cylinder ;  so  that  as  the  steam  acts 
upon  the  piston  of  tlie  smaller  cyUnder,  the 
piston  of  the  laifer  one  shall  move  in  eociw» 
•ad  when  the  steam  aots  expaniltely  npon 
the  pieton  of  the  larger  oylliMer,  it  shall  be 
in  connection  with  the  top  and  bottom  Of 
th«  small  eyltnder. 

4.  The  oombfaiatton  of  a  eondenier  In 
•tfginea  need  to  propel  vessels  with  a  pnmp, 
which  takes  the  condensing  water  from  the 
ontsidoi  and  drives  It  throngh  the  eondedsor, 
and  which  la  worked  by  an  asxIHary  englM, 
Ittdependantly  of  the  propelling  engine. 

5.  The  donble  eonnectlon  of  the  eon- 
denaeri  that  is  to  say,  with  the  eihanit  of 
the  en^ne  and  tha  boiler. 

6.  Connecting  the  tabes  to  th4  oUtar  case 
or  cylinder  of  tha  condenser  by  maans  of  a 
diaphragm  (In  which  one  and  of  the  tubes 
are  supported)}  afflied  to  a  eonioal  ting  or 
ether  suitable  analogous  maans^  to  allow 
•f  the  eonttactlon  sM  eapanrion  of  the 
tubes. 

JoHW  MitoccBLi,  chemist,  HsWut  A&- 
viaaoir,  Ci  B.,  and  TaoiiAa  WARUiitun, 
lirmer,  Lyon's  Wharf,  Upper  Fore-street, 
Lambeth.  JW  Jaifretwmen/s  in  MmHHukg 
fpp9r.    Patent  dated  December  28,  1848. 

This  invention  consists  in  an  improved 
mode  of  treating  the  sulphureti^  earbonatia, 
oiidea,  and  sulphates  of  copper,  however 
they  may  be  combined  together  or  with  other 
metalllo  sulphurets,  in  o^er  to  obtain  me- 
tallic copper  therefrom.  The  patentees 
divide  these  substances  into  two  elasses,  the 
first  of  which  oontains  neither  lime,  baryta, 
•trontiui  nor  magnesia,  aa  a  carbonate  or 
salt,  nor  in  the  state  of  a  sulphate ;  and  the 
seoond,  which  does  oontain  these  subatanoea. 
The  elaasea  are  further  subdivided  into  two 
orders,  each  according  As  they  oontain  either 
more  or  leas  than  25  per  cent,  of  copper. 

Ppoeeas  fir  tkt  fh^t  Gloat. -—The 
finely -pnlveriaed  ore  is  placed  In  a  cal- 
cining fumaoe,  where  it  is  eaposed  to  a 
gfaduaUy  increasing  heat,  and  kept  oon- 
atantly  atlrred  from  side  to  side  to  prevent 
tlie  ore  irom  agglutiniaing.  After  a  certain 
time,  the  ore  is  tested  by  a  portion  being 
withdrawn  and  mited  with  water ;  and  if, 
after  aattling,  the  water  on  being  miied  with 
a  solution  of  ammonia  or,  f^ocyanide  of 
potaasium,  assusoea  a  bluish  Cr  reddlah  tint, 
fhA  roaating  must  be  continued  in  order  to 
drive  otf  the  sulphur. 

Process  ^br  lAe  8§comd  Clasci^Tho  ore 
to  ruaHBd  ■•  in  tks  praceding  ease,  ahd  then 


placed  in  a  water  tank  with  a  false  bottom, 
in  order  that  the  magnesia,  ftc.,  may  be 
drawn  off  In  a  sUte  at  solution,  leaving  the 
ore  undisturbed.  The  ore  is  again  roastod 
and  run  Into  sand  moulds  or  water. 

When  the  ore  is  poor  It  is  melted  bk  a 
furnace  with  lime,  or  lime  and  old  slag,  and 
the  regulus  run  out. 

The  redttdion  la  eifected  In  the  fbUowfaig 
manner  t^- 

Whan  the  ore  contsins  88  per  cent  of 
oxide  of  copper,  and  the  rest  of  oiide  of 
copper,  it  is  mixed  with  firom  35  to  40  per 
cent,  sand}  and  a  snfficiettf  quantity  of  car- 
bonaceous matters  to  cause  it  to  run  easily 
when  melted. 

CMN.^Obtaltting  metalllo  copper  oi% 
from  the  ores  of  that  metal  by  effectually 
aeparating  the  sulphur  by  roastiog  as  da- 
scribed  in  process  No  1,  and  by  roasting 
and  washing,  and  subsequently  roasting,  aa 
described  In  prooess  No^  2 ;  and  when  the  oito 
is  poor  obtaining  a  regulus  without  the  fite 
of  an  Iron  or  alkali,  and  hi  separating  the  iron 
from  the  mixed  otldea  b^  the  employment  of 
iiliceoui  and  carbonaceMs  matters  as  de- 
scribed. 

RoBBut  JoBaow,  Holly  Fril  Woriti, 
near  Dudley,  Btaflbrd^  enghieer*  JPbr  <m- 
proffetMnU  m  the  nuan^aeiwre  of  §itf09i. 
Patent  dated  December  28, 1848. 
These  ipiproveiiients  relate,  1st.  To  sC^CfAl 
modes  of  arranging  polished  metal  eurihoea 
with  Open  stoVes  for  the  purpose  of  radiat- 
ing the  heat  into  the  apartments,  and  per- 
mitting  easy  access  to  the  chimneyt  and 
free  psssage  for  the  amoke.  ind.  to  a 
method  of  combhiing  two  or  mora  grataa 
In  one  stove.  3rd.  To  muehinery  for  stamp- 
ing or  punchina  the  reflectors  out  of  sheet 
metal.  And,  4th.  To  machinery  for  grinding 
and  polishing  then.  The  description  Is 
illustrated  by  68  figttrea  of  reflireiice,  ifid 
would  not  be  intelligible  Without  them.  The 
elalms  embrace  the  different  oombinalkma 
and  modes  of  consthletion  shown  In  tfee 
drawinga. 

Hbnut  PnAWOiii  Ohelaea,  MiddleaeK, 
engineer.  .Fbr  impretfeminii  <n  Mrtpliif  anif 
^mitinp  W0Od»    Patent  dated  Jan.  4th,  1849. 

The  present  hitentlon  eoasists  In  con- 
structing tawe  with  the  ordinary  teeth  and 
cutters,  or  '*flem  teeth"  alternately  in 
regular  iuoceaaton.  The  cuttere  are  not 
under  cnl»  and  incline  oft  either  side  alter- 
nately, while  the  teeth  remafai  perfectly 
straight.  It  is  prooosed  to  employ  a  file  iet 
Into  a  block,  some  dght  or  teu  Inches  long,  at 
a  depth  equal  to  the  nr«||ectlon  of  the  cutters, 
and  which  la  worked  to  and  tn,  Tbe  iawa, 
instead  of  working  vertically,  are  to  d*  io 
at  an  angle  of  63^,  and  in  cutting  thfai  pleees 
of  wood  the  log  is  moved  to  the  inlMaid 
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•aw,  oyer  a  table  wluoH  contuns  a  groove, 
with  inclined  edges,  through  which  the  thin 
pieces  of  wood,  when  cut  off,  fall  through, 
out  of  the  way.  To  avoid  irregularities  in 
sawing  a  log  with  uneven  sides  into  planks, 
straight  and  even  pieces  of  wood  are  fast- 
ened to  them,  and  rest  against  guide  plates, 
so  as  to  cause  the  log  to  enter  the  frame 
trulj,  and  therein  to  maintain  an  even 
course.  Lastly,  the  sawgate  frames  are  to 
be  supported  upon  springs  sufficiently 
strong  to  lift  them  up. 

No  claims  made. 

William  Gilmour  Wilson,  Port  Dun- 
das,  Glasgow,  engineer.  For  improvemettU 
im  the  formation  of  numldt  and  eor«$  qf 
mouldtfor  catting  iron  and  other  mbitaneet. 
Patent  dated  December  30,  1848. 

Ciainu, — 1.  A  mode  of  constructing  and 
working  metal  patterns. 

2.  The  mode  of  manufacturing  moulds 
by  cutting  them  at  parts  to  get  at  the  inter- 
nal patterns. 

3.  A  mode  of  constructing  moulds  for 
cylinders  and  other'castings,  when  the  pat- 
tern is  of  a  conical  or  taper  form  preceding 
a  form  with  parallel  sides,  by  forcing  it 
through  the  sand ;  also  a  method  of  forcing 
or  moving  the  patterns  by  hydraulic  pres- 


4.  Making  the  patterns  of  flexible  mate- 
rials. 

5.  Making  the  core-bars  with  joints  or 
hinges,  so  that  when  drawn  inwards  towards 
the  centre  of  the  core-bars,  they  may  col- 
lapse. 

6.  Making  the  core-bars  in  such  manner 
that  on  the  withdrawal  of  wedges  from  the 
internal  and  external  parts,  they  shall  col- 
lapse. 

7.  Making  tLe  cores  with  a  spiral  twist, 
and  making  the  cores  by  remaining  vertically 
between  core-boxes  and  cere-bars. 

William  Thomas,  Cheapside,  London. 
For  in^nrovementM  in  the  manufaetwre  of 
windoW'hUnde.  Patent  dated  January  4, 
1849. 

Mr.  Thomas's  improvements  in  window- 
blinds  are  as  follows : — 

1.  He  proposes  to  manufacture  the  lad- 
der-like webbing  all  in  one  operation,  by 
weaving  the  longitudinal  pieces  in  a  loom 
•nitable  for  weaving  two  pieces  of  cloth, 
and  pladng  at  their  selvages  a  sufficient 
number  of  warp  threads,  which  he  inter- 
weaves at  oertahi  intervals  with  the  longitu- 
dinal pieces,  so  as  to  form  the  cross  or 
connecting  pieces  at  suitable  distances  apart. 

2.  To  inanu£scture  blinds  of  any  reticu- 
lated fabric,  and  to  fill  up  the  interstices 
with  any  suitable  varnish,  in  order  to  pre- 
vent the  injorioui  effects  of  moisture  upon 


^-  8.  To  manvfaoture  short  win&w-blinds 


of  a  reticulated  fabric,  in  imitation  of  those 
'  at  piresent  in  use  by  printing  or  stencilling 
the  necessary  designs  upon  them  in  oil  or 
water  colour. 

4.  To  manufacture  window  roller-blinds 
in  the  same  way. 

No  claims  are  made. 

Datid  Yoolow  Stbwart,  Montrose, 
ironfounder.  For  trnprowmente  in  the 
wumufketure  ofmoulde  and  coreefor  eaeting 
iron  and  other  eubstances.  Patent  dated 
January  4th,  1849. 

The  mould  box  is  composed  of  four 
parts,  placed  one  above  the  other,  and  ia 
mounted  on  wheels,  to  run  on  a  tramway- 
over  a  pit,  in  which  iaa  vertical  screw  rod, 
which  gear  into  a  female  screw,  cast  in  the 
centre  of  a  horizontal  plate.  The  screw  rod 
carries  a  toothed  wheel  underneath  the 
horizontal  plate,  and  is  driven  by  a  pinion 
keyed  upon  a  second  vertical  rod,  also  placed 
in  the  pit,  from  any  suitable  prime  mover, 
so  that  the  revolution  of  the  screw  rod 
causes  the  horizontal  plate  to  travel  up  and 
down.  On  thb  plate  are  supported  six,  or 
any  other  number  of  rods,  which  each  carrj 
at  top  a  patterns.  The  bottom  of  the  mould 
box  is  furnished  with  a  like  number  of 
holes,  of  sufficient  size  to  fit  closely  round 
the  pattern.  The  lower  part  of  the  mould 
box  is  filled  with  sand,  rammed  down,  and 
the  patterns  caused  to  move  progressively 
through  it.  The  remaining  portions  are 
treat^  in  like  manner,  except  the  lasfev 
which  is  filled  with  loam.  The  patterns 
are  prevented  from  diveiging  in  their  up- 
ward movement  from  the  perpendicular  by- 
means  of  a  hoop  slipped  over  their  necks. 
When  the  patterns  have  arrived  at  the  end 
of  their  course,  they  are  removed,  and  cores 
substituted  upon  the  rods  in  their  places, 
which  are  lowered  into  position  by  the 
revolution  of  the  screw  rod  and  consetjuent 
descent  of  the  horizontal  plate.  «  The 
melted  metal  is  then  run  in. 

The  cores  are  moulded  in  some  vegetable 
material,  mixed  with  clay,  upon  fluted  rods, 
and  then  forced  through  sand  moulds,  of 
less  internal  diameters  than  the  external 
diameters  of  the  cores,  in  order  that  thttr 
surfaces  may  be  coated  with  sand.  To  avoid 
the  necessity  of  lifting  the  moulds  when 
they  are  to  be  dried,  it  is  proposed  to 
manufacture  them  on  trucks,  and  to  place 
tramways  in  the  stoves,  so  that  they  may 
be  wheeled  into  them.  To  withdraw  the 
cores  from  large  castings,  Mr.  Stewart  em- 
ploys hydraulic  presses. 

Claimt, — 1 .  The  mode  of  forming  several 
moulds  at  the  same  time,  or  one  mould,  by 
the  use  of  patterns,  to  make  move  pro- 
gressively through  the  monld  box. 

2.  The  mode  of  mannihctaring  and  dry- 
ing the  moulds. 
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3.  Hie  mode  of  mannfactaring  the  ooree, 
and  of  withdrawiog  the  eore  bars. 

RoBSRT  MuNN,  Stack-head  Mill,  Roch- 
dale, Lancaahire,  cotton  spinner.  For  eer^ 
iai»  iagfrovement*  in  looms  and  apparatui 
eonneeied  with  loonu  for  weaving  variono 
deoeriptiona  <if  texHk  fabrics.  Patent  dated 
January  4, 1849. 

This  inTention  consists  in  the  application 
of  one  or  more  transTcrse  horizontal  roUers, 
coated  on  their  peripheries  with  groand 
glass,  emery,  sand,  bristles,  or  whalebone, 
&e.,  to  the  surfaces  of  cloth,  in  order  to 
firee  them  from  '<leaf/'  **  sheU,"  or  other 
impurities.  Or,  the  peripheries  of  the  rol- 
lers may  be  of  some  smooth  metallic  sub- 
stance, heated  by  any  suitable  means.  The 
roller  or  rollers  are  monnted  in  suitable 
bearings  in  the  frameworlc  of  the  loom,  and 
driren  from  the  tappet  wheel  by  the  action 
of  a  vibrating  beam  and  catch,  and  through 
the  interrention  of  endless  bands.  Where 
several  rollers  are  employed.  It  is  proposed 
that  their  peripheries  should  be  coated  with 
different  substances  of  varying  fineness. 

daims, — 1.  The  application  of  a  trans- 
▼ene  roller  to  the  surface  of  a  fsbric,  coated 
on  its  periphery  with  ground  glass,  emery, 
&c,  to  free  it  from  impurities*  such  roller 
working  independently  of  the  ordinary  taking 
up  movement. 

2.  The  application  of  a  series  of  rollers, 
'        coated  on  their  peripheries,  as  before  de- 

•cribed. 

3.  The  application  of  two  or  more  rollers, 
coated  on  their  peripheries  with  bristlesi 
whalebone,  &c. 

4.  Hie  application  of  two  or  more  rollers, 
eoated  on  their  peripheries  with  substances 
of  different  degrees  of  coarseness. 

5.  The  application  of  polished  metal  rol- 
lers, heated  by  any  suitable  means. 


IN  THE  QUEEN'S  BENCH. 
2nd  July,  1849. 
BtfOTO  Mr,  Justice  Wighiman  and  a 
Special  Jury, 
TBB  aucBN  versus  cutler  and  othbbs. 
This  was  a  tetre  facias  brought  to  repeal 
letters  patent  granted  to  Job  Cutler  on  the 
6th  day  of  November,  1841,  for  an  inven- 
tion intituled,  "  Improvements  in  the  Con- 
struction of  the  Tubular  Flues  of  Steam 
Boilers."  ■   And  it  appeared  from  the  open- 
ing statement  of  counsel,  that  several  grounds 
were  alleged  for  the  repeal  of  the  patent, 
anumgst  others,  that  the  invention,  or  some 
part  of  it,  was  not  a  manufacture  within  the 
i;  of  the  exception  in  hvonr  of  patents 


contained  in  the  statute  made  for  suppress- 
ing monopolies,  and,  therefore,  that  the 
patent  was  void,  as  being  contrary  to  the 
provisions  of  that  statute.' 

The  case  had  been  previously  tried  (1st 
Dec,  1847)  before  Lord  Denman;  when 
his  Lordship  was  of  opinion  that  if  any  part 
of  the  invention  was  practioable,  it  was  not 
material  whether  the  other  parts  of  the 
invention  claimed  in  the  specification  were 
so  or  not;  but  his  Lordship  ruled  tiiat 
neither  the  third  nor  the  fourth  part  of  the 
invention  could  be  made  the  subject  of  a 
grant  by  patent. 

The  Jury  at  that  trial  returned  a  verdict 
for  the  defendants  generally  upon  all  the 
points  of  the  case ;  thus,  in  effect,  overruling 
the  opinion  of  the  judge  as  to  the  third  and 
fourth  parts  of  the  invention;  and  upon 
application  to  the  Court  of  Queen's  Bench, 
the  verdict  was  set  aside,  the  court  being  of 
opinion  that  it  was  not  sufficient  for  the 
defendants  to  show  merely  that  one  part  of 
the  Invention  was  practicable ;  and  the  case, 
oonsequently,  now  came  on  for  a  second 
trial. 

Mr.  Hindmarsh  opened  the  pleadings, 
and  the  Attorney-General  stated  the  case  on 
the  part  of  the  prosecution,  detailing  the 
facts  which  we  have  mentioned. 

His  lordship  having  intimated  that  it  was 
his  intention  to  follow  the  same  course  as 
Lord  Denman  with  respect  to  the  3rd  and 
4th  parts  of  this  invention  (which,  as  claimed 
in  the  specification,  are  merely  new  applica- 
tions of  tubes  which  have  been  made  or  pre- 
pared according  to  the  well-known  processes, 
viz,,  the  use  or  application  of  those  tubes  in 
the  ordinary  manner  to  form  tubular  flues), 
it  was  after  some  discussion  amongst  the 
counsel,  agreed  that  a  verdict  should  be 
taken  for  the  Crown ;  that  the  3rd  and  4th 
parts  of  the  inveution  are  not  subjects  for  a 
patent ;  the  verdict,  by  consent,  passing  for 
the  defendants  upon  the  other  parts  of  the 
case  unless  the  Court  should  determine  the 
questions  respecting  the  3rd  and  4th  parts 
of  the  invention  in  favour  of  the  defendants, 
in  which  case  all  the  questions  in  the  cause 
must  be  again  submitted  to  a  jury  at  a  fresh 
trial. 
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The  effect  of  thU  wiU  be,  that  if  the  Court 
shall  determine  that  the  3rd  aod  4th  parts 
of  the  invention  are  not  subjects  for  a  pa- 
tent, judgment  wi^  be  given  to  repeal  the 
patent.  , 

The  Attomej-General,  Mr,  M.  D,  Hill, 
and  Mr.  Hindmarsh  were  counsel  for  the 
proseeution;  and  Mr.  Seijeant  Talfourd, 
Mr.  Whitehurst,  Mr.  Henderson »  and  Mr. 
Webster  for  the  defendants. ' 

qoebn's  bbnch. 

fi^ore  Lord  Demmm—JtifM  28,  1849. 
The  Queem  ▼.  Sievier, 

This  was  a  Metre  faeiae  brought  to  repeal 
a  patent  grant  to  the  defendant  on  the  12th 
day  of  July,  1847,  for  his  invention,  inti- 
tuled, "  An  improved  material  or  materials 
for  purifying  or  decolorizing  bodies,  and 
which  material  or  materials  may  also  be 
employed  as  manure  and  pigments^  and  for 
other  like  purposes,"  A  few  days  before 
die  time  appointed  for  tiie  trial  of  the  cause 
the  defendant  obtained  leave  to  disclaim  the 
latter  part  of  the  title,  vis.,  the  words  we 
have  printed  in  italics. 

The  prosecutor  having  by  his  writ  of 
scire  facias  taken  exception  to  the  title  of 
the  invention,  it  became  necessary  for  the 
defendant  to  plead  such  a  plea  as  would 
enable  him  to  set  up  the  disdaimer  as  an 
answer  to  that  part  of  the  prosecutor's 
ease.  The  cause  being  now  called  on,  the 
Attorney-General  appeared  for  the  prosecu- 
tor, but  Mr.  Hindmarsh  handed  in  the 
new  plea  (which  is  technically  termed  a 
plea  puis  darreign  continmance),  verified  by 
the  defendant's  affidavit,  and  the  further 
proceeding  in  the  cause  was  consequently 
postponed  to  a  future  day. 


KBOBNT  AMBRICAN  PATSNT8. 

[Selected  from  the  Franklin  Journal  for  Mav, 
1849.] 

For  an  Improvement  in  Painting  on 
Translucent  Surfaces.  J.  B,  HaU, 

The  patentee  says, — '*  The  nature  of  my 
invention  consitts  in  preparing  plates  of 
glass  with  a  translucent  coating,  which  will 
receive  and  retain  dry  colours,  and  also 
admit  of  the  application  of  colours  ground 
in  oil,  Without  spreading,  while  at  the  same 
time  serving  as  a  disperser  of  light ;  and  in 


placing  in  the  rear  of  the  picture,  e;i^eeiited 
upon  the  plate  of  glass  thos  prepare4,  s^ 
brilliant  roflecting  surface,  which,  acting  in  ^ 
oonnection  with  the  translucent  poating  apoB ' 
the  glass,  will  give  to  tl^  picture  a  nighly 
luminous  appearance." 

For  an  Improybment  iv  Smiths'  6is]u- 
LOWS.    Morgan  Loomis, 

The  patentee  says, — "  The  nature  of  asy 
invention  consists  in  providing  the  upper 
part  of  the  bellows,  or  wind  chest,  with  two 
perpeiidicnlar  bellows  or  self- filling  reser- 
voirs, one  on  each  side  of  the  ffaid  wind 
chest,  and  forming  the  sides  of  the  same^ 
the  outside  plank  or  part  being  attached  tQ 
the  end  of  a  leather  strap  passmg  over  put- 
ties immediately  above  the  wind  chest,  and 
secured  at  its  opposite  end  to  a  vertical 
standard  connected  to  a  weight  fastened  %o 
the  top  of  the  wind  chest,  in  such  a  ipanner 
that  the  pressure  pf  the  wind  from  thelo^ar 
bellows  will  fill  the  wiod  chest,  and  raue 
the  weight  and  slacken  the  straps,  ai^d  allow 
the  outftide  or  moveable  part  of  the  upright 
bellows  to  open  outward  by  their  own  gra- 
vity, causing  said  bellows  to  become  filled 
vrith  air ;  and  when  the  pressure  of  wind 
firom  the  bottom  bellows  is  stopped,  the 
weight  in  its  descent  closes  the  outer  valves 
of  the  self-filling  reservoirs,  and  presses  tha 
wind  out  of  the  same  into  the  wind  cheat, 
and  forces  it  tJirough  four  or  more  wind  or 
faucet-pipes  arrai^ed  on  each  side,  and 
communicating  with  the  fires  to  be  operated 
upon ; — each  of  the  before-mentioned  reser- 
voirs  or  bellows,  being  provided  with  suit- 
able swinging  valves  for  regulating  the 
ingress  and  egress  of  the  wind. 
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Thomas  Greeawood.  of  Goodmin's-fields,  Lon- 
don, sugar-refiner,  and  Frederick  Parker,  of  New 
GraveMane,  Shadwell,  animal  charcoal  manufac- 
turer, for  improvements  in  filtering  syrups  and 
other  liquors.    July  4 ;  six  months. 

John  Robinson,  of  Patterson  -  street,  Stepney, 
engineer,  for  improvements  In  machinery  for  mov- 
ing and  raising  weights.    July  4 ;  six  months. 

John  Grantham,  of  Liverpool,  engineer,  for  im- 
provements in  sheathing  ships  and  vessels.  July 
4;  six  months. 

Josiah  Bowden,  of  Liskeard,  linen-dxaper,  and 
William  Longmaid,  of  Beanmont-square,  Middle- 
sex, gentleman,  for  certain  improvements  in  the 
manufacture  of  soap.    July  4;  six  months. 

Sir  Francis  Charles  Knowles,  of  Lovell,  Berks, 
Bart.,  for  improvements  in  the  manuHsetuiie  of 
iron  and  steel.    July  4 ;  six  months. 

Richard  Archibald  Brooman,  of  168,  Fleet-street, 
for  improvementa  in  steam  generators.  (Being  a 
communication.)    July  4;  six  months. 

James  Mulbery,  of  Parkersburgb,  United  States, 
America,  machinist,  for  certain  improvements  in 
the  slide-valves  of  steam  engines.  July  4;  six 
months. 

William  Henry  Wilding,  New-road,  Middlesex, 
gentieman,  for  certain  impTOvementa  in  eaginet, 
and  in  obtaining  and  applying  motive  power.  July 
4;  six  months. 

B^^tert  William  Thoiapsoa,  of  McstSsi-s  naas, 


MiddltMx,  cMl  •nginew.  §m  cvrtaia  improve-  John  Browne,  of  Great  Portland-itreeti  Fort- 
menu  la  writing  and  dnwfng  inetrumenta.  July  land-place,  Esq.,  for  improvements  in  apparatus  to 
4t  lU  montiM.  assist  GombusUoii  in  stoves  or  grates.  *  July  4 ;  six 

WflHw  Bash,  of  Graat  Tower^treet,  Iioo4dih  aonths. 

-'-^  engineer,  for  improvements  in  lamps  and  in  Henry  Bailey,  of  Wolverhampton,  Staffi)r4,  cha^ 

(Being  a  commaaicatiott.)    July  4 ;  aix  mist,  for  certain  improvements  In  the  construction 

of  articles  of  wearing  appwel,  which  improvements 

Joha  Combe,  oC  Leeds,  Yoxk,  civil  engineer,  tat  are  also  applicable  to  Csstenings  fi»r  the  same, 

improvements  in  machinery  for  heckling,  c&rding,  July  4;  six  months. 

winding,  dreesing,  and  weaving  Has,  cotton,  silk,  Robert   Weare,  of  Argylo-street,   BIrkoidLead, 

aad  other  flbrous  subelanoas.   July  4 :  sis  monlbs.  clock  and  watch  maker,  and  William  Peter  Plggott, 

WHliam  Henry  Brown,  of  Ward's  Eq^  Whf«l,  f.  of  WardfObt-piace,  Poftocf'  Govmmu,  nathemati- 

Wadaley,  £cele«field,  York,  steel  roller,  for  an  im-  c^l  instrument  maker,  fbr  certain  improvemants 

provoment  in  rolls  for  rolling  flat  and  halt- round  {n  electric  batteries  and  In  the  production  of  light ; 

file  and  other  iwB  and  steel.    July  4 1  sU  months.  also  a  mode  of 'transmitting  or  conimunicatLng 

Pierre  Augustin  Chauifburier,  of  Regent's  Quad-  intelUgunce  for  the  better  protection  of  life  and 

rant,   mfilisnf.   for  improvomeats  in  easton.  prouecty;  part  of  which  imp/ovemfftts  areappli- 


XBelAg  A  oommuaicaCfMi.)   July  4;  six  months.  cable  to  otner  like  purposes.    July  4 ;  six  months. 

^Lttrr  OF  IfttSH   PATENTS   FROM   20tB  OF  MAT,    TO  THE  20tH   OF  JUNK,    1849. 

Eljiiab  Blsck,  of  Ozchacd  stmet,  Renfrew.  North  for  an  improved  oomposition  of  matter,  which  is 

Britain,  gum  manufacturer  for  improvement  or  im-  aoplicable  as  a  substitute  for  oil,  in  the  iubrlcation 

provements  In  the  preparation  of  materials  to  be  or  machinery,  and  for  other  purposes.     (Being  a 

used  in  the  manufacture  of  textile  fUuics.    May  communication.)    June  S ;  sia  months. 

M ',  six  months.  Jo«eph  Deeley,  of  Newport,  Monmouth,  engineer 

John  Bethail,  of  ParUamont-etreat, Westminster,  and  iron  founder,  for  improvements  in  ovens  and 

for  eariain  improvenienis  in  presorving  animsl  and  fjirnacea.    June  1 3;  six  months, 

vegetable  substances,  and  also  stones,  bricks,  and  Robert  Brett  Schenck,  late  of  New  York,  Ame- 

artides  made  of  clay  and  chalk,  and  plaiater  from  rica,  at  present  of  Belfast,  IreUnd,  nutnufacturer, 

deesy.    June  1 ;  six  moutlw.  tor  a  marhlne  ibr  buffing  and  scutching  flax,  hemp, 

h  Irrsnder  Mnntottrtek,  of  Manchester,  merchant,  aud  other  Abious  substances.  June  18 ;  six  months. 


imSLT  list  of  DKSiONS   FOA  ARTCCLBft  QF   UTILITY   JUIOiaTBaJIO. 
Date  Of    No.  In 
Regiatfa- the  Ro- 

tioo.     gisteff.         Propiietofo^  Names.  Addresses  Subjects  of  Design. 

Jnno  tt      1986     Goorge  Smith  ft  John 

Kemp.M «.  Birmingham ^  Button. 

M      m9     Gottvie  Smith  ft  John 

Kemp.....*...............  BirmtnghamM....M. .•  Button. 

S9      1940      John  Vickery  Bcough- 

ton  ft  Co. aiff  Works,  near  Wafcafield......  f^-mooiding  forceps.' 

30      1941      Edward  Brooks  ft  Son,  Birmingham.....i.........M..........  Wator-tight  nipple  and  par- 

ouiaionroap. 

Jo^    fl      1943      Qooige  Koith  Prinoe's-stroot,  Loloast«r.sq ......  Machine  for  dividing  ioe,  salt, 

ftc. 

4      1943      Dr.  Eliia Sudbury-park,  Petenham.. ..Gmduated  glfss  doaUe  sye- 

rlent  fountain. 


aiibnti9(nneiit!(. 


AB  FpUdbes  Free  of  Btanip  Duly. 

PROVESfilONAL  UPE  ASSURANCE  COMPANY.-^Gapltal,  <360,000,  with  upwacds  of     9  Share- 
heidsee.    Imsorpoiated  by  Act  of  Parliament. 
In  addition  to  the  above,  the  foUowing  advantages  mn  offered  to  the  assured. 
ADpolldea  once  Issued,  are  afterwards  indisputable,  aa  appears  on  the  laoe  of  the  poUcies. 
Bates  ot  premium  extremely  moderate. 

No  eq^tra  ohaigo  for  going  to  or  f^om  or  residing  at  <in  time  of  peace)  Canada,  Nova  Scotia,  New 
IvnMwlek,  Auatmlaaia,  Bermuda,  Madeira,  Cape  of  Good  Hope,  and  Prince  Edward's  Island. 
A  liberal  commission  allowed  to  Agents, 
prpspectusas  with  Tables  and  fuUasc  information  may  be  had  at  the  Company's  offices. 

Age    20 iBl  10    9  I  Age    40....-£2  IS    tf 

„      30 iSl  19    6  I      „      60. £3  It*    6 

Applications  for  country  agencies  requested. 
EDWARD  BAYLIS,  Resident  Manager  and  Actuary. 

Olhces,  76,  Cheapside,  London.  

This  day  is  published  in  8vo.,  Price  6s.  cloth, 

A  Treftttse  on  Copyright  in  Desisn,  in  Art^  and  Mannftetoret; 

tlTiTii  an  Appendix  conUining  the  Statutes  now  in  force,  and  the  Official  Directions  for  Registering 
Vf     posigos.    By  T.  TURNER,  of  the  Middle  Temple. 

:  p.  Blsworth,  19,  Chancery-lane. 
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To  Inventors  and  Patentees. 

UB88RS.  ROBERTSON  ft  CO., 

PATXVT  iOLICITOKS, 

166,  Fleet-9lruf,    London;  and  99b,  New-ttrett, 

Birmingham. 
(Of  which   Arm  Mr.  J.  C.  ROBERTSON,   the 
Edxtok  of  the  Mschahxci'  Maoazihb  from  Its 
commencement  in  1828,  is  principal    partner,) 
undertake 

The  proenratlon  of  Patents 
For  England,  Scotland,  Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busi- 
ness relating  to  FATxaxs. 

Speclfleatlons  Drawn  or  Revised. 

DISCLAIMSaS,  AKD  MSMOaANDUMB   OF 
ALTSaATIOK    PRBPARKD    AND    BNEOLLSD. 

OsToats  Entered  and  oppositions 
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M&  ISbewm'fl  iospnyvBUMniUi  are  cu*- 
ealated,^  bj  the  extraardinArjcadrantageg 
which  they  offer^  tQ.  Qomoivid  g^oml 
attention ;  and  if  these  adhrantages  are 
realized  to  bvtiialf  the  extent  anticipated 
bj  the  imemor,  they  will  mark  an  era 
io  fre- history  of  fha  steam  engine.  Thej 
embrace  two  main  otgeots  i^-Jirtif  ham 
to  get  the  greatest  ponible  effect  from  a 
giiren  quantity  of  steam  within  a  giTeOr 
time;  seeamd^  how  Io  get  back  that 
steam  ■rccondengedy  reheated,  and  re- 
eyaporat^— withont  waste,  or  at  leaaji 
with  aJl  such  waste  nmrnKHgt^ommmHt^ 
compensated-  for.  AnJ  ms^ffmn^  immm 
problems  to  be  solved  saQgassfully,  or 
even  with  only  very  partial  success,  we 
should  be  enabled  to  do  by  9ftmm  power, 
much  that  we  have  never  llosn  able  to 
accomplish  h^  means  of  Hi  before>-in 
ocean  navigation  ancP  screur  propulsion 
especially— «nd  toobtain  in  sBcases  from 
it  vur  better  service,  at  qqucKHnib  expense. 

Firit  Branch., 

Mr.  TThrin-  observes  th^ti  "  in  the 
ordinary  condensing  or  Um- pressure 
steam  engine,  the  motion  q/K  the  piston 
is  produced!  sMies  by  steam,  off  low  pres- 
sure (say  from  five  tBitien.Uiii.|er  square 
inch),  or  by  means  q£  i6tm  ysniiiuia  oC 
the  atmosphere  alone^  aatinyaii  one  side 
of  the  piston  against  a  vmcuwn*  4)C  mow 
or  Itas  comi^eteness,  produced  cm  lltai> 
other  by  the  condensation  of  attswn;.  iwil 
that  several  attempts  hMFe-baoi*  vvdb'tiii 
increase  the  eflEbmu^of  sooh.  eng^iapi 
by  increasing^  the  pressure  of  lit»sl|Hiiai 
(say  to  15  lbs.  and^upward8),^hnt  without 
die  proportional  advantage  anticipated — 
That  in.die-ordtnav3^  non-condfensing  o» 
hijgh-piessure  engint,  the  motion  of  the 
piston  is  prodboedsoldy  by  tho  pressure 
of  steam ;  that  i»  to  say,  by«an  inflow  uSi 
steam  of  high  pressure  on  one  sidoi  olf 
the  piston  acting  against  ani  outflow  oiP 
used  steam  of  leas  and  comtantii*  dimtt- 
nishing  pressure  on  the  other  aide,  ihi 
which  case,  the  force  exerted  on  thee 
inflow  side  is,  of  necessity,  psoportionali 
to  the  velocity  «ui  completflnesa>  with* 
whicli  the  clearance  ot  tne^eam  itam 
the  other  or  exhausMdhi^aAbotedf-Aaui^ 
that  both  sorts  of  engnw*llil*  shoi^  o^ 


devetopuig  the  fhll  motive  force  due  to 
the  quantities,  of  steam  eensiMned  bf 
them  E^pecdvisly,  <iinng  t»  the  slowness 
or  imperfection  of  the  methods  employed 
to  get  rid  of  the  air  or  steam  on  the 
eiMij^t  sides  of  the  pistiNi;'^ 

HavlNlE  cleared  the,  ^  by  tbai^ob- 
mi  m9mm  i'  the  tiqdk  of  wftSA  no 
mo&gtm  «»n  be  ft4E*^4%.  irr«4n 
«oce«||1ftv  to  dei«riketftfr  sefpt  of 
Vs  fi«giliprovemen%> 

«  Nm^  iM^tt  of  flay ftnprovevents 
hi  stetBUiiigmes  consists  cik  method  or 
Sf8tei%atliketetteslwuice  or  ex- 
l»usliiin^  wJeselly^  aMMfliled  to  com- 
bine i|i  one  engine  ifes  aAvantagfes  peca- 
li|a>  td  both  the  cendeaaing  mi  non- 
cendensing,  or  low  premure  mi  high 
p^ess^re  engines,  ^nd  ti  obtiiini  from 
^ven  quantities  of  alieai»  uselnniy^ap 
ttnes,^a  greater  amoont  cf  woA  or  duty 
t|an  I  believe  hasi  been  smt  IMMre 
obtainpd  from  like  (Mnlftie*  hit  tike  like 
t|ne8;,and  this  ^mmi  iMw  aid  ollftc 
ordinary  air- pump.*** 

Th#  details  of  thot  mettndl  er  uystsin 
tl|en  fbliow : 

"  Figs.  1  to  10,  both^iticiMnii  show  t&e 
nmnn^  in  which  thili^  impossiadi  mode:  of 
ciaraace  or  exhausthm  i»  oppBwfi  to  an 
engine  suiuble  for  lemmotiv^  pmi|xneaL 
.  {1^.  1  is  a  vertical  sM^ibib  oi  w  cylin- 
dlnamTpibton,  andtfteir  Immediate  ap- 
MiAnqiLtrimn  on  the  Unns  a,  b,  a  of  Ig. 
% vmil»»  »  cnMi>  section  on  the  line 
£«,  Vl9k.3^A  *♦  «»  7,  and.&  an  plana 
oi  the;  pialttttf  an  the  lines  nqiecUvely 
vnrkedl  /^  fdi^kHmti^optmd 
qfv.  Bgi.  wia^a  seedtonali  sifawation  of  a 
locomotive  carriage,  witbaipair  of  sooh 
eitgin^  fitted  to  it ;  and  %.  10,  a  phn 
oil  thai  line  <<  of  fig.  91 

'<  A,  is  the  cvtindeE,  whliAi  in  finger  ni 
ptopontion  to  the  stroke  thaoi  usual,  and 
i^Bteadldlbtring  entire  in  tile*  sides  fhntt 
mi)  to  ttottanii.as  usuaU.in  made  fiitikfln 
oneaing^,  B^,  at  the  mtddie,  all*  round, 
with  the  ewwptiim  of  four  connecting^, 
pifeces  on  nihi^  vv  (see  fin  2 ;Lf  C,.ia  the 
piston,,  the  oonstruotive  entails  of  which 
are  clearly  shown  in  the  sectional  plana 
00  it  giVeUi  in:  figfc  3,  4„d,  6,  7,  and  8. 
Biia.  inada-  off  sooh*  a  djapttt.  in*  proportion 
tO'tHe  lengllt  ofi  the  oylbdlni  that  when 
ttle  piston-  haa  readied*  the^  end  of  ita 
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Stroke  in  either  direction,  the  top  or 
under  part  of  it  (ts  the  case  may  be) 
shall  jaft  have  passed  clear  of  the 
middle  opening,  B,  so  as  to  allow  the 
steam  which  was  nreviouslT  behind  the 

?'ston  to  escape  tnroogh  that  opening. 
6  enable  the  steam  to  pass  on  all  at 
once,  and  In  one  mass  (as  it  were),  and 
widioot  the  least  delay  or  obitroetion, 


the  piston  is  rounded  off  at  the  top  and 
bottom  edges  (as  shown)  so  that  the 
instant  the  part  of  the  piston,  which  is 
squared  or  flash  with  the  sides  of  the 
eylinder,  passes  the  top  or  bottom  edge 
01  the  opening,  B  (as  tne  ease  may  be), 
t]ie  efltire  opening  is  thrown  open  to  die 
■team.  D,  is  a  jacket  or  casing  which 
sftrrou&ds  fke  middle  opening,  B,  of  the 


Flg.S. 


cylinder,  attd  terminates  in  a  TalTd-box, 
£,  at  one  side,  which  is  kept  closed 
agriiift  the  atmosphere  br  a  sprlng^talk 
WTe,  £a,  bnt  yields  reaoily  to  any  pres- 
sure exceeding  the  weight  of  the  talve* 
FnxA  this  jacket  or  casing  the  steam, 
which  rushes  into  it  through  the  open- 
ing, B,  may  be  either  allowed  to  pass 
into  the  open  air  or  conducted  into  the 
dkimne^  of  the  locomotive,  to  act  as  a 
blast  F  F^,  are  two  ports,  one  at  the 
too  and  the  other  at  tne  bottom  of  the 
cylinder,  which  serve  alternately  as  in- 
flow and  outflow  passages  for  the  steam 


to' and  fh>m  the  eylinder,  hi  Ae  siote 
war  as  hi  ordinary  engines*  d,  ii  the 
exaauft-passage,  which  leads  ta  n  small 
condenser,  H,  (not  shown  ifl  flff.  1 ;)  K, 
li  a  slide-vaWe  box,  which  diflers  in  no 
respect  in  its  details  from  ordinary  slide* 
valve  boxes. 

**  The  operation  of  the  engine  is  n  foi- 
kws  :•— Let  as  suppose  the  parts  to  be  hi 
the  position  represented  in  flg.  1,  that  m 
to  say,  the  piston  at  the  bottom  of  thv 
eyUnder,  tlie  communication  just  above: 
to  open  between  the  upper  part  of  the 
cylinder,  A,  and  the  exnaust-passsge,  Q,  , 
c2 


2a. 
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trnd  the  atmosphere  shut  out  hy  the 
stalk-Talye,  Ea  {  steam  of  a  high  pres- 
sure, say  50  or  60  lbs.  per  square  inehi 
is  then  admitted  beneath  the  pbton, 
through  the  port,  F,  which  drives  up 
the  piston  against  such  vacuum  as  there 
mi^  be  on  the  other  side  to  the  upper 
end  of  the  cylinder.  As  the  under  side 
of  the  piston  passes  clear  of  the  middle 
opening,  B,  the  steam  which  was  beneath 
it  luahes  out  into  the  jacket  or  casing, 
D,  forces  up  the  stalk-Tslve  £a,  and 
escapes  into  the  atmosphere,  or  is  con- 
ducted to  the  chimney,  as  the  case  may 
be ;  whereby  the  under  part  of  the  cy- 
linder is  almost  entirely  cleared  of  steam 
preparatory  to  the  return  stroke.  Steam 
of  the  same  high-pressure  as  before,  is 
then  admitted  by  the  port,  F,  above  ue 
piftoD  (now  at  tne  top  of  the  cylinder) 
and  simnltaneonsly  dierewidi  a  commu- 
nication is  opened  between  the  under 
part  of  the  cylinder  and  the  exhaust 
pssaage,  G,  so  that  any  small  portion  of 
steam  which  may  have  been  left  in  the 
under  part  of  the  cylinder  mar  be  drawn 
off  to  the  condenser,  H,  and  then  con- 
densed, and  the  vacuum  rendered  as  per- 
fect as  it  practically  may  be.  And  so 
the  reciprocating  action  of  the  piston  is 
kept  up  as  long  as  steam  is  supplied  to 
the  ^under ;  the  clearance  of  the  cylin- 
der from  steam  on  the  exhaust  side  of 
the  piston  at  each  stroke  being  effected 
with  a  celerity  and  completeness  never, 
to  the  best  of  my  knowledge,  heretofore 
accomplished. 

"  The  proportions  which  the  areas  of 
the  steam  ports,  F  and  F',  and  the  mid« 
die  opening,  B,  should  bear  to  those  of 
the  cylinder  or  piston,  will  vary  with 
the  speed  at  which  it  is  desired  to  work 
the  piston.  I  find  in  practice  that  the 
IbUowiuff  proportions  answer  well  for 
high  velocities;  namely,  to  allow  for 
every  twenty  circular  inches  in  the  pis- 
ton, one  square  inch  for  the  steam  ports, 
and  three  square  inches  for  the  middle 
opening.  And  in  order  that  the  engine 
may  always  have  passed  the  centre,  and 
the  steam  have  made  its  escape  through 
the  opening,  B,  into  the  jacket  or  casing, 
D,  before  the  communication  is  opened 
between  the  exhaust  side  of  the  piston 
and  the  small  condenser,  H,  care  must 
be  taken  that  whatever  lap  is  given  to 
the  outside  of  the  slide  the  same  lap 
shall  be  given  on  the  inside,  together 
with  twice  the  lead  that  the  engine  is 


intended  to  have.  When  the  stroke  of 
the  piston  is  longer  than  usual,  I  would 
also  recommend  the  employment  of  a 
slide  with  a  middle  bridge  to  All  the 
ports. 

**  Where  there  are  two  engines  worked 
in  connection,  (as  in  the  locomotive  re- 
presented in  figs.  9  and  10),  and  it  is  de* 
sired  to  convey  the  bulk  of  the  used  steam 
into  the  chimney,  in  order  to  inerease 
the  draft,  the  two  valve-boxes,  EE,  in 
which  the  jackete  or  casings,  DD,  ter- 
minate, are  made  to  open  into  ione  eom« 
mon  discharge-pipe,  M,  which  is  carried 
upwards  into  the  throat  of  the  chimney. 
Tne  smaller  portion  of  the  steam  which 
passes  off  through  the  two  exhaust-pas« 
sages,  6G,  is  conveyed  by  a  common 
receivmg-pipe,  N  (see  fig.  10),  to  the 
condenser,  H,  which  is  kept  partly  filled 
with  cold  water  from  the  tender.  The 
heated  water  which  accumulates  in  the 
condenser  is  transferred  to  the  boiler  by 
the  pumps,  PP,  or  should  more  accumu- 
late there  than  is  needed  for  the  boiler, 
the  feed  pipes  are  coupled  together  above 
the  stop  clack,  and  the  surplus  conveyed 
back  to  the  tender. 

"  Should  it  be  deemed  advisable  to  in- 
crease the  temperature  of  the  water  in 
the  condenser  previous  to  its  being 
pumped  into  the  bdler,  this  uuj  be 
effected  by  screwing  down,  or  giving 
less  range  to  the  springs  <^  the  valve- 
boxes,  E£,  which  will  necessarily  cause 
a  larger  portion  of  steam  to  be  left  in 
the  cylinaer  on  the  exhaust  side  of  the 
puton  at  each  stroke.*' 

[The  Second  Branch  of  Mr.  Urwin's 
improvements  we  shall  give  in  our 
next.] 


THB  **  OASa  IN  BVAPORATION." 

Sir,— In  Number  1849,  p.  590,  of  your 
Magaxine,  I  observed  an  article  on  "  The 
Cage  of  Evaparatum^"  which  contains 
certain  fragments  of  a  private  communis 
cation  which  I  had  lately  occasion  to 
make  on  that  subject.  Your  Number  of 
the  week  following  contains  an  answer 
to  those  observations  by  "  F.  B.  O.,** 
wherein  he  accuses  me  of  higgling  as 
to  terms,  tfnd  in  the  meam  tiq^e  losing 
sight  of  the  principal  question.  A  short 
recapitulation  of  my  whole  communica- 
tion, however,  will  serve,  I  think,  to 
show  that  my  arguments  bore  directly 
upon  "F.B.O.'s^  original  proposition, 


so 
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•pd  that  only  to  telf-defsncQ  I  wm  ob* 
Ug«d  to  eotar  into  the  defioitioa  of  tenoib 
ftnd  al  tb«  wme  time  to  protevt  agunit 
A«  Teto  of  profeiaed  engioeera  who  wer« 
eTidentlj  not  familiar  with  the  phyiioiJ 
eonditloQ  of  ateam. 

The  original  propofition  waa  enentiallj 
ai  follows  (w-^  $t$am  ^iup^rm  pr$$m 
mfm  mid  cwrptpmdtng  Ump$TQlw$ 
miim  with  ite^m  0/  imfmvrpr$n¥n 
w4  immoHurt^  unU  th§  former  gm 
^fmit  A«al  lo  ih4  latUr^  and  ikfnby 
mtnom  th$  pn'/9nmme$  of  the  boHir 
whMprodM$$uf  Tq tbia I luiiwefed 
diatinoyij  in  the  iiefl[ati?e»  and  aup** 
portad  my  aaiertion  py  demonitvating 
thit  atigm  of  lupeHor  pnnaiirf ,  if  it  wore 
iUowfld  to  eiipand  to  ue  same  lerel  with 
atfom  of  anperior  denaity  (ea  would  be 
the  taie  in  mixing  them)  would  siniul- 
laiieouely  leee  ita  e]n)ee»  of  temperature 
ever  the  letter  t  ifi  pq  the  oontmry ,  ateam 
ef  ioMor  praaaure  were  oompraaaed, 
ila  tomneralure  would  riae  Jn  the  aaa« 
pvoportlen.  Thaao.  indeed,  are  but  oon- 
aequenoea  of  the  ganoral  Uw,  that  th« 
aum  of  the  lattot  and  aenaible  heat  of 
ateam  ia  the  aame  under  all  oireum** 


I  then  Mteffd  into  *'  F.  B.  0, V*  dif- 
fwoni  pointa  of  argument  aeparately,  and 
inding  thai  no  diatinction  waa  made 
between  aenaible  or  latent  heat,  eon- 
demug  or  eooliog  heat,  it  waa  impoa- 
aible  to  preeeed  with  my  refutation  with" 
out  dinning  the  diifarent  meaninff  of 
Aaae  terma,  although  I  readily  admit 
that  such  definitions  ere  better  adapted  to 
'•NomalSehoola/' 

In  anawer  to  tho  aueationa  whioh 
"  F.  B.  0."  puts  in  his  lateat  communi- 
eation,  I  do  say,  that  heat  does  radiate 
alike  in  all  direotiona  —  that  a  surface 
of  water  in  eontaot  with  heat  ia  auacep- 
tiUa  to  ita  influenaa.  ilthougfa  I  am  not 
pyeBared  to  admit  "  aa  auaeeptibte  aa  a 
auriim  of  metal  or  any  otbor  eolid"-* 
watoTf  unlike  iMtal,  being  both  e  yery 
bad  QonduetoT  and  a  b»a  ebaorber  of 
haat'*«-that  haot  applied  auperHciaUy 
wiUeauae  alow  ey«pQratloQ.-^And  finally, 
^  that  It  would,  properly  apeaking,  ma(e 
n«  diffwonoe  whenee  ihel  heat  ia  deriyed, " 
proyided  there  ia  any  really  doHved.  But 
^«F.  B.0**  eontiuuee«  ''whether  (torn 
e  fad*hot  plate  of  iron,  from  ateam  of 
greater  preasure  and  higher  temperature, 
Of  from  auperhoated  ateam  !*'  If  thia 
wera  granM  it  wuuld  indeed  not  he  dif'< 


fioult  to  arrive  at  a  whole  train  of  noynl 
ooneluaioos ;  but  unfortunately,  I  muat 
protest  that,  in  the  seeond  caae  no  ayaiU 
able  heat  is  deriyed  at  all,  for  the  folbw* 
ing  reason : — Heat  eannot  be  abstractod 
from  ateam  of  any  presaure  and  cor- 
responding temperature  without  conden- 
aatiou  taking  plaoe ;  in  order  to  austaiii 
the  auppoaed  eyaporation  from  the  aup- 
fiioe  of  water,  this  condensation  muet 
go  on  continually  (  or,  in  other  worda, 
one  and  ihe  aame  surface  of  water  In 
auppoaed  to  generate  and  ra»bsorb  ya» 
pour  from  its  aurrouoding  atmoapbeiw 
aimultaneoualy,  which  is  an  obyioua  ooor 
tradiotion.  The  c«ae  ia,  of  oourae,  ^uit^ 
different  if  ateam  of  auperior  denaity  iB 
allowed  to  pasa  through  pipes  above  the 
weter  aurfaoe.  The  pipes  in  thia  oaa# 
act  like  rods  of  heated  iron,  which  will 
oauae  the  water  below  to  evaporate,  ''  If 
under  an  inferior  pressure ; "  but  fat  eyery 
Ibf  of  water  thus  eyaporated,  ebnden* 
sation  of  at  least  I  lb,  of  steam  muat 
take  place  within  the  pipes. 
I  am,  Sir,  your  obedient  aervant, 

a.D. 

mh.  ASToir'a  DiaTiKOuiaHiKo  masks  fqk 

UOVCTVOUBSa, 

Sir.** It  aeema  advisable  to  recall 
attention  to  the  plan  for  Ughthouae^ 
propoaed  by  Mr.  Aston,  (n«  601, 
volt  K,)  both  for  the  purpose  or  setting 
him  right  and  of  reminding  your  readem 
of  many  serious  objections  which  oc» 
cur  to  one  duly  considerinff  the  whole 
subject  Mr.  Aston,  in  his  commu- 
nication, does  not  make  it  clear,  whether 
he  auppoaea  lighthouses  to  be  lighted 
from  one  ring  of  lamps  or  from  several 
tiera  of  them.  He  is  evidently  not  well 
acquainted  with  the  internal  economy  of 
ottr  modem  lighthouaea :  but  I  ahiU 
take  both  auppoaitiona,  ana  treat  of  them 
aepaiyitely.  Let  ua  suppose,  then,  that  we 
have  but  one  circle  of  lampa  to  deal  with. 
According  to  the  new  plan,  part  of  the 
light  ia  to  be  Buffered  to  anine  through 
coloured  media,  in  place  of  being  made 
use  of  in  reflection. 

Now,  lighthouaea  with  a  siugle  row  of 
lampa  are  the  weakest,  and  could  least 
well  afford  to  have  half  of  their  reflected 
light  taken  away.  Also,  rememberiuff 
that  every  ray  of  light  which  is  directea 
through  the  coloured  medium  ia  ab* 
atracted  fnm  the  quantity  available  for 
resection,  and  th«t  thia  coloured  light  ig 
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«re  «tnick  bj  me  £Kt  that  we  «re 
dBmffiifthing  the  power  of  the  light  «t  the 
fvry  monent  w£en  its  inteiisitir  o<U[ht  t» 
be  the  greatest;  and  bj  thus  sputtinf 
into  two  a  light  which  In  bsd  weather 
fli%rihr  be  Men  at  senit  ^bnmoe,  we  pre- 
TeBiliBbflfaig«f  say  aie«tall«8  a  beiMMB. 
TiieeBipvvli^gffvsaveijiiaMBnvct  Mea 
dribaiaaiuieriiiwhkh  ^beti^htwouU 
ht^Am^^nm  the  oabaradglMs  4ie> 
low;  A  dbrcnhir  initUiaa  tnsst  pass  In 
cBMBlMa  thHMgh  tiK  eealra  <ef  Oe  ligk 
(if  efagle) ;  andiopfwide  KgaiMt  dfffiae- 
Qoii  m  mutt  be  of  some,  Baj  halfiaB* 
ineh,  thickness.  And  such  an  obstma^ 
tteisei  in  frwtaf  the  light,  wiiinnder 
it  liwsst  buiahie  ATsr  a  large  ammhu 
of  asa«  at  a  tima,  too^  tiK  most  moppar* 

if  ett'X  vther  ittnd  the  Ughfthoosa 
ba  aapposad  ta  hate  a  Isanem  eimtaiaiag 
tvoordbnaza^aaf  ]aBipt,(asis  iMnil 
m  Ika  bast^enatractad  haussi^}  we  any 
al  oMsa  that  Mr,  Aston*s  plsa 
matt  la  the  celoudiq;  af 
i'^  tbase  tisfs  af  lamps,  aad 

In^ezoept  frsai  shins  within 
aasrtaiB  xadid  disianaa  ftomtbe  light. 
Jastao  aHuh  light  m  is  wmd  te  this 
caloiirsd  psat  la  Iskea  ihmi  dm  wfaita 
gOKral  ligbt,  sad  ankas  the  iaffter  be 
abaadf  tea  powtrAU,  wa  are  di»biish«> 
mg  tfaa  iatsDsitf  mr  tba  purpose  of  as^ 
■ating  a  lew  Yeasds,  anae  perhaps  in  a 
jauTiB  Mentifying  tfas  li^bt 

Colaoied  Ughti  pbocd  al  some  flmt 
'  tba  mafai  lantern  are  already  used 
figfaHioases,  end  many  projeetl 
lan  devised  ibr  vsing  additionai 
lighli  in  md  of  tba  Tatifioatien  of  par^ 
tftsdarMj^diaoaea. 

Aa  m  tba  OSS  of  a  Tsrtloal  partition 
dmwiag  eeionred  light  to  ships  on  diibr* 
eat  sides  of  the  OghtfioiiBe,  2fr.  AstM 
oogbt  mba  awaie^mt  cbia  plan  has  long 
^ga  been  adopted  hi  Tery  many  tnstsaoss. 
A  parlltfam  mair  be  need  beta  and  not  in 
the  esse  fomerhr  spokaa  of,  beeaase  tba 
obstnmtion  it  <m&n  repiesrats  a  distsaoa 
aaly  inasianidi,  quieUy,  of  wane^  tra« 
vaned  by  a  Bsiifaig  Tessa,  while  the  sama 
afammctm  pkeed  botiioalally  taqnires 
a  psiallax  perhaps  of  diree  or  fotnr 
■dies  la  ba  timTened  in  an  oblj4]aa 
dfaaalioB.  Tba  disthigaisbiaff  fitatnres  af 
Mghthoasss  mast  be  some  which  are  not 
ai|iMlly  with  the  mam  light  autjeet  to 


the  briUianey  af  libe  Ugbt  toai^y  i 

ful  iBMeaBe  of  the  meaMof  idealifykig 

its  positKMi. 

Iafli,Sir,  yown^fta., 

Jaaw  Mirflaaaaa 

StaUio,  Jolir  7, 1148. 


poBiao  aanu  akd  Wi 
^,— The  assdOisbaieait  af  i 
wa^boBseSi  ia  Oaolitan  < 
nsaailybeeB  apabea,  af  in  lems  af  i 
<|iiaKfai  pnta,  and  eensiaiy  tlie  gaaartl 
woiddili  ai   ^    -  •  •   - 
to  warmnt  dm  an 


SoBWtimei«aIri8itedlliAi 
ant,  and  had  sa  oapartanity  af  i 

Adly  iaspeetiag  st,  bat  was  asash  4i»» 

appomtod  with  the  detills. 
The  Met  ofajast  whiab  ike  paMliolan 

of  fiiblie  baths  have  in  ^ew,  ilia  baaa- 

ill  that  dara  "  "         "  '     " 


to  whom  the  oeat  is  af 
iomrtaaae,  and  therefore  the  clieaftr 
ea«di  bath  eaa  be  readered  the  gieaisr 
wiU  ba  Iba  number  who  wfli  avail  iftiam- 
selTes  af  tbam,  and  the  more  extenaiaa 
tiie  benefit  eonfeired.  In  order  la  give 
ehaap  baths,  eooaamy  nmst  be  obserred^ 
not  aalj  in  die  general  amaagement^  bat 
in  the  first  outlay. 

I  have  statisticsl  data  before  me  any- 
thing but  &TOurable  to  the  eeonomies  af 
tfiis  institation.  I  will  not,  bawevary 
at  present  enter  npoa  this  ^iew  of  tba 
snigeet,  bat  aonfine  my  observations 
entirely  to  the  meehaniaal  details  whidi 
are,  m  before  obsarred,  qMa  to 


I  will  aotioe  the  defeolsbi  tba  ordar 
diey  oeenrrsd  when  pawing  dirangb  tba 
hailiting. 

IttTWaier  iSlfmlyv-*I  was  tnU  that 
the  water  is  sappiied  from  tba  nudn 
under  pressure  (during  the  obfat)  saffi- 
deat  to  asrry  it  to  the  top  of  ws  bulhl-' 
big,  yet  notwidistinding  it  is  raoeiTod 
mto  a  tsnk  at  the  naaaof  the  biuldlag» 
and  from  thenee  lifted  to  supply  tba 
badifr-^the  eold  water  by  an  engbe 
erected  for  that  purpose,  aad  the  hat  by 
the  pressure  of  steam  upan  the  surfoee 
of  the  water  in  the  bailer.  This  avi** 
dcntly  causes  sn  unnecessary  oonsump 
tion  of  fuel,  for  if  the  water  be  origin* 
ally  deUverad  with  force  sufficient  to 
cany  it  to  the  top  «f  the  building,  there 
can  be  no  reamn  for  Uftiag  it^    Apart, 
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therefore,  from  the  original  outtsy  for 
engine^  pipes,  &e./  the  daily  coat  for 
foel,  engine-man,  &c.,  is  considerable. 

2nd.  F«iilt2a<ibfi.— The  ventilation  of 
the  building  is  defective,  and  other 
means  than  that  of  opening  the  skylight 
should  be  devised,  for  this  causes  a  Urge 
current  of  cold  air  to  descend  upon  the 
bather,  who  on  coming  out  of  a  hot 
bath  may  be  thereby  seriously  injured. 

3rd.  IfimHw/laltoii.—- Many  of  the  baths 
are  emptied  and  filled  throush  the  same 
aperture,  which  is  objectionable,  inasmuch 
as  hair^venmn,  and  other  solid  matter  are 
liable  in  draining  off  to  be  carried  into  and 
adhere  to  the  sides  of  the  pipe,  to  be 
brought  back  agam  with  the  fresh  water 
when  it  enters.  The  conical  plug  and 
simple  cooky  which  are  in  use  in  the 
seoond-ebsB  baths,  appear  to  me  to  be 
more  efficient  The  disc  cock,  to  admit 
both  hot  and  cold  water  through  the 
same  i^wrture,  does  not  seem  to  act  bug 
efficiendy;  for  both  here  and  at  St. 
Martin's  leakage  is  great,  the  expansion 
and  contraction  caused  by  the  hot  and 
cold  water  being  very  liable  to  disarrange 
them.  The  baths  are  for  the  most  part 
of  enamelled  iron ;  but  the  enamel  soon 
wears  off,  and  leaves  the  bath  much  dis- 
coloured, and  of  a  very  dirty  appear- 
anoe. 

In  the  wash-houses  similar  defects  are 
apparent,  evidently  the  result  of  the 
plan  not  having  been  sufficiently  matured 
before  carrying  it  mto  execution.  Nei- 
ther  the  steam,  nor  the  hot  water  pipes, 
nor  the  boiler  are  jacketed ;  hence  the 
lees  of  heat  from  radiation  is  immense, 
and  the  base  of  the  building  is  excessively 
hot  The  small  pipes  leading  to  each  of 
the  wash  tubs  are  very  disproportioned 
to  the  pipes  leading  from  the  boiler,  and 
oonsiderable  difficulty  is  at  times  expe- 
rienced hi  getting  the  water  along  them. 

It  appears  to  me,  that  were  the  dessi- 
oating  process  of  Messrs.  Davison  and 
Symington  used  in  the  drying  closet,  it 
would  be  more  efficient  in  its  operation, 
and  save  a  good  deal  of  time. 

I  should  not,  probably,  have  troubled 
vou  with  this  letter,  were  it  not  that  the 
twths  in  Goulston-square  claim  to  be  a 
model  establishment — a  sort  of  pattern 
to  be  copied  in  all  subsequent  similar 
erections. 

I  am,  Sir,  yours,  &o., 

William  DaiDOi. 


i,  10.  Norftlk-ttxMt,  Stnad, 
Jiify4,1849. 


NBWTOn's  MIHa  TSNTILATIKO  MACHINB. 

Sir,— The  following  paragraph  which 
has  caught  my  attention  in  tne  Daiiy 
Newt  appears  to  furnish  a  good  introduc- 
tion to  my  present  communication  : — 

"CoLLiXRT  AcciDsvTi.— The  nuneroiii  ■ed- 
denta  -vrhich  have  reeenflj-  taken  place  in  mines 
and  colleriee  liave  indnoed  the  Seaetary  of  8tat« 
to  ime  inetnotlonf  to  Profeieor  Phillips  and  J.  R. 
Blaokwell,  Eeq.,  to  inquire  into  and  report  upon 
the  etate  of  the  collieriee  and  iron-atone  mines  in 
the  principal  coal  districts,  '  espoeially  with  rsftr- 
enee  to  the  system  of  ventilation.'  Should  this  in 
any  case  appear  deAsetive,  these  gentlemen  are  to 
aoquaint  the  managers,  and  to  soggeat  such  me^ 
sures  as  may  be  requisite  to  remove  the  daagar ; 
and  if  such  representations  are  not  promptly  acted 
upon,  the  &et  is  to  be  reported  to  tne  Secreta^  of 
State." 

I  have  now  great  pleasure,  in  bringing^ 
before  your  notice  a  description  of  a 
simple  and  cheap  ventilating  machine, 
lately  invented  by  Mr.  Newton,  of  the 
firm  of  Newton,  Smith  and  Co.,  the 
head  contractors  for  the  heavy  railway 
Works  on  that  part  of  the  Ashford  Ex- 
tension Line  lying  between  Hastings 
and  SL  Leonards.  Two  formidable 
tunnels  occupy  nearly  the  whole  of  this 
portion  of  the  line,  and  the  works  have 
suffered  considerable  interruption  from 
the  foul  air  which  prevailed  in  the  head- 
ings, one  life  beinff  lost  in  consequence, 
notwithstanding  that  the.  usual  meana 
were  resorted  to  for  keeping  the  air  pure* 
In  order  to  remedy  this  serious  incon- 
venience, Mr.  Newton  proceeded  to  ex- 
ercise his  ingenuity  in  the  oonstmctioa 
of  a  ventiUting  engine  that  should  be 
more  efficacious  than  those  hitherto  in 
use.  The  result  of  his  labours  Is  seen 
in  the  accompanying  figure,  in  which 
A  A,  are  two  boxes  partially  filled  with 
water,  each  having  a  funnel,  B,  pene- 
trating through  its  bottom,  and  terminat- 
infir  in  a  bkst-pipe,  G;  D  D,  are  two 
valves  in  the  blast^pipe  opening  outwards, 
so  as  to  allow  of  the  passage  of  air  from 
the  funnel,  through  the  blastrpipe,  and 
out  at  £,  but  preventing  the  passage  of 
air  in  a  contrary  direction.  F  F,  are 
two  boxes  smaller  than  A  A,  and  floating 
on  the  water  contained  in  the  latter; 
6  G,  are  two  valve  boxes,  each  contain- 
ing a  valve  opening  inwards,  so  as  to 
allow  air  to  pass  in  from  the  surrounding 
atmosphere,  but  suffering  none  to  pass 
out  from  the  boxes,  F  F,  with  which  tney 
are  in  communication,  being  open  at  the 
bottom.  H,  is  a  shaft  having  two  cranks, 
J  J,  and  each  working  a  rod  fixed  to 
one  of  the  boxes,  F  F.    The  shaft  H 
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being  made  to  revoWe,  the  cranki,  J  J, 
by  means  of  the  rods,  alternately  lift 
and  depress  the  boxes  to  which  they  are 
attached,  one  being  up  when  the  other 
fo  down.  While  one  of  the  F  boxes  is 
rising  to  the  top  of  its  course,  air  is 
entering  througn  its  yalve  in  G,  while 
at  the  same  time  the  valve  D,  keeps 
close.  Immediately  the  F  box  be- 
gins to  descend,  the  valve  G  is  closed 
by  the  pressure  of  air  in  F,  which  pres- 
snre  at  the  same  time  opens  the  valve  D, 
and  the  air  oompressed  upon  the  surface 
of  the  water  in  F  passes  down  the  fun- 
nel B,  throngb  C,  and  out  at  E.  When 
the  box  begins  to  rise  the  operation  pre- 
▼iouslj  described  takes  plaae.  By  this  ac- 
tion air  is  continually  being  forced  down 
one  or  the  other  of  the  funnels,  B  B, 
and  ^thence  out  at  £.  Into  this  latter 
ootlet,  a  pipe  of  any  convenient  length 
may  be  inserted  for  the  purpose  of  con- 
▼evinff  air  to  the  locality  where  it  is  re- 
quired.    Motion  may,  of   course,  be 


given  to  the  shaft  H,  by  a  variety  of 
methods. 

The  plan  accompanying  this  paper 
shows  what  may  be  call^  the  double 
ventilating  engine,  as  it  is  optional  whe- 
ther one  or  two  pairs  of  boxes  shall  be 
employed.  If  only  one  pair  of  boxes 
is  employed,  a  counterbidance  is  required 
to  assist  in  drawing  the  empty  box  up 
and  regulate  its  descent.  A  few  da^rs  ago 
I  saw  a  machine  of  this  latter  description 
at  work  at  one  of  the  tunnel  shafts  on 
Mr.  Newton's  contract.  The  machine 
was  worked  by  means  of  a  junction  be- 
tween the  shatt,  H,  and  the  axle  of  one 
of  the  pulley-wheels,  over  which  the 
rope  passed  in  working  the  shafts  up  and 
down,  so  that  the  h^rse  in  coiling  and 
uncoiling  the  rope  round  the  drum 
worked  the  ventilator  at  the  same  time. 
The  larger  box  in  this  case  was  a  yard 
square,  and  the  lesser  one  descended 
through  a  space  not  exceeding  a  foot 
with  ttie  downward  stroke  of  the  erank. 
o3 
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ThuB  each  descent  of  the  lesser  box  sent 
about  9  cubic  feet  of  air  through  the 
funneL  This  apparatus  cost  kbout  3/., 
and  was  found  to  ventilate  the  shaft  and 
headings  far  better  than  the  apparatus 
preWonsly  used,  which  cost  W.  a  week  to 
work  it.  Thus  the  new  Tcntilator  has 
saved  its  own  cost  in  three  weeks,  bj 
doing  awar  with  the  necessity  of  em- 
ploying a  boy  to  work  it,  while,  it  may 
be  observed,  the  extra  labour  to  the 
horse  was  imperceptible. 

There  ap{»ears  a  prospect  that  this 
simple  machine  will  Be  employed  very 

generally  on  the  works  in  the  neighbour- 
ood.  Mr.  Newton  freely  gives  his  in- 
vention to  the  public,  in  the  hope  that  it 
may  be  made  a  general  benefit,  and 
help  to  diminish  the  frequency  of  those 
accidents  from  foul  air  with  which  we 
are  so  often  horrified.  Youra  respectfully, 

JoaSFB   PiTTBB. 

2,  Camden  Cottaget,  Butingi,  Jnly  S,  IMS. 

THB  BBMZOLB  LIGHT.— ITS  IfOTBLTT. 

Sir, — Mr.  Beale  is  disinclined  to  con- 
troversy, and  I  hate  it;  if,  therefore, 
Jrou  will  kindly  insert  this  reply  to  his 
etter  at  p.  618  in  your  No.  1351,  yoa 
need  not  fear  that  your  columns  will  be 
made  a  field  of  battle.  I  am  at  a  loss  to 
oonceive  what  expression  in  Mr.  Mae- 
gregor's  notice  of^my  invention  can  have 
roused  a  pen  which  tolerated  my  own 
statements  in  silence.  However,  injustice 
both  to  Mr.  Beale  and  myself^  I  must 
answer  the  remarks  which  he  has  been 
induced  to  make.  For  diis  purpose  I 
bave  referred  to,  and  carefully  read,  all 
the  notices  which  Mr.  Beale  quotes  in 
support  of  his  positions. 

Mr.  Beale  commenced  his  critique  by 
expressing  his  surprise  at  finding  me 
expatiating  eloauently  upon  a  certain 
Invention  (which  I  called  an  **  Isother- 
mal Still  Oven  ")  as  my  '<  own.''  Now, 
before  I  proceed  to  answer  Mr.  Scale's 
lemarks  upon  this  first  subject,  I  have 
two  or  three  several  objectiona  to  make 
to  them.'  The  first  of  these  is,  that  it  is 
not  quite  fair  to  indnde  this  matter  in  a 
fetter  headed  •*  The  Bensole  Lights- 
Claim  of  Prior  Discovery  *'  because  it 
Is  totally  irrelevant  to  the  light  in  ques- 
tion, and  because— supposing  the  posi- 
tion maintained  in  that  paragraph  to  be 
grantedr^it  might  have  the  effect  of 
seeming  to  throw  a  doubt  on  the  novelty 
of  the  Invention  to  which  the  next  pan* 


graph  refers,  and  which  gives  the  title 
to  the  letter.  However,  perhaps  the 
heading  of  the  letter  is  not  tne  author's, 
but  possibly  editorial,  inadvertently  pre- 
fixea :  I  don't  suppose  that  Mr.  Bieale 
intended  any  unfair  implication.* 

2ndly.  I  do  not  understand  why  Mr. 
Beale,  or  any  other  inventor,  should 
experience  great  surprise  at  findine  an 
old  invention  of  his  own  proposed  as 
new  at  a  date  subseqoent  to  its  publica- 
tion, especially  in  a  case  where  the 
"prior"  application  is  a  quarter  of  a 
centurv  ola,  and  is  not  in  general  use. 
I  consider  it  as  certain,  that  every  inven- 
tion or  discovery  revealed  through  the 
wit  of  man,  will  oeeur  to  several  different 
minds ;  and  it  is  utterly  impossible  that 
any  one  man  can  have  tune  to  learn  all 
that  has  been  invented  before  him.  If 
we  all  waited  for  that,  we  should  cease 
at  once  to  go  ahead. — invention  would 
stop.  I  should  not  oniv  not  be  surprised, 
but  should  be  glad,  to  find  any  other  man 
following  the  same  train  of  thought  with 
myself,  and  arrivinff  at  the  same  results. 

Srdlv.  Mr.  Beale  incorrectly  repre- 
sents tbe  cause  of  his  surprise  on  this 
occasion.  If  he  will  refer  again  to  the 
pages  of  your  Journal  (No.  1296,  page 
659),  in  which  you  allowed  me  to  describe 
an  "  Isothermal  Oven,"  he  will  not  find 
one  syllable  about  the  invention  beiuff 
my  "  own.**  I  shall  be  quite  as  much 
surprised  as  Mr.  Beale  when  I  find  my- 
self "  expatiating**  on  any  invention  as 
being  my  own.  I  don't  believe  in  inven- 
tbns  of  men's  "  own ;  '*  and  I  do  believe 
"  there  is  nothing  new  under  the  sun." 
I  attach  not  the  least  value  to  claims  of 
priority,  except  where  patent  riaht  ren- 
ders it  necessary  in  these  days  of  compe- 
tition. I  have  no  patent  for  the  "  Iso- 
thermal Oven,**  so  I  should  not  "  chum 
priority**  if  the  invention  were  ''mine," 
but  should  concede  the  point  in  silence. 
However,  Blr.  Beale  attaches  some  value 
to  it,  so  I  will  state  the  case.  I  did  not 
borrow  that  invention  from  Mr.  Beale, 
or  any  man.  It  occurred  to  me,  and  I 
found  it  practically  good.  Some  months 
later,  a  catastrophe  luippened  in  St  Paul's 
Churchyard,  which  could  not  have  taken 
pkce  if  the  means  which  I  knew  of  had 
been  used,  and  a  repetition  of  such  acci- 
dents might  be  prevented  by  its  adoption. 

•  Mr.  Maniilddii  riglit  In  hii  ooqJe<!ttir«.  The 
taMding  WM 19  th«  &Ular.-^B».  M.  M. 
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I  tbeNftffe  imblifllMd  it;  the  Hgbt  wu 
q«te  new  to  sereral  seiendfic  men  to 
wImb  I  represented  it,  and  I  beHeTed  it 
10  be  nnpoblithed.  And  this  is  not  won- 
derfiit ;  for  the  book  to  wbieb  Mr.  Beale 
refert  me  for  my  extinction,  Is  one  of 
which  I  never  beard  before,  and  which 
I  eoiild  not  find  in  the  Librarr  of  the 
Britkh  Mosenm  without  some  mfBcnlty. 
HoweTer,  on  examining  the  passages 
reftrred  to»  I  find  that  Mr.  Beale  had 
availed  himself  of  the  very  principle 
which  I  proposed  to  apply  in  the  *'  Iso- 
tbennal  Oven,"  in  a  patent  granted  to 
htm  la  1828,  as  well  as  in  a  subsequent 
patent.  But  there  is  some  difibrenee  in 
the  form  of  appMeation }  the  description 
of  the  invention  in  Hebert's  ^'Besister" 
ia  not  very  iucid ;  but  I  gather  from  it 
fSbmt  it  was  not  eontempTated  to  apply 
the  principle  ss  I  proposed.  I  do  not 
niidmtana  from  the  description  there 
given,  that  the  otrjeet  of  the  invention 
was  to  maintain  an  ^solutely  constant 
temperature,  but  to  prevent  the  tempe- 
rature in  certain  cases  from  rising  above 
certain  points.  It  is  not  stated,  in  the 
pbce  rnerred  to,  that  sny  temperature 
whatever,  between  certain  limits,  may  be 
maintained  constantly;  still  less  is  it 
stated  how  any  exact  point  may  be 
attained.  This,  however,  I  did  de- 
scribe. Further,  with  such  apparatus 
as  is  there  mentioned  (Hebert^s  **  Be- 
s(lster,**  vol.  ii.,  np.  82,  267),  it  would  be 
unpossible  to  effect  the  object  of  my 
proposal.  Mr.  Beale's  application  was 
m  conditions  in  which  rspid  eyaporation 
look  place  u  part  of  the  process  to  which 
his  method  was  supplemental,  as  for 
steam  boilers,  &c. ;  so  that  the  necessary 
eooling  was  supplied  by  the  operation 
itself.  My  sugifestion  was  for  the  gene- 
ral purpose  of  keeping  any  substance  or 
apparatus  at  any  temperature.  However, 
I  concede  to  Mr.  Beale  all  « priority'' 
and  credit  for  this  n>plication,  and  hope 
no  one  will  ever  rob  him  of  his  due,  to 
assign  to  me  a  share  of  commodities 
whioh  I  repudiate. 

The  case,  however,  is  different  with 
the  next  paragraph  of  Mr.  Beale 's  letter, 
that  about  the  bensole  light.  For  this  I 
have  obtained  a  patent,  and  its  oriffinality 
and  novelty  I  must  maintain  so  long  as 
I  have  fkith  in  it  I  do  not  mean  to  ny 
that  the  beniole  light  is  absolutely  new, 
for  I  think  it  very  possible  that  Noah's 
Ark  was  lighted  by  It.    But  I  sssert  that 


fn  thb  generatkm  my  method  of  apply- 
inff  the  sir-light  is  new— -in  the  sense  of 
hemg  hitherto  onpublished,  undeseribcd, 
unknown — (most  likely  not  unlmacined) 
and  that  it  was  so  far  original  witn  me 
that  I  owe  neither  the  notion  nor  any  of 
the  details  of  its  perfection  to  any  man : 
and  that  it  hi  essentially  diflbrent  from 
any  invention  that  hss  been  brought 
before  the  public,  although  two  or  thrca 
bear  a  superficial  resemblance  to  ft. 
Before,  however,  replying  to  Mr.Beale^ 
attack  on  my  property  (the  patent,  not 
the  inyention),  I  must  notice  his  |mli- 
minary  remarks.    He  says,  that  in  a 

Sper  of  mine,  read  to  the  Institution  of 
vil  Engineen,  AprU  17,  1649, 1  oh* 
jected  to  his  light,  insinuated  that  It  waf 
a  fsilure,  and  tnat  I  had  made  improve- 
ments thereon.  All  this  Mr,  Beale  de- 
nies :  so  do  I.  Tliere  sre  font  mistakci 
in  these  premises.    I  did  not  o^cet  to 


his  light ;  I  insinuated  nothing  about  its 
qualiaes.  I  did  not  sute  or  insfaiuatf 
that  it  was  a  faHore;  audi  did  not  stat^ 
that  I  had  made  improvements  on  his 
hiyention.  I  could  not  oMect  to  his 
light,  for  I  have  never  seen  it ;  and  my 
belief,  from  what  I  have  heard  and  rea4 
of  it,  is  that  it  was  very  beautiftil,  and 
very  inffcnious.  I  stated  in  phdn  Bug- 
lish,  wiUiout  insinuations,  why  I  believed 
it  had  not  been  introduced  into  practice, 
vis.,  because  of  the  complexity  of  the 
burners,  each  of  which  wss  an  entire 
lamp  and  reservoir.  I  stated— not  that  the 
lamps  or  the  principle  of  the  light  wss  a 
Mure  (for  I  am  certain  they  must  have 
answered,  and  would  answer  their  pur- 
pose perfectly)— but  I  sUtcd  that  meir 
mtroauction  was  a  fkilure,  and  so  it  is ; 
for  the  lamps  are  not  in  public  use, 
though  ample  time  for  their  introduction 
has  dapsed.  Lastly ;  not  only  did  I  not 
say  that  I  had  improved  on  his  inven- 
tions, but  I  stated  that  I  had  never  heard 
of  them  ^1  after  my  own  wss  perfected ; 
and  I  endeavoured  to  show  that  there 
wss  an  essential  difference  between  them. 
I  believed  that  I  had  done  Mr.  Beale 
justice ;  and  all  I  can  say  is,  that  if  ht 
will  call  on  me,  I  will  show  him  mv 
light,  when  the  diflbrence  between  u 
and  those  described  in  his  specifications, 
will  at  once  be  obrious  to  him :  and  wiU 
show  him  slso  the  MS.,  of  0ie  paper 
read  to  the  Institution  of  Civil  Bn- 
gineera,  to  which  I  will  add,  when  it  !| 
printed  for  pablicatkm,  any  note  which 


36 


THE   B^NZOIE    LIGHT. — ITS   NOVEITT, 


be  may  conceive  neoenary  to  render  perr 
feet  justice  to  iiimaelf.  I  wilt  now  parry 
Mr.  Beale's  thrust  at  the  validity  of  my 
patent.  I  am  perfectly  aware  Uiat  Mr. 
f  araday  discovered  benzole,  bo  is  every 
one  who  is  versed  in  chemistry  (tbouffh 
Mr.  Faraday  did  not  procure  bensole 
from  coal  tar) ;  and  more  than  thatyben-^ 
sole  had  been  found  in  coal  tar  several 
yean  ago ;  I  believe,  however,  that  it  is 
not  on  record  that  any  one  ever  attempted 
to  show,  before  the  enrolment  of  my 
specification,  that  benzole  existed  in 
]arg[e  quantity  in  coal  tar,  or  how  it 
coiHd  be  extracted.  I  sUted  that  the 
problem  of  naphthalixmg  common  air, 
so  as  to  make  it  luminiferous,  had  been 
solved  by  the  appearance  of  this  volatile 
hydrocarbon  in  large  quantities,  not  by 
its  discovery.  I  do  not  the  least  doubt 
that  Mr.  Beale  used  benzole  for  his  air- 
light  ;  but  I  am  quite  ceruin  of  this, 
that  he  could  not  have  used  benzole  for 
this  purpose  to  any  practical  extent; 
first,  oecaase  the  only  source  of  this  sub- 
stance known  at  the  period  of  his  expe- 
riments was  the  manufacture  of  oil  gas, 
in  which  only  a  very  small  quantity  was 
produced;  secondly,  because  if  Mr. 
Beale  had  got  hold  of  such  a  useful 
material  he  would  not  have  let  it  drop. 

I  can  only  answer  Mr.  Scale's  refer- 
ence to  the  specifications  of  his  patents, 
by  repeating  the  reference ;  for  I  am 
certain  that  any  reasonable  man  who 
will  comjiare  the  popular  descriptions  of 
the  two  mvendons,  or  the  specifications, 
or  the  actual  apparatus  used  by  Mr. 
Beale  and  by  myself,  will  at  once  see 
that  they  are  quite  distinct.  I  carefully 
read  over  Mr.  Beale's  specifications  be- 
fore I  drew  up  my  own,  and  I  worded 
my  descriptions  and  my  "  claims"  so  as 
to  disclaim  all  the  ground  occupied  by 
his  light.  In  the  paper  to  which  allusion 
has  been  made,  I  pointed  out  exactly 
wherein  my  method  differed  from  his. 
I  will  do  so  briefly  again.  In  Mr. 
Beale*s  patent  two  lamps  are  described, 
which  come  near  mine,  being  air  and 
naphtha  lamps ;  in  one  of  these  a  sur- 
face of  napntha  is  kindled  in  a  vessel, 
and  a  blowpipe-blast  of  air  is  driven 
through  the  fllanie ;  in  the  other  the  air 
is  passed  through  tlie  hydrocarbon  in  a 
vessel,  and  thence  passes,  charged  with 
vapour,  to  the  burner;  but  the  burner 
must  be  dote  to  the  reservoir,  which 
"  requirat  to  be  kept  at  a  heat  of  about 


120"  Fahr.*'  by  a  small  lamp  placed  be- 
neath it  A  few  words  quoted  fh>m  the 
notice  of  his  invention  m  the  numbers 
of  your  Magazincy  to  which  he  refera, 
will  show  the  principle  of  his  '*  lamps  :*' 
"  The  mixture  of  oxygen  and  vaponr 
takes  place  in  the  burner,  which  also 
answers  the  purpose  of  a  retort*'  Again : 
*' . . .  the  object  being,\whatever  m  the 
shape  given  to  the  burner,  to  supply  a 
regular  sufficiency  of  heat  to  the  upper 
part  of  the  fluid  in  the  cup."  The  com- 
bustion is  '*  adjusted  by  raising  the 
burner  from  the < fluid."  "The hydro- 
carbons are  contained  in  a  reservoir  con- 
nected with  the  burner."  Now  the  very 
principle  of  mv  invention  js,  that  the 
reservoir  of  light  fuel  is  entbdy  sepa- 
rated from  the  burner — ^may  be  in  the 
cellar,  or  perhaps  a  mile  off— and,  by 
service  pipes,  may  supply  any  number  of 
burners  —  simple  burners,  not  lamps; 
and  the  evaporating-  liquid  need  not  be 
so  hot  as  the  human  hand.  Benzole 
will  answer  this  purpose ;  common  coal 
naphtha  will  not;  nor  is  any  hydro, 
carbon  made  in  practicable  quantity, 
except  benzole  from  coal  naphtha,  which 
will  fulfil  these  conditions. 

I  trust,  Sir,  I  have  proved  that  Mr. 
Beale  has  not  yet  shown  that  I  have 
*^  been  anticipated  in  every  particular." 
I  do  no  doubt  that  f  Mr.  Beale  will 
,  take  the  trouble  to  examine  the  matter, 
he  will  find,  and  will  declare  that  I  am 
not  infringing  his  patent,  but  have 
worked  on  ground  which  helefk  unoccu- 
pied. I  do  not  the  least  doubt  that  Mr. 
Beale*8  lamp  will  yieldfas^good  a  light 
as  my  benzole  svstem,  with  a  cheaper 
fuel ;  but  then  his  apparatus  b  much 
more  expensive,  each  burner  being  a 
somewhat  complex  lamp. 

In  conclusion,  I  must  add  that  the 
only  sentiment  for  which  I  find  ground 
in  meeting  with  a  successful  labourer  at 
work  before  me  in  the  same  field,  is  one 
of  fraternity— not  of  iealousy. 

I  am,  Sir,  yours,  &c., 

C.  B.  Mah8fibu>. 


P.  S.— Perhaps  you  will  allow  me  to 
take  this  opportunity  of  suting  diat  I 
have  '*  claimed"  the  use  of  ''chromic 
acid  and  its  salts"  for  the  purification  of 
naphtha,  under  my  patent  dated  Nov. 
11,  1847,  which  I  see  by  yourp.  620,  Is 
<* claimed"  anew  by  Mr.  Wildsmlth, 
under  a  later  patent 
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[Patent  dated  January  4, 1849.    Patentee,  WiUiam  Crofton  Moat,  of  Upper  Berkeley-itreet,  Middlesex, 
surgeon.    Specification  enrolled  July  4, 1849. 

Fig.  3. 


Fig.  5. 


Fig.  4. 


Mr.  Moat  states  that  his  inTention  has 
for  its  object  "to  construct  the  pistons 
and  stuffing-boxes  of  engines  worked  by 
steaiDi  air  or  gas,  in  such  manner,  or 
with  such  appliances  that  they  shall  fit 
more  exactly,  and  be  less  subject  to 
change  of  form  and  consequent  leakage 
than  heretofore.  The  manner  in  which 
he  effects  this  is  novel  and  ingenious. 
His  description  of  it  is  as  follows  :— 

Fig.  1  if  a  lectioDal  eleration  of  so  much 
of  a  steam  engine  as  is  necessary  to  thow 
hoir  I  propose  to  effect  the  better  fitting  or 
packing  of  pistons.  A  A  is  the  cylinder 
with  its  oorers  sod  staffing-box,  B ;  the 


piston-rod,  F,  a  sol|d  metal  ring,  whidi  is 
tamed  to  fit  the  inside  of  the  cylinder,  end 
forms  the  exterior  of  the  piston,  B^ ;  C  is 
the  lower  plate  of  the  piston ;  D,  the  cen- 
tral portion  of  the  upper  plate,  or  as  it  is 
commonly  called,  the  *' jank  ring ;"  and  B 
the  outer  or  periphral  portion  of  the  latter ; 
G  is  a  hollow  riag,  which  is  made  of  some 
soft  or  yielding  material,  as  lead  or  Tulca- 
nised  caoatchonc,  and  fits  into  a  recess 
made  for  it  in  the  body  of  the  piston,  and 
abuts  ontwardly  against  the  metal  ring,  F. 
The  ring  is  in  its  original  state  of  a  drenlar 
form,  bat  when  pressed  into  the  recess,  It 
takes  the  triangnlar  shape,  or  neariy  so,  re- 
presented hi  the  engraring.    L  is  a  passsge 
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wUch  Is  h&M  down  tiif^dgh  the  esuti^  of 
the  piston  rod,  end  terminetet  in  another 
pessage,  V,  which  diTerget  from  it  at  a  right 
angle,  and  is  connected  by  a  nnion  joint,  I, 
to  a  third  pipe,  J,  which  leads  into  the  heart 
of  the  hollow-ring,  6 ;  M  is  a  Yalye-box, 
which  covers  in  the  passage  L,  at  top ;  P,  a 
piece  oC  coric,  with  a  cmtch  or  stool  Q, 
(see  detaehed  riew  of  these  parts  in  fig.  1',) 
which  fits  into  M;  O,  a  cap  to  M ;  Y  is 
a  coil  of  tnbing  (of  indefinite  length)  which 
is  attached  when  required,  by  nnion  joints, 
Z  Z,  to  the  top  of  the  TalTC-boz,  M,  at  one 
end,  asid  at  the  other  to  an  air-forohig 
pnmp  placed  by  the  side  of  the  sngincf,  or 
in  any  other  oouTenient  position*  The  nse 
of  the  hollow  yielding*ring,  6,  is  to  keep 
the  metal  ring,  E,  pressed  ont  against  the 
sides  of  the  cylinder,  and  this  is  eiPected  by 
charging  it  at  interrals  with  air  from  the 
pnmp,  and  to  any  amonnt  of  pretsore  which 
may  be  ftwnd  requisite.  When  the  ring  is  to 
be  ehaiged,  the  cap  O,  of  the  TalTe-boz,  M, 
is  removed,  and  the  coil  of  pipe,  Y,  attached 
by  the  joints,  Z  Z,  to  the  yalTC-box,  M,  $k 
one  end,  and  to  the  pnmp  at  the  other. 
The  reqvisite  iiqeetion  of  air  is  effscted  by 
worliing  the  alr-pftmp,  and  the  degree  or 
pressure  produced  on  the  interior  of  the 
hollow  ring  is  indicated  by  a  pressure  gauge. 
When  the  ring  has  been  pressed  tightly 
mtm  the  cyUnder  sldee,  the  pressm 
sloaU  b«  rudneed  about  one-half  by  ua- 
serawing  the  top  of  the  ttlre  box,  until  the 
gMge  Indicates  that  the  desired  degree  of 
riduetkm  has  besa  obtained  (which  the  coils 
l4  the  pipe  allow  of  being  done  without 
dlsturbanoe  to  the  union  Joints).  The  top 
of  the  YuWe  box  should  then  be  rescrewud 
domi  tight  against  Its  ssat,  the  pipe  Y  re- 
nMred,  end  the  eap  O,  put  on  to  prereal 
sur  sir  escaping  put  the  valre. 

Ths  ttrangemeBts  whieh  hsTc  been  thus 
dSBoribed  wiU|  It  is  obfious,  answer  equally 
.iMll,  irtMthsr  the  riB«  In  Immediate  contMl 
wMi  the  eyttnder  sides  is  soHd,  as  represented 
In  the  engraving,  or  split,  or  composed  of  a 
■umber  of  segments. 

It  wdl  be  obvious  also,  that  instead  of 
ferefaig  In  te  sir  through  a  passage  bored 
te  the  pislon-Tod,  it  may  be  introduced 
through  a  pipe  pssisd  down  through  tiie 
syttnder  alongside  the  piston-rod  into  the 
body  of  Hie  piston,  and  tddeh  pipe  may  be 
either  rigid  or  ilexible.  Or,  the  air  may  be 
fa4«<M  dlieetiy  into  the  piston  by  Intro- 
mefaig  a  hand-ooodensing  syringe,  through 
i  door  In  the  cylinder  oorer,  and  Inserting 
the  leskle  of  it  into  an  opening  In  the  body 
•f  the  piston.    An  arrangement  suitable  to 

'^  these  plans  Is  represented  in  fig.  2.  A, 

\  cyllsder,  and  e,  a  door  In  the  oyUnder 

fBTlhs  latoodMHoft  of  the  pipe  or 


syringe,  as  the  ease  may  be ;  B,  the  piston  ; 
D,  the  upper  plate  or  junk  ring ;  G,  th« 
hollow  yielding  ring,  and  E,  the  opening  in 
the  piston,  whi6h,  in  the  case  of  the  hand 
syringe  being  used,  should  be  covered  by  a 
valve  of  the  same  kind  as  that  before  de- 
scribed as  being  used  for  covering  the  pasesge 
in  the  body  of  the  piston  rod. 

Again  I  insteed  of  aoonstant  command 
being  maintained  by  the  means  aforesaid^ 
over  the  preesure,  so  that  It  may  be  sup- 
plied only  when  wanted,  and  to  the  exact 
amount  wanted,  the  hoUow  ring,  G,  may  be 
charged  in  the  first  instance,  with  compressed 
air  to.  such  an  extent  in  excess  of  the  aver- 
age pressure  required,  as  to  obviate  any  ne- 
cessity for  renewal,  in  which  case  the  eir 
pump  and  air  passages,  and  their  respective 
appendages,  would  be  dispensed  with.  But 
as  such  an  arrangement  would  leave  the  en- 
gineer without  eay  ready  means  of  aasuring^ 
himself  of  the  soundnese  of  the  pistoa,  or 
of  repairing  it  hi  the  poedble  event  of  da- 
mage firom  violence,  I  do  not  eonsklsr  It  an 
prelhiable,  or  equal  to  the  mode  of  peoking 
b^bre  deeoribed. 

The  objeotlons  to  the  preeeding  anange- 
'    ^  thai 


lit  do  not,  howerer,  apply  to 
boxes  of  oyllnder  oovers»  espeelally  In  the 
oaae  of  engines  worked  at  a  low  prassure ; 
tad  with  respect  to  theee,  thersforoi  I  do  re- 
commend the  employment  Hn  plsee  of  te  or- 
dinary modee  of  packing)  of  air-tight  hollow 
HngSt  of  some  yielding  subetaaooy  ehaiged 
at  onee  with  oomprsMed  air  to  saeh  aa 
sartaat,  that  this  air  shall  have  a  ooastant 
to  prcH  them  outwards  en  all 


A  node  of  charging  a  vision  dUferent 
froas  that  before  deecribed  li  abowa  hi  fig. 
t.  B^lsassetioaofapistoahiapeitiaUy 
flnlshed  statsi  and  B*,  a  seotioa  of  it  as 
ready  Ibr  workiag*  llie  hollow  yielding 
ring,  G,  hi  droraed  feoeely  Into  a  plaoe  made 
veea  theai  * 


it  betweea'the  aader  aad  upper  platee  of 

^e  piston,  and  dose  to  their  respective 
peripheries ;  and  the  plates  are  then  drawn 
together  bv  means  of  the  screw  bolts,  dd, 
until  the  rmg,  G,  is  compressed  into  a  mudi 
smaller  space  than  it  originally  ooeupiedf 
and  the  ab  within  It  Is  i^  proportloaably 


»mpreesed. 
Fig.  3  Is  a 


Is  the 


3  la  a  sectional  elevation  of  a  pistoa* 
rod  and  Btufllng.box  packed  In  the  same 
meaner  as  just  described  In  its  eomplete 
state.  A  Is  the  cylinder  oover;  B,  the 
piston-rod:  C,  the  stufing-box;  and  G, 
the  yielding  hollow  ring.  Fig.  4  is  a  plan  of 
the  ring,  O.  Sometimes  I  make  this  hol- 
low ring  In  the  semicircles  or  other  sections 
of  a  efatte,  as  indicated  by  the  doited  lines 
la  fig.  4. 
Inslssd  of  esiptoyhig  yiaUttag  hollow 


ON   FLAMBXKQ   THl    BOWS   Of    SHIPS. 


ptA  pUiont  and  ftalbf-boieS,  u  before 
deeeribed,  t  eoMetfmta  effect  tke  same 
object  by  tieaat  of  abort  leagths  4f  tabing 
of  lead  or  other  yielding  malarial  applied 
apirally,  in  tba  manner  ezemplifled  at  A", 
In  fig.  2,  wUab  ia  a  leotiQn  of  a  itnffing- 
boz  on  tbia  plu.  The  pipe  ia  firtt  tapered 
off  and  doted  at  the  t^ro  enda,  as  shown  hi 
ffg.  5,  and  then  coiled  round  the  pitton-rod, 
with  tba  bottaoa  md  mtia$  on  tba  midar 
pbte  of  tba  irtifiiBg«bot.  Tba  upper  plate 
la  Ibea  aerawad  dowB  npoA  tba  pipe  tiU  it  ia 
not  only  praaaad  o«t  at  both  lidea  (that  ia, 
againat  the  piaton  at  ftne  aide,  and  the  cy- 
iSider  cover  at  the  other),  but  ia  altogether 
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apramid  Into  a  n«ab  aanowar  apaaa 


it  originally  occupied,  accompanied 
with  a  corresponding  oompresaion  of  the 
drinfbe  inside  of  it 

And  baring  now  deaoribed  the  natwa  o^ 
my  said  InTsntion,  and  in  what  manner  the 
aame  Is  to  be  performed,  I  declare  that  #bal 
I  daim  aa  my  ioTention  la  the  omployminl 
of  yielding  hollow  ringa  and  yielding  tubings 
of  whaterer  material  the  same  may  be  oom- 
poaed,  filled  with  air,  more  or  laaa  aoaa* 
preaaad,  for  tba  better  |mqUb«  of  tba  via- 
tone  attd  atoffing-boiea  of  angiBaa  worked 
by  steam,  air.  or  gaa,  aa  before  vw 
and  described. 


ON   THE    FLAMBIMO  OV    BHIPa    BOWa. — IM  AKaWSR  fo    "  B.  //•''    BtBlCTVBBt  611 
'F/a"    LBTTBR    IK  TRB   "  MBCH.  ICAOv/'  NO.   1349..  (SBX   <*  MECH.    MAG.,". MO. 


1352.) 

Mr.  Editor,— Allow  me  to  thank  *'B. 
J.**  ftir  the  good  spirit  which  pertades 
bis  striettires.* 

"B.  J.'s"  strictares  are,  howeter,  to 
IDT  mind,  without  point,  since  the  disparity 
wnleh  may  obuin  between  the  weight  of 
diaplaeement  of  the  foremoet  section  and 
the  weight  of  hall  and  lading  of  that 
seotioD^  is  quite  beside  the  aigument* 
sinoe  this  disparity  is  oompensated  for 
by  the  Isss  weight  and  greater  diaplace* 
OMOt  of  other  of  the  foretnoat  seotioos : 
tiie  starting  point  of  each  of  my  positions 
ii  fhmi  Ae  horlBontal  or  load  water- 
Hue,  at  which  pesitlott  the  compensa* 
tlon  alluded  to  has  been  made  In  either 


Two  vessels  of  equal  dlspltoement  are 
moTinff  with  equal  velocity  in  a  hori- 
gontal  direction,  neither  having  longitu- 
dinal motion  till  they  meet  a  wave  at  the 
sune  time  and  under  similar  circum- 
ttanecsy  «zoept  that  of  a  dlflbrence  in 
tlieir  form. 

One  haa  the  torn  of  G  above  the 
water^litte  at  the  seetisD  «  fai  A,  which  ia 
oonsiderably  greater  than  that  of  6  in 
B ;  conaequentlf ,  on  thdr  meeting  the 
wave»  A  is  subject  to  a  disturbing  force 
greater  than  that  of  B,  In  proportion  as 
ttie  displacement  of  the  section  befbre  a 
in  A  Is  greater  than  that  before  b  in  B; 
dierefore  die  rise  of  A  and  shocks  which 
A  wUl  be  suhject  to,  wttl  be  greater  than 
Uioae  which  fi  will  be  subject  to ;  and  so 


«  Therfc  it  an  obtkmt  mltUke  hi  the  lait  ttne.  Idt 
hand  mhmm,  PH«  M7,  when  ilsfai  shooM  be 

read  I 


also  when  they  arrive  at  a  hollowbetween 
the  waves,  as  the  displacement  below  the 
water-line,  and  befbre  a  In  A,  is  jmater 
than  that  below  the  water-line,  andbefofe 
5  in  B,  a  greater  amount  of  displacement 
will  be  lost  by  A  In  paadng  Into  the 
hollow  than  by  B ;  therefore  A  will  be 
subject  to  larger  disturbinff  force,  and 
will  fall  further  than  B,  and  neoessariiy 
so. 

«  B.  J."  admits  that  A  wiU  not  riae 
higher,  but  for  the  aame  reason  It  will 
fall  lower,  Ibr  he  admits  that  it  wiU 
lose  more  buoyancy  than  B  by  the  pas- 
sage of  the  wave  behind.  His  argument 
with  reference  to  the  water  embracing 
the  bow  in  A  earlier  than  in  B  does  not 
till  she  has  fallen  below  the  hollow 


(there  being  no  water  in  the  hollow  to 
embrace  thei)ow),  and  till  she  have  fallen 
suffidently  to  compensate  for  the  greater 
loas  of  buoyancy  she  sustained  oy  the 
paasage  of  Uie  wave  behind,  and  if  the 
greater  moment  of  motion  of  A's  greater 
weight  of  hull  and  lading,  and  in  that 
seetton  of  tba  bow,  did  not  carry  the 
bow  furdier  down,  the  shock  which  she 
would  sustain  from  the  increased  resb- 
Unce  which  the  water  would  offer  to  pre* 
vent  It,  must  be  very  in|urioos  to  the 
strength  of  the  fbbric  and  to  her  speed. 
I  must  repeat  that  a  flambing  bow  can 
only  increase  the  evU  it  was  intended  to 
correct,  or,  at  least,  to  lessen.  Then, 
with  reference  to  the  guns  and  lading  of 
our  men-of-war  their  weight  is  much 
over-rated;  thus,  the  total  weighta  of 
the  following  vesselsi  iachidiog  their 
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MR.  BIBHOPP'S   ''disc"   ENOtNB   IMPROVED. 


Total 

Weight  of  HnU. 

Weight  of  Guns  and 

Sepante 
Weight  of  AmnDeot. 

Lading. 

CoBftance  . 

.    1477  toni. 

1090  toni. 

260  tow. 

Barham 

.        .    1447    „ 

1090    „ 

260    „ 

Pique 

.        .    1180    „ 

678    „ 

184     „ 

Castor 

.        .      940    „ 

703    „ 

170    „ 

StYinoent 

.        .    2400    „ 

2230    „ 

320    „ 

Under-rating  the  weight  of  hull  has  led 
to  many  failnres  in  our  men-of-war,  and 
an  exaggerated  estimate  of  the  difficulty 
of  providing  for  the  great  weight  A 
guna  is  frequently  given  to  account  for 
lailurea,  but  which  it  may  be  seen  is 
quite  too  small  to  justify  any. 
I  have  no  doubt  but  that ''  B.  J.*'  will 


perceive  on  reflection,  that  the  increased 
weight  of  hull  which  a  flambing  bow 
necessarily  entails  is  an  unmixed  evil, 
and  cannot  be  adopted  without  a  viola- 
tion  of  true  principles. 

I  am,  Sir,  your»,  &c., 

-    F . 


MR.  BISHOPP'S  ''disc"  RNOIKB  IMPROYBD. 


We  were  betrayed  last  week  by  the  lan- 
guage of  the  article  upon  this  engine,  which 
we  quoted  from  the  Thnet^  into  a  very  con- 
siderable error  respecting  it.  The  article 
was  headed  in  the  original "  Rotary  En- 
gines," and  it  spoke  of  Mr.  Biahopp's 
engine  thronghout  as  being  of  the  "  rotaiy" 
class.  We,  too,  fell  natnrally  into  the  mis- 
take of  so  regarding  it,  haTbg  bnt  a  yagne 
reooUectioB  of  the  "  Disc "  engine  in  its 
original  state,  and  snipecting  nothing  lets 
than  that  Mr.  Biahopp  (from  whom  the 
Time9  must  be  supposed  to  have  derired  its  ^ 
Information)  ihoald  not  know  the  naqie  of 
his  own  adopted  child.  We  have  been  tinoe 
informed  that  it  is  not  a  rotary  engine  at 
all ;  and  on  referring  to  the  enrolled  speci- 
fication of  Messrs.  Dayies  and  Taylor  (Oct. 
26, 1836)  we  find  this  to  be  tme.  Can- 
onaly  enough,  however,  even  in  that  specifi- 
cation it  is  called  a  "  rotary  engine,"  and 
this  in  the  faee  of  some  pains  taken  to 
show  that  '*  the  piston  does  not  actnally 
revolTe,"  and  is  pbbybntbd  (by  a  partition) 
from  rsTolTing.  After  all,  therefors,  Mr. 
Biihopp  has  bnt  adopted  along  with  the 
child,  a  name  foolishly  given  to  it  by  its  own 
parents. 

The  motion  of  the ''  Disc"  engine,  though 
not  rotary,  can  hardly  be  called  reciprocat- 
ing ;  it  is  in  fact,  neither  the  one  nor  the 
other  in  the  sense  in  which  these  words  are 
ordinarily  understood,  but  a  something  com- 
pounded of  both.  Messrs.  Davies  and 
Taylor  hi  their  speoification  call  in  the  Sun 
and  Earth  to  help  them  to  explain  what 
this  complex  movement  is ;  but  with  very 
indifferent  suooess.  We  have  acme  hope  of 
befaig  able  hi  a  future  article,  with  the  aid 
of  a  litde  geometrical  analysia,  to  convey  to 
our  readers  a  aonewfaat  dearer  idea  of  the . 


path  it  describes,  than  the  inventors  have 
been  able  to  do  themselves ;  but  it  is  one  of 
tiiose  things  which  to  be  readily  and  ftilly 
comprehended  must  be  seen. 

We  have  ourselvea  had  the  advantage 
sinoe  last  week  of  such  an  occular  inspection 
of  this  engine  at  the  Tumt  Office,  and  very 
cordially  bear  our  humble  testimony  to  the 
highly  efficient  manner  in  which  it  doea  all 
the  work  of  that  vast  establishment.  Occu- 
pying, as  it  does,  but  a  small  comer  in  an 
immense  hall  (though  of  full  16  horaea 
power) — giving  motion  by  a  single  index 
finger  (aa  it  were)  to  the  new  and  huge 
machinery  of  Applegath,  by  which  more 
than  10,000  oopiea  an  hour  are  printed 
of  a  journal  which,  confessedly,  more  than 
any  other,  leads,  and  guides,  and  governs  the 
world — it  looked  to  us,  in  fancy,  liker  the 
fdlcrum  which  Archimedes  imagined  and 
aighed  for,  than  anything  else  we  had  ever 
Been. 

In  the  future  article  before  promised,  we 
shall  explain  in  what  Mr.  Bishopp's  im- 
provements oonrist ;  but  it  is  no  more  than 
right  that  we  ahould  state  at  once  that  we 
tUnk  they  fhlly  account  for  that  which 
was  once  so  '*  decided  a  fsilore"  being 
now  BO  eminently  successful. 

Several  other  enginea  of  this  "  Disc-im* 
proved"  kind  have  been  mentioned  to  ua 
as  having  been  for  a  considerable  time  at 
work.  At  the  paper  works  of  Messrs. 
Dickinson  and  Co.  there  are  four ;  one  of 
30  horses  power,  two  of  sixteen  horses 
power,  and  one  of  8  horses  power ;  at  the 
atarch-works  of  Messrs.  O.  Jones  and  Co., 
Battersea,  one  of  30  horses  power;  and  at 
the  paper-works  of  Mr.  Brock,  Dover,  one  of 
16  horses  power. 
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BEUNKT's  ft^rmiOXKATINO  BBAIMS. 

[lUfiitand  under  the  Act  lot  the  Protection  of  Articles  of  Utility.    Jamea  Joieph  Bni]iet»  of  the  Caiul 
Works,  Iiimehonse,  CItH  Engineer»  IttTontor  and  Proprietor.] 


\  i 

The  object  of  the  invention  whioh 
Ibnni  the  subject  of  this  registration  is, 
to  obviAte  a  great  and  adLnowiedged 
ertly  namelT,  uie  heating  to  which  the 
•  brass  joumaJs  or  bearings  of  the  plum- 
mer  blocks  of  railway  snaftsi  the  brass 
JMnts  of  connecting  rods,  &c.,  are  now 
snliject — invohing,  as  such  heating  does, 
the  rapid  wear  of  the  parts,  and  the 
consequent  derangement  of  die  machi- 
nay  d^ndent  on  the  exactness  of  their 
action,  for  its  efficiency. 

Mr.  Brunet  proposes  to  make  a  cavity 
in  each  pair  of  brasses,  and  to  cause,  by 
means  of  two  pipes — an  inlet  and  an 
oatlet  c«e— «  stream  of  cold  water  to 


flow  continually  through  the  cavity.  Of 
the  perfect  sufficiency  of  thb  remedy 
there  can  be  no  doubt. 

The  engraving  shows  a  pair  of  ordi- 
.  nary  brasses  on  this  plan  adapted  for  a 
plummer  block  bearing,  or  for  the  joint 
of  a  connecting  rod. 

A  A  is  the  cavity ;  B  is  the  inlet  pipe ; 
and  C  the  outlet  pipe.    The  brasses  are 


strengthened  by  pillars,  a  a, 
lof  br 


In  the  case  of  Grasses  for  the  points  of 
connecting  rods,  and  other  similar  parts 
of  machinery  in  motion,  the  pipes  or 
tubes  must  be  flexible,  in  order  to  follow 
the  motion  of  the  rod. 


COUBT  OV  aUXBM'a  BSKCB,  WBSTMINSTBB. — JUNB  SO. 

lSMm0  tii  Nid  JVtet,  hrfiare  Lord  CMifJuiHee  Dmmum,  and  SpeeM  Juriet.'] 

BOIXIDAT  «.  FAWCBTT. — BOTH  OF  HVDDBBSVIBLD. 


Mr.  Wehster  and  Mr.  Pollock  sppeared  for  the 
plalntJff,  and  Mr.  Hi^es  for  the  deftndant. 

This  was  an  aotion  to  try  the  validity  of  a  patent 
taken  out  hj  the  plaintiiT  for  improvements  in  Self- 
Ctenemting  6as  Lamps,  tihfch  it  was  alleged  the 
defendant  had  InfHnged.  From  the  evidence  it 
appeared  that  though  several  patents  had  heen 
taken  out  for  portude  lamps,  to  ham  gaseous  or 
— , ^  Bquidg  without  the  use  of  wicks,  none  of 


1  had  succeeded  in  that  object,  so  as  to  hring 
tksm  into  extensive  use,  until  the  improvements 
introdueed  by  the  pUdotiiT  had  removed  the  formei 
defects;  and  that  since  those  improvements  had 
beea  effected  the  sale  had  been  very  great:  and  the 
miUty  of  the  new  lamp  was  so  manifest  that  many 
MTtiee  had  commenced  to  make  them  without  due 
ffcenee  from  the  patentee,  And,  amongst  the  fore- 
most, the  defendant,  whose  ion  had  been  in  jdain- 
tUr  s  employ,  during  the  time  that  the  models  of  the 
dIAxent  kinds  of  burners  patented  had  been  made 
far  the  purpose  of  being  set  forth  in  the  spedflca- 
tion. 

Couaael  in  setting  forth  phdntiflrs  case,  stated 
that  the  netion  was  brought  to  assert  the  right  of 


plaintiiT.  and  not  with  a  view  of  obtaining  damages. 
The  deflBnoe  was  that  the  patented  improvements 
were  not  new ;  and  in  support  of  this  plea,  evidence 
was  adduced  to  show  thst  a  burner  for  a  vapour 
lamp,  similar  to  that  claimed  by  plaintifT,  had  been 
sold  and  invoiced  to  a  party  in  the  month  of 
November,  1847,  being  nearly  two  months  prior  to 
the  sealing  of  the  patent.  On  examination,  how- 
ever, in  Court,  the  burner  proved  to  be  essentially 
different. 

An  attempt  was  made  by  defisttdant  to  show  that 
he  was  not  the  party  that  sold  the  particular  lamp 
upon  which  the  action  was  brought,  but  that  the 
lamp  business  was  his  son's,  though  conducted  in 
his  (defendant's)  shop.  This  portion  of  tbe  defence, 
however,  signally  failed,  for  it  was4)roved  that  tbe 
defendant  was  present  when  the  lamp  was  sold,  and 
the  invoice  was  made  out  in  his  name,  and  re- 
ceipted by  defendant  also. 

The  Judge,  after  commenting  on  the  evidence, 
told  the  jury  that  if  they  thought  the  invention  of 
the  plaintUT  superior  to  others,  it  was  sufficient  to 
establish  his  exclusive  right  to  make  and  vend  the 
■sme,  and  he  leoMdiDgly  left  it  to  the  Jury  to  say. 
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flnt»  whether  the  defendant  mU  Ike  tepp  flpM 
which  the  action  had  been  brought,  and,  a^cond , 

^^ttmM  i«e  taVHMOa  WM  BewC 

The  Jury  retired ;  an«e«ietaMfc««i€aRKt,faii(a 
a  verdict  for  the  plaintiff,  on  both  the  pointa  left  to 
them  by  the  Judge.  The  Judge's  Associate,  on 
receiving  the  verdict,  stated  to  the  Jury,  that  having 
found  In  Ikvour  of  the  ptalntlff's  right,  it  would 
only  be  neoesaaiy  to  apeoUy  a  aoHted  ma,  as  the 
plaintur  had  not  made  it  a  ««efllioB  dt  4aBMMa. 
The  Jury,  therefore,  fkrand  dnmagns  om  CMrthuv, 
The  Judge,  mpon  being  applf ed  to,  ceifffled  fhr  ooil^ 
which  &»  defendant  will  accordingly  h»ve  ike  fay 
on  both  9i§M.— Birmingham  Jownal,  JtOm  9tk, 
1849. 


MAONXTIC   ORB  SBPABATOR.— AK  AMBRI- 
CAN   COPY  OV  AW  XKGUBH  ORIOIHAL. 

Sir,— In  yoiur  Taliiablfi  periodical  for  Jane 
10, 1843,  yon  hare  &vonrad  me,  tnder  tt» 
title  of  MfOUmt/'i  WkUe  L$a,  ^.,  with  « 
review  of  a  peUot  of  mlBe,  4«ted  October 
1842,  and  in  yew  Imt  Nvnber,  July  7, 
yon  give  an  acconntof  an  apparatus  patented 
in  America  by  Ransom  Cook,  Baq. 

In  principle,  a«d  in  Affept^joa will  tm 
dwt  my  pcMt  Is  tbe  aame,  Tbe  appantng 
I  pnt  np  fa  ooBfltracted  wich  magneta  cb* 
tained  by  gil?anie  aeCton,  asd,  ezeeptinf  In 
medhaaleal  WiM^emeat^  Mr.  Cook's  is  si- 
a&ilar  to  wina.  After  Asssrihlug  my  app»» 
Mtai  and  illastntii^  it  wf tb  drawtogs,  y«« 
wiU  see  tbat  the  daim  att  «p  by  me  is  for 

W9m  /r$m  ikt  0xid$  ^  Jmd^  or  ^  otter 
metaU,  and  te  #qwriaf»  irom*  The  oodas 
fure  dJMbai^ad  down  «  obaot»  ixed  at  an 
angio  of  nboBt  30%  formed  of  wood  or  sonm 
other  tton-condnoting  material,  bom  tbe 
bottom  of  which  the  poles  of  n  number  of 
magnets  project  upwards,  and  to  which  n 
slow  lateral,  siere-Uke  motion  is  given  by 
machinery ;  the  magnets  attract  and  reta^ 
the  iron,  and  the  oxides  pass  free. 
Your  f aithfiil  senrnnlw 

John  Muixufs. 
Batlenea,JD]y«,lt49. 

[We  have  vierilled  BIr.  Midlins's  referenoei^ 
aniibdl^tblsitotoBsflot  IsqvitoMRWt 


sniciFioAfxoirs  oy  wxautm  PATi»t«  bn* 
mouMo  Doum  vmrn  wvsk  nrDiv* 
12th  ov  jvlt,  1949. 

Jow  CoQFB  Hadvaiti  Z9,  Btoemobnry- 
MpMOy  i^«  JB*  M?wF  OM  leyreosMeiH  oraii^ 
pfnmmU  InraUwmwhsA.  Patent  datoA 
fmnan  »•  1948. 

TMa  infontJoa  eondsto 

1.  In  makiiig  the  spokes  of  wTonilht  inm 
bars,  wUdi  hare  their  nnve  eods  bent  iato 
the  form  of  thrse  sidea  of  an  s^uUataral 
pofy^Mi,  so  that  they  may  oterlai^  one  aa* 
9lbir#   nnmmiB  m»jh$ 


two  cheeks,  and  are  eat 
Misiiy  Awn  tibe  osalM  ^do  4/ the  4ih«k»  io 
AS  not  to  MMM  in  oanisct  with  the  axle. 
These  spokes  may  either  be  of  the  L,  A,  or 
T  form,  and  are  bent  into  the  desired  shape 
at  the  nave  end  by  means  of  suitably  shaped 
blocks. 

2.  The  tym  of  4lw  wheel  is  made  of  leas 
diameter  eft  the  part  next  to  the  flange 
than  in  the  eentre,  hi  order  that  the  tread 
may  be  on  llie  centre  of  the  line  of  rails. 

3.  To  onable  the  flanged  wheel  to  run  on 
tramways,  a  ring  with  a  plain  periphery  and 
a  portion  of  its  inside  circnmfBrenoe  chalked 
down  to  recelTe  tht  flange,  is  shrunk  on. 

ClaiwiL  The  three  eewral  modes  of  con- 
structing railway  wheels. 

WiLUAic  BovB,  New  Wbaif,  White- 
friars,  London,  oarpenter  and  joiner.  jFbr 
cerftint  impi'sosmentf  4n  the  mode  ofwntimg 
or  combining  pipet  or  lengths  of  pipegp 
tubeif  or  ehmrnele  formed  qfgUue,  earthen^ 
ware,  or  other  similar  material.  Patent 
dbUJamMTl^lMf. 

Thepipaswis  iiwiiiiamnifrtrfrffrtnli 
of  jMotfon  with  teside  or  ontsids  gvoevon 
or  pmjegtions,  and  an  uafttod  by  maan$nf 
metal  clips  or  daipa  famishsd  with  oon^  . 
sponding  grooves  or  pcsfootioiis.  Ai^gs  of 
some  suitable  elastic  material  are  interposed 
between  the  points  of  contnot  of  the  toboa^ 
to  allow  of  their  being  brought  olose  toge- 
ther. Or,  in  order  to  dispense  with  the 
use  of  the  elastic  rings,  the  external  diamo* 
ters  of  the  ends  of  some  of  the  tubes  am 
made  smaller  than  ttie  ends  of  the  otlierB^  itt 
order  that  they  may  fit  into  one  another, 
and  ore  furnished  with  ears  whereby  Chey 


r-^na 


is  my  bo  plaoed  rsdhdlv 
IteMMteStandmiidodto 


uniting  of  pipes, 
1.  By  means  of  grooves  on  their  exterior 

circumferences  and  indented  metal  clips,  in 

oombfnation  witii  «testle  rings. 
t«  BymMnsofprojoellonsonthi^Bxte- 

rior   circomferenoes  and   extended   asetal 

elips,  in  combination  with  elastic  ringi. 

3.  By  means  of  pnjoetiowi  on  tfaebr  teter* 
nal  diameteft  and  bmIsI  elaspa»  bi< 
Hon  with  elaatiorittgi. 

4.  By  means  of  the  paai 
lion  whi(h  allows  of  the  naa  of  ttm 
rings  bebig  dispensed  mWi ;  mid, 

6,  Permits  ^  their  being  boUeil  togothar* 
Onnn  Bljlwm,  of  the  ThaaMa  Plato  Ghnn 
Company,  IS,  8ontliampton-4treet,  Strand^ 
gentleman.  JPfer  Mrteia  in^framnmUe  In 
esa/i/artar,  or  imUilaiarefir  or  in  sklps^ 
•dUelef,  Aonsst,  or  o^Acr  MMh^.  Patent 
datad  Jaooary  11, 1849. 
The  iapromaiBBto  in  vamilatiag  are  an 

feUOWBI— 

1.  sups  of  iflass  are  fixed  tn&BTenaly» 
wdataaitaUedMBnaas^parttinai  '  ' 
AraaMibahladwUehhiplaoadi     ~ 


MUfOLlBU  SPIOIflCATIOMS  IVBOLl^BD  DUEI1I0  TS«  WBBK. 

The 


■OTMbbfrnM,  ftunithtdiB  a  i 
B«r  wftii  tnniTWM  pleott  of  fliM,  M  ttaft 
« it  if  lowvrtd  or  niiod,  tbo  f laM  ftiipt  of 
the  mofMble  Iruio  nay  bo  brought  oror  the 
•paoM  io  the  wiodow  framot  lo  at  to  provmt 
the  ioffioe  of  air  into  the  apartmentt  or 
f^  HTfi,  The  moToablo  frame  li  mo? ad 
n»  aad  liowii  by  the  aotien  of  a  wedge-ihaped 
pieee  of  wood  plaoed  be«eatht  Mid  wUoh  ii 
aHddea  to  the  right  haod  or  to  the  left  by 
meane  of  a  itad  panlag  throogh  a  elot  In 
the  flxed  frame.  The  moreable  lirame  ia 
kept  down  by  two  tpfioga  plaeed  abore  it, 
gad  the  bottom  of  the  wedge-ehqied  pleee 
if  fitted  wilh  wheele  to  enable  it  to  ruiinon 
moothly  in  the  frame. 

3.  Tk9  atyle  of  the  window  fraaM  ie  pe^. 
Imted  with  lerval  holea  eofored  with  wiie 
gatt«e«  and  behind  them  ia  a  moreihle  plate, 
alao  peHbrated  with  limaar  holee  at  a  ttke 
dbtmioe  apart,  and  eovered  with  wire  genae, 
irtneh,  at  it  ia  tlid  baobwardi  or  lorwarda, 
I  or  eloeei  oommnnieation  between  the 


interior  and  outride  of  the  apartment. 

S,  Doora  am  pierced  with  holes  in  that 
part  which  ia  to  be  oofored  with  Anger 
nlatea,  which  are  made  with  oorreepondhig 
noiee  eovered  with  wire  gavfe,  and  are  pro» 
vided  with  e  eUding  pieee  to  admit  or  prevmit 
the  fa«r«ea  of  air  to  the  apartment 

4t  The  windows  are  oomposed  of  stont 
pioeeaof  «own  or  flint  glass  ent  hi  a  di^ 
BMwd  ehapet  which  are  supported  at  their 
code  in  a  fortical  system  of  levers  or  **  leay 
tongs."  The  ends  of  the  toogs  are  brought 
nearer  to,  or  Iwther  from  each  other,  by  the 
eotion  of  a  right  and  lefMiend  screw  psering 
throngib  thens,  whereby  they  will  be  donp 
gated  or  shortened,  and  tiie  pieoss  of  glass 
[uentiy  sspsrated  fnm  each  other,  so 

to  iBtTc  a  space  between  for  the  passege 
of  air,  or  brought  into  immediate  ooatsct 
with  one  another,  so  aa  to  ent  oiT  the  pee- 
eege*  Or  the  piwes  of  i^  may  each  be 
fitted  witili  a  pin  thai  tahea  into  a  slot  fai  a 
sliding  vertical  fiat  red,  whiehM  itis  asoved 

or  down,  will  adadt  or  prevent  the  ingrsss 

air. 

5,  To  ventilate  sUpa,  holes  are  enl  in 
their  sides,  and  fltbod  with  iron  teleseopie 
oyUnders,  The  inside  cylinder  fai  each  esse 
ie  conaferuoted  with  opsniags,  liimishcd  with 
aBdes,  so  that  ea  it  ia  thrust  ontwarda  or 
drawn  inwards,  sir  will  or  will  not  be  ed« 
ndtted.  The  sUdes  are  for  the  purpoee  of 
fSgulating  the  quantity  so  admitted. 

6«  The  patentee  rsswrks  that  the  air  in 
lasBBodiate  eontset  with  the  glass  shades  el 
railway  ceiriage  end  other  roof  of  Ismpe, 
rthe  ra&- 


5 


nsQSsssrily  vithited  by  1 
tson  of  heat,  end  he  propesee  to  convey  H 
nutside  by  envalopfaig  Urn  ilssa  shade  bi  a 
second  one  open  at  bottom  and  oonunnniw 

'  ril^wiihttei 


I  daima  the  various  anwiia- 
menti  and  combinationc  as  indicsted  in  tibi 
drawhigs  which  eecompaay  the  speeiflcatlont 
when  applied  to  ventUadng  purpoees. 

William  Walbbe,  Manchester,  egsnt 
^bi*  eiffcin  ^a^proesoMnls  in  etecAMciy  er 
MMre^  /er  e/ienliy  roedr  or  lee^, 
mkiek  fcipreteaMn^  ere  else  tippUe§m  #e 
ofAcr«fiMti;cirptti7»efef«  Patent  dated  Jsni* 
ary  U,  1849. 

The  preeent  invention  oeneietsin  efibet  af 
a  new  street*sweepiag  meehine,  which  mna 
on  four  wheels,  and  lupports  in  frm 

them  a  laige  trsnsveiae  diagonal  brush, 
which  is  driven  firom  one  of  the  locomotivo 
wheels  (the  two  chennd  brushes  bsing  drivmi 
from  the  other  one)  by  meane  of  suitable 
toothed  gearing.  When  in  action,  one  of 
the  chennel  brushes  is  withdrawn  from  eon- 
tact  with  the  gronnd,  while  the  other 
swespe  the  soil  from  the  sides  in  front  of 
the  huge  roller  brush,  which  eweeps  it  in 
tnm  faito  a  ridge  following  the  line  of  rood. 
The  larger  roUer  mey  be  lasde  to  inelino 
diagonally  in  either  direction  by  meane  of  a 
bar  moving  in  a  slotted  w>^hnnti  end  the 
ohannai  brush,  whieh  is  forthest  from  its 
edge,  is  the  one  thst  must  be  withdrawn 
from  contact  with  the  ground.  The  chaa^ 
nd  brushes  are  rendsTBd  ezpsndiag  by 
having  the  bars  which  carry  them  connedsd 
by  levers  to  rings  passtag  over  right  end 
left*handed  seraws. 

When  the  soil  has  been  swept  into  a 
ridge,  it  is  gathered  up  by  a  msohine,  whisli 
ooniiets  of  a  frame  running  on  wheels  thst 
give  motion  to  two  wlieels  tuppovted  in  it» 
which  are  placed  one  beneath  the  other«end 
round  which  peeses  en  endless  chain  of 
bnekete.  The  bottom  of  the  fraeae  is  ourved, 
into  which  the  buckets  snocessively  take, 
and  is  opened  beUnd  Juet  above  the  cnwo, 
and  fitted  with  a  sloping  board  np  which 
the  soil  ia  swept  by  a  small  roller  brush, 
by  the  locomotive  whaela,  into  the 
iriience  it  ie  Isken  by  the  buefants 
and  emptied  throvgh  a  eendncting  pipe  hila 
a  cart  temporarily  attached  to  the  machine. 

An  improved  cart  is  Isetly  dsscribcd, 
which  may  be  used  as  a  soil  cart,  liquid 
manure  distanbutor,  fira*sngine,  or  watei^ 
eart,  and  conaista  of  aosse  running  on  wheele, 
having  a  sliding  top,  end  capshle  of  bsftag 
tilted  over  by  mesns  of  a  toothed  signmnt, 
pipion,  and  hsnd.wineh  connected  ta  it 
When  rsquirsd,  it  may  befitted  with  awater- 
diatribntor,  er  with  a  rotsry  pump  fauide 
and^a  liquid  manure  distributor. 

•1.  Thegensrsl  cottstmction  and 
;  of  the  BMchinery  for  sweephsg 

etruetion  end  appUeation  ef  the  chennsl 
brushes,  the  mode  of  expanding  tliam»  sstd 
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the  meani  of  changing  the  position  of  the 
diagonal  brash. 

2.  The  general  conitraction  and  amnge- 
ment  for  deaning  the  ground,  railing  the 
aoil  and  depotiting  it  in  a  cart,  detached 
from,  and  independent  of  the  machine. 
Alio  the  oonstmction  of  cart  and  the  appU- 
cation  of  rotary  pnmps  thereto,  and  the 
mode  of  tilting  the  same. 

MiCHAXL  Loam,  Treakerley,  Cornwall, 
engineer.  For  in^owmmii  tn  the  manu- 
faeinre  ofjugwf.  Patent  dated  January 
11,  1849. 

A  itrip  of  calico,  or  other  tnitable  elattie 
Iftbrie,  is  led  fh>m  a  reel  underneath  a  hop- 
per filled  with  gunpowder,  and  is  caused  to 
ussume  the  shape  of  a  trough,  which,  when 
supplied  with  the  necessary  quantity  of 
gunpowder,  is  drawn  under  weighted  pro- 
jecting pieces,  and  through  a  hollow  axis, 
which  haTc  the  effect  of  bending  the  edges 
of  the  calico  over  so  as  to  complete  the 
tube.  Upon  this  axis  is  a  collair,  which 
supports  a  rotary  plate,  and  carries  an  ad- 
justable sliding  piece  through  which  the 
Cube  is  led.  The  rotary  plate  is  fiirnished 
with  a  conTcnient  number  of  bobbins  liating 
yarns  or  tiureads  wound  upon  them.  The 
sliding  plate  is  perforated  with  holes,  and 
the  threads  are  passed  through  them  and 
attached  to  the  tube.  The  plate  and  bob- 
bins are  made  to  re?ohre,  and  the  lube 
drawn  out,  whereby  the  threads  or  yams 
are  wound  round  it.  The  tube,  as  it  is 
drawn  out,  is  wound  upon  a  drum.  Instead 
of  threads  or  yarns,  it  is  proposed  to  use  a 
Cape.  When  the  tulM  has  been  thus  far 
oompleted,  it  is  coated  with  aome  water- 
proofing material,  as  usual. 

GlSstm.— Manu&oturingfiuees  for  mining 
and  other  puqposes  by  means  of  calico  i  or 
lytlier  suitable  flexible  fabric  or  material, 
which  is  progressiTely  made  to  asaume  tiie 
form  of  the  internal  tube. 

FnANCis  HoBLBK,  BuddcTsbury,  Lon- 
don, gentleman.  .Vbr  inqmnfemmti  in  the 
etmairuetion  qf  the  eyUnden  or  barrele  of 
agfetam  amd  wimdlaaeee.  Patent  dated 
January  11, 1849. 

Mr.  HobWs  invention  consists  in  con- 
•tructing  the  barrels  or  cylinders  of  cap- 
stana  and  windlasses  with  cunred  grooves  of 
sufficient  siie  to  suit  the  Unks,  in  order  to 
gWe  increased  hold  or  bite  to  the  chains. 
Tlie  surfaces  of  the  cylinders  may  be  par- 
tially or  wholly  of  metal. 

Ctotm.-^Constructittg  the  barrds  or  cy- 
linders of  capstans  or  windlasses  with  curved 
grooves,  aa  described. 

William  Edwajlo  Niwtok,  Chancery- 
lane,  C.  B.  ^br  a  eertaka  ia^^rmrememt  or 
imfrovemeiUe  in  the  eomtruetion  qfwheek. 
(A  communication.)  Patent  dated  January 
11, 1849. 


A  new  railway  wheel  is  here  presented  to 
our  notice,  which  is  composed  of  three  por- 
tions—the nave,  the  rim,  and  two  side 
plates.  The  rim  is  of  cast  iron  or  wrought 
iron,  with  the  exterior  drcumference  diilled, 
or  of  steel,  and  has  two  dovetailed  grooves 
cut  in  the  edges  of  its  interior  drenmfer- 
ence.  The  two  side  plates  are  of  sheet  iron 
convexed  antwardly,  and  have  thdr  circum- 
ference turned  to  fit  into  the  dovetaU  grooTon 
respectivdy.  The  rim  is  expanded  by  hent, 
to  allow  tiie  side  plates  to  take  into  tlie 
grooves,  and  afterwards  shrunk  on.  The 
side  plates  are  attached  together  by  screw 
bolts  near  the  nave,  or  screw-nut  and  collar, 
and  win  have  the  effect,  on  account  of  their 
convexity,  when  screwed  up  closer  to  one 
another,  of  forcing  the  edge  of  the  plates 
into  doser  contact  with  the  rim.  Or,  the 
side  plates  may  be  bolted  to  the  rim.  Hie 
side  plates  may  be  plain  or  corrugated. 

Gbn'm.— Forming  a  whed  of  three  prin- 
dpal  parts — a  rim  piece,  and  nave  with  two 
side  plates,  made  with  pldn  or  corrugated 
surfaces,  and  formed  more  or  less  convex 
outwardly ;  the  whole  constructed,  put  toge- 
ther, fastened,  and  having  tightening  pieces 
as  described,  whether  the  principal  parti  are 
put  together  by  means  of  dovetaUing  the 
side  plates  into  the  rim  piece ;  or,  if  the  rim 
is  attached  by  means  of  screw  bolts  or  rivets 
passing  through  the  plates  near  the  rim  ; 
and  whether  the  plates  are  tightened  upon 
the  rim  by  means  of  screw  bolts  placed  near 
the  axle,  or  having  a  screw-nut  and  collar 
upon  the  axle,  or  by  any  analogous  means 
by  which  the  outward  convexity  of  the  plates 
may  be  forced  inwards  or  towards  each  other 
at  or  near  the  centre,  thereby  causing  their 
peripheries  to  expand,  stretdi,  and  enUuqge 
into  full  contact  with  the  rim. 

MiLBS  WniGLKY,  Ashton-under-Lyne, 
ardiitect.  For  eertam  improvemeniem  the 
mamfiKture  qf  yeaet  or  harm.  Patent 
dated  January  11,  1849. 

The  patentee  proposes  to  manufacture 
liquid  yeast  or  barm  by  mixing  100  lbs.  of 
brewers'  barm  or  yeast  with  100  lbs.  of  dis- 
tillers' barm  or  yeast.  He  then  mixes  sepa- 
ratdy  1  lb.  of  flour  with  4  os.  of  spirits  of 
wine,  and  10  os.  of  water,  so  as  to  form  a 
paste,  whicJi  is  afterwards  mixed  with  the 
biewers  and  distillers'  yeast  or  barm.  In 
order  to  produce  solid  yeast  or  barm,  the 
mixture  is  placed  in  linen  bags  and  sub- 
jected to  pressure  in  hydraulic  or  other 
presses,  whereby  the  liquid  is  expressed, 
and  the  remaining  solid  portion  is  preserved 
for  use. 

Or,  instead  of  the  substances  before  men- 
tioned, sesqui-carbonate  of]  ammonia,  tar- 
taric add,  carbonate  of  soda,  &c,  may  be 


C/atNa.— 1.  The  mode  of  manufiMturins 


RBOBMT  AMBMCAK  PAT8KT8. 
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jMst  or  bmn  In  a  ttqaM  or  solid  itate  by 
the  admiztiire  of  tho  solMtaDcei  bofora 
dttcrib«d. 

2.  The  applioatkm  of  bydranlie  and  other 
pietacs  to  iqutrate  the  liquid  from  the  loUd 
yeast. 

Chkistophbk  NiOKBLSt  Albany -road, 
Surrey,  gentleman.  Far  ui^provemmU  ti» 
pnparimg  amd  numttfactmimg  India-rutber 
{emomtehtme.)   Patentdated  Jan.ll,  1849. 

These  improvements  refer  to  the  oonstne- 
tion  of  the  masticating  machine  and  to  the 
▼nleanization  of  caontchooe. 

The  masticating  machine  consists  of  a 
esse  open  at  top,  bnt  capable  of  being  dosed 
at  pleasure,  in  which  reTolves  the  kneading 
roller,  fitted  with  flanehes  at  each  end,  to 
prerent  the  caootclurao  under  operation 
from  coming  into  contact  with  the  ends  of 
the  cylinder ;  and  the  roller  is  in  some  cases 
made  to  work  eooentrically  in  the  cylinder. 
Heat  is  communicated  by  means  of  a  steam 
jacket. 

The  powder  or  flowers  of  sulphur  is  mixed 
with  the  caoutchouc  while  in  the  masticating 
machine,  and  heated  to  a  low  temperature, 
in  the  proportion  of  one  to  six,  after  which 
it  is  pressed  into  blocks  in  heated  moulds, 
and  may  then  be  cut  into  sheets  or  thread. 
The  blocks  are,  howerer,  first  put  under  a 
weighted  board,  to  which  a  to-and-fro  moTC- 
ment  is  imparted,  in  order  that  the  Tulcan- 
iaed  esoutohone  may  be  sul^ected  to  pressure 
and  to  a  tibralory  motion,  which,  the  paten- 
tee atates,  produces  a  beneficial  effect  upon 
it.  Fumes  of  sulphur  may  be  substitntsd 
for  the  powder  or  flowers,  and  it  is  proposed 
to  pass  hydrogen  or  phosphorus  to  the 
caontehouo  during  the  masticating  process. 

CZstiBw.— 1.  Making  the  cylinders  of  the 
masticating  machines  with  flanehes,  snd  to 
work  eccentrically  in  the  cylinder. 

2.  Manufacturing  India  rubber  by  com- 
bining it  with  sulphur  or  substances  contain- 
ing sulphur,  or  the  products  of  sulphur,  by 
kneading,  grinding,  or  masticating  it.  Also 
by  combinfaig  it  with  the  ibmes  of  sulphur 
during  the  Imesding,  grinding,  or  masticat- 
ing proceu.  And,  lasUy,  by  combining  it, 
when  mixed  with  sulphur,  with  phosphorus. 

Jahss  Castlbt,  of  Harpenden,  Hert- 
ford, manufacturing  chemist.  For  improve- 
fmemtt  in  the  mamtfaetwre  qf  varnishes  from 
rerimemM  tubatanets.  Patent  dated  January 
11, 1849. 

Thia  invention  consists, 

1.  In  manufacturing  in  manner  following, 
from  resin  spirit  and  the  gum  resin  called 
gutta  percha  or  gutta  tnban,  a  new  com- 
pound or  Tarnish,  which  possesses  the  pro- 
perties of  being  strongly  adhesive  and 
perfectly  water  repellent  The  patentee 
puts  into  a  pot  three  parts,  by  weight,  of 


the  gutta  pereha  or  gutta  tuban^  as  imported 
or  as  it  may  be  bought  in  the  home  market, 
and  adds  nine  parts  of  crude  rosin  spirit 
(obtained  by  the  destructive  distillation  of 
common  rosin),  and  subject  them  to  a  heat 
of  from  120«>  to  140^  Fahrenheit,  stirrhig 
the  mixture  occasionally.  The  resulting 
solution  forms  a  varnish  which  answers  weU 
for  the  coating  of  aU  coarse  fabrics,  such  as 
tarpauUngs,  rick-doths,  &c. ;  bnt  to  obtain 
a  varnish  of  a  purer  and  better  quality,  suit- 
able for  fine  articles,  he  substitutes  in  the 
preceding  process  for  the  crude  rosin  spirit, 
a  reetified  rosin  spirit,  which  he  obtains  by 
psssing  a  current  of  steam  through  the  crudie 
roain  spirit  until  the  condensed  product 
which  comes  over  exhibits  a  specific  gravity 
of  about  0'870,  at  which  point  the  process 
of  distillation  must  be  stopped,  all  produeta 
of  a  higher  specific  grarity  bdng  injurious 
to  the  quality  of  the  spirit. 

2.  The  invention  consists  in  manufsctur- 
ing  a  colourless  varnish,  in  manner  follow- 
ing, from  gum  damsr  and  rosin  spirit,  or 
from  gum  mastic  and  rosin  spirit.  He  first 
takes  rosin  spirit  which  has  been  rectified 
by  stesm,  as  before  described,  and  mixes 
with  it  from  one-tenth  to  one-sixth  its  weight 
of  sulphuric  add,  of  not  less  specific  grarity 
than  1*700,  and  agitates  the  mixture  well, 
alter  which  he  rectifies  the  spirit  over  again 
by  means  of  a  current  of  steam,  as  before, 
when  the  spirit  comes  over  in  a  colourless 
state ;  and,  finally,  dissolves  the  gum  damar 
or  gum  mastio  in  about  four  times  its  weight 
of  this  purified  rectified  spirit  with  the  aid 
of  a  gentle  heat.  A  varnish  of  an  inferior 
sort  may  be  obtained  by  using  rosin  spirit 
whidi  has  undergone  one^  process  of  rectifi- 
cation only,  and  not  been  treated  with  the 
sulphuric  add. 

CbmMt.-»l.  The  manufacture  of  the  new 
varnish  compounded  of  gutta  perclia  and 
ronn  spirit  (crude,  rectified,  or  purified),  as 
before  described. 

2.  The  manufacture  of  the  new  varnishes 
compounded  of  gum  damar  and  rosin  spirit, 
or  of  gum  mastic  and  rosin  spirit,  whether 
such  spirit  is  rectified  and  decolourised  or 
rectified  only,  as  before  described. 


RECENT  AMBBICAN  »ATKKT8. 

[Selected  Arom  the  Franklin  Journal  for  iioM, 
1849.] 

For  ak  Improvbubnt  ik  Cane  Um- 
brellas.   Isaac  Hammond, 

Cfaf'm.— '*  What  I  claim  as  my  inven- 
tion is,  the  connecting  of  the  rod  with  the 
socket.piece,  and  with  the  cap,  by  means  of 
spring  catches,  which  are  received  within 
grooves  that  extend  sroand  the  interior  of 
the  said  socket-piece  nnd  cap,  in  the  man* 
ner  and  for  the  purposes  set  forth.'* 
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WIBUT  LIST  Of  HIW  MUkUMU  fAVSVff  AND  DESiaHS. 


Vom  jLsr  iMnoTBiinrf  iir  AfAOtfimnir 
FOA  Makiito  Bvllbtb.    /•  Dintmmohd. 

TIm  pfttntee  Mtys,-*-**  TiM  nalwe  of  ths 
>Sffl  pAtt  of  m J  faifwitloa  ooDtiiti  in  nak- 
ing  ImUeti  ftom  iltt  plaiai  of  iMd,  MiC, 
rolled,  htmiDOMd,  or  ouMnHie  fonned,  of  a 
tUokaiH  ]mB,  and  of  a  width  gnater,  than 
tho  liMnded  diameter  of  tiie  boDeli  to  be 
fttBOd,  wlMA  this  ti  to  bo  eonbiiiad  iHtk 
tibe  pneeM  of  makiftg  Moii  bolleia,  by  oat- 
tii%  tho  lead  fur  eaoh  bttUet,  by  a  paneh  and 
dio,  l^m  tho  width  of  the  bar,  by  aMane 
ofwhUhooAbtnedproeeaaornodeof  pro^ 
oedare^  the  balloto  an  eat  off  and  inraiid 
withottt  leafing  ierape  of  lead  in  the  opera- 
tion  of  oattiag,  aa  hetetofbre,  thna  aai^hig 
the  laboar  reqalred  in  reeasting  the  eenqpt, 

'  fanning  then  into  a  bar.  And  the 
1  part  of  nay  Imrentlon  reUtee  to  tho 
BO  for  eattiag  off  the  pteoee  from  tho 
bar  and  forming  the  bnllet8>  and  eorndtU  in 
nafaig  a  pnnoh,  the  end  of  whioh  ia  formed 
with  a  iemi-q>herieal  earity,  oomblned  with 
a  die  having  a  oyUndrioal  cavity  for  the 
panoh  to  movo  hi,  the  bottom  of  which  ia 


ia  the  foito  of  a  leml^^^hettod  aaftty,  WMH 
a  email  hole  in  the  oentre  thereof,  to  whiah 
ia  adapted  a  sUding  follower,  one  end  df 
whkh  eonatitntea  a  portion  of  the  aeaai- 
apherleal  oarlty  of  the  die,  the  aald  follower 
being  eo  eonnected  with  the  pwieh,  that 
when  it  (the  pnnoh)  la  drawn  bank,  it  ahnU 
carry  the  follower  with  it  atflldentiy  for  to 
diaehaige  tho  formed  bnlleta,  end  then  per- 
mit the  pnaoh  to  move  becki  independently 
of  the  follower,  to  leave  the  reqnind  diat- 
aaee  between  them  to  raeeive  the  bar  of  leed, 
whioh  is  of  greater  width  than  thediaflMlflr 
of  the  ballet  when  formed." 

Clafoi.— *«' What  I  otalm  M  my  faiventloa, 
ia  tho  BMthod  aet  forth  of  foraung  bnllota, 
by  entting  at  eaeh  openrtfon  a  piece  eeroao 
the  width  of  a  bar  of  lead  made  Olnner  and 
wider  than  the  diameter  of  the  intended 
ballet,  that  the  pineh,  hi  the  operation  ol 
cnttbg,  may  force  the  aald  pieoe  of  lend 
into  the  die,  and  there  iwage  it  into  the  fw- 
quired  form,  and  thus  avoid  leaving  : 
nantii  aa  described/' 


wnnxLT  uar  or  nbw  tKouaH  fathmtb. 


lUehaid  Ountt,  ofLcfeloa  Worka,  SoAdk,  agd, 
eitltnral  implement  maker,  for  improTemente  in 
hene-hoM,  pagmilb,  dilllhig  and  thrashing  ma< 
ditMry,  and  in  tteam  eaginat  aad  boUera  tat  $$rU- 
eaUioal  pupoiee.    Joly  f  i  iix  montlia* 

Edward  Ivea  Fuller,  ol  Margafet-ttreet,  CaYen> 
diati-tqaare,  carriage  buQder,  and  George  Tkber- 
nSale,  of  Mount-row,  WestminttflMMd,  eoaeh  irod 
ftnaider,  for  eertain  ImptoTementa  in  metalUo 
aptiags  for  carriages.    July  7;  six  montht. 

Hiomaa  Sedgwick  8ummert,of  ComwaO-tefrace, 
Laa,  Kent,  lighterman,  for  certain  improrementa 
in  fiwtentngi  for  mentha  of  aacka  and  b^a.  JvJtg 
9 ;  aiz  moutha. 

William  Lanrfe,  of  Carlton-place,  Glaagow,  mex- 
ehant,  for  improTements  in  meana  or  apparatoi  to 
to  aaapkiyed  foa  the  piaaarvatloa  of  Ufe  and  pto- 


party,  anah  lavrovemeata,  ar  patta  thaaaai;  tolqg 
api^ikaUe  to  various  arttolaa  of  Aunitora,  dcMa, 
and  travelling  apparattu.    Joly  t :  six  months. 

John  Ooodiar,  of  Mode  Wkael  MiUa,  near  Man* 
ekaalar,  miliar,  for  oartata  iavivroaBettta  taaallla 
fbr  gxindiog  wkeat  and  otkax  grain.    July  Si  alx 


George  Aogaatut  ftoMnaoH,  of  Loag^  MaMird, 
Saiblk,  gentlentfu,  and  Bidtani  Xgaa  Lee,  of 
Glasgow,  gentleman,  for  certain  improTameats  ia 
the  manufacture  of  teead,  and  in  the  machinery 
and  apparatus  to  be  need  therein;  aad  alao  im- 
pro  venunts  la  tke  regnlatioa  of  orena  aadtemawaa, 
part  of  whioh  improvements  are  alao  applleabia  to 
other  similar  useAiI  purposes.  July  10  ;  alz 
months. 


waaBi>T  U8T  OF  nnaiwira 


Bataaf   llo.im 
RMdatxa-tke  Ra- 
tion,    gister. 


Jnly  5 
ft 

1944 
194A 

6 

1946 

tf 

1947 

1948 
1M9 

7 

1950 
1951 
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1992 

If 

1959 

10 

11 

1994 
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Proprietors'  Names.  Adifeaies 

Charles  Hart   ^........m  Wantage,  Berks  .mm..m.m...m...« 

Thomas  £vans.«....M....  34,  SouthampCon-street,  Stnmd, 

J.  Davles  ^^ King's  Headcoozf, Uetboirn   1 

and  \ 

Charles  Maltley  Wood-street,  Gray's  Inn>road,  j 

William  Geoae... .........  Birmingham... * 

John  Smith  ...............  Corven,  near  Wolverhampton... 

Edward  Burgess 16,  St.  John-street-road,  Clerk- 

enwell    ^ 

George  Harborow  ......  Holbom-bara..»..<4....M«..M*M.M« 

Inwle,  Jones,  ft  Kia^ 

berley Birmingham....^.. « 

Vranois  Edward  Cole- 

grave  ..........«..•..,.«  Bmnswiek-taifaeB,  Brighton  «• 

John  Whitehead .........  Preston,  agrtenUural  machine 

John  Jones  m.....^^....^  Duke-stteet,  Llveipool .« 


Subjeets  «f  Design. 
Plough  head 

Fastening  for  collars,  stoCka, 
shirts,  and  flnxtts. 

Rotary  self- acting   totoeeo- 
plpe  maehtea. 

Self  >  ibedlng   apparatui  for 

eail  maahlaa. 
Feeding  apparatus  for  mills. 

Fire  Indicator  and  alarm. 
Shirt  c 


Harness  back-band  tag. 


Tile  machine  expaadar. 
Tailors'  symetromater. 
Twlnabox. 


4n 

SfUtttttt^BBlltf*- 


AS  PoBdM  Vtw  of 

. UFB  ASSUSAlVeS  eOlfPANT.— CaplM^  ASM^MOb  wMk  upwii  ^tWmW^Kf- 

iBeatpontoi  bf  .Aetof  fkrUiaient. 

fn  addittoB  tD  t&e  tfioTi^  the  fbBowing  advsntaget  ara  oflbred  to  the  asMMiL 
^polldof  oneriatiiBd,  am  afterwardy  indlfepatible,  as  appears  on  lite  Am*  afth»pDltiiaa> 


Sb  extra  ohnie  ftnr  going  to  or  fton  or  rasMfaig  at  (in  time  of  poweV  CamOm^  New  ianMa,  New 
Baoaawidk,  Ansuislasia,  Bemradh,  MadMm,Q9e  of  Good  Hope,  and  Prinoe  Idvatdfto  iatoad. 
A  BSertf  MnmlHhm  aAvwed' to  Agmta. 
riimiiHitiiioi  with  Tablea  and  ftiUest  infoimatloo  maj  be  had  at  the  Compans'ae 

^^  Age    20 £l  10    9  I  Age    40 £3  IS    « 

n      S»*~.»41  19    6  I     ,,     50.».»£S  18    6- 
iHBTIraliBnt  ibr  oo«alnr  afaaeita  ieq.ttMted» 
BDwA&DBATLIS,  Reddent  Manager  and  Aetnair. 

OiBoea,  76,  Cheapside,  London. 


waarheasaa,  te.  This  tuUn^  ma^  alao  be^  appUed  in  Chnrehe*  and  Chapeltv  fbr  t 
deaf  V^mom  to  liatan  to  tha  aemon,  Jkc  Fbr  oeaTeying  meaaagea  ftom  one  room 
maar^iiead  to  the  deck  of  a  Teaaal«  it  is  inyalnahle.    For  greater  distanoea  the'  n« 


__. ,_      _     tmapbeateapaAf 

cokLwatar,  and  when  taken  out  will  be  found-  as  Arm  and  dry  as  when  lint  pnt>im 

Omttat  Percha  TaMug^. 

Being  ao  eriiaotdftiary  a  condbctor  of  sound,  is  used  as  speaking  tubea  in-  nrilMMb  manufkctmfer,  llotallr, 
— _.. ^      —..    ...  .......  . -.       >,  fbr  the  pOTpoae  of  enabling 

om  to  another,  or  ftom  the 

._■  greater  distanoea  the'  newiy-in^wnted  Blaeciio- 

Tielegtaph  Wire  cohered' with  dutta  Pexcha  is  strongly  veoommendedi 

IDU  Bands. 

The  increasing  demand  ibr  the  Onlta  Paveha  atrappina  te  diiving  banda^  latti»atiipi,  ac*«  l^iUy  jnatttsa 
tte  strong  racwnmendKiona  thegr  have  ereiTwhere  receiTed. 

Gtitta  Perdka  Pomp  BuclMtiy  CCmIus  ^se. 

Vaw  aMilteaHoMNrf  Oiitta*Peieha  amar  likely  to  be  of  sudi  eztensfve  use  to  manuflutaitra,  englneeiv, 
asm  aa  the  aobatitatkMi  of  it  far  leather  in  pump  backeta,  TalToa,  fte.  Theae  bud^eta  can  be  had  of  an« 
aia*  Off  thJakBeaa  wmnvr  asaif  or  loivv,  and  aa  cold  water  will  never  tcftem  <A«ai,  tliey  aeldom  need 


OvtCa  Ptocha  PietaMi 

The  Gutta  Parcha  Goo«uiy  hanring  auppUed  HER  flAJlSSTT  THE  QUEEIT  with  several  elaborate 
gtuta  Peroha  Picture  Frames  Itor  Buckingham  Palace,  which  hvre-  been  highly  approved,  by  the  Boyal 
naaiij,  ftiUy  anticipate  a  great  demand  for  frames  fhm  the  nobility  throudaout  the  country.  In  order 
tJ>t  tlieplenue-flme  makers  may  not  be  injured,  the  Company  will  supply  the  trade  with  the  mouldings, 
ootner  and  centre  pieoaa,  &c.,  and  allow  them  to  mass  vr  the  tiamaa.  Pattern  hooka  for  the  trade  are- now 


OntU  Pawha  aeies^  aolntien,  hikatanda,.  oaid-trays,  medallions,  nicture-fhmiesv  brackets,  monldingp, 
viadow-blliid  cord,  soap-dishes,  tap-ferrules,  cornices,  vaaes.  fire-buckets,  bowls,  peo-trays,  stethoaoopea,. 
tMn  lining,  thread,  iiower-pots,  ear-trumpeu,  ftc,  Sec,  manufactured  at  the  Company's  Works,  Wharfs 
road,  Qty-road,  Loadon;  and  sold  by  their  Wholesale  dealers  in  town  or  country. 

7o  BaslB6erfl  and  BoUer^BfiBkeni* 

VTHS  BI&MINOHAM:  PATENT  IRON  TUBE  COMPANY  ICanufoeture  Patent  Lap  Welded  Tuhflfe, 
-^  under  Mr.  Richard  Prosser's  Patent,  for  Marine,  Locomotive  and  all  Tubular  BoUera^  Alao  Xobew 
tn  <3M»  Steam,  and  other  purpofaa.    All  aorta  of  Iron  Gaa  Fittings. 

Woika— -6methwiek,  near  Birmln^uun. 
LONDON  WARSHOUBE-No.  68,  UPPER  THAMES-STREET. 
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ADYBATOniMBNTS. 


Tlia  IflCmdon  Indisputable  Uf e 
Policy  Company. 

INCORPORATED  BY  ACT  OF  PARLIAMENT. 
No.  ai,  LOHBARD-STRBET,  LONDON. 

T&VBXXXS. 

J.  Campbell  Renton,  Esq.,  M.D. 
Riohard  Malins,  Esq.,  Q.C. 
Rkhard  Spooner,  Eaq.,  M.P. 
Jamet  Fuller  Madox,  Etq. 
Wnilam  Wilberforce,  Eiq. 

BiascTomt. 
IVilUam  Adamt,  Esq. 
John  Atklni,  Esq. 
Henrj  Augustus  Bevan,  Esq. 
John  Dangerfield,  Esq. 
Robert  Henry  Fonnao,  Esq. 
John  Hamilton,  Esq. 
James  Fuller  Madoz,  Esq. 
John  Matthews,  Esq. 
Charles  O.  Pamell,  Esq. 
AusiToas. 


George  Cumming,  Esq. 
—        r,  Esq. 


James  Turner,  ] 
Samuel  Field,  Esq. 
WflUam  Ghrlmes  KellHEsq. 

XBDICJLL  ADTISSm. 

Benjamin  Phillips,  Esq.,  F.R.8. 

BAHXXBS. 

Messn.  Spooner,  Attwood,  and  Co. 

SOLICITOUS. 

Messrs.  Atkins  and  Andrew. 


David  Alison,  Esq. 


The  POLICIES  are  INDEFEASIBLE  and  IN- 
DISPUTABLE, whieh  renders  them  certain  as 
Family  provisions,  and  ntgotUiblt  UuinmemU  of 
»eauit§  for  pecunisry  txansactions. 

To  remove  all  doubt  upon  this  important  sub- 
ject, at  present,  and  /or  all  future  time,  the  follow- 
ing clause  has  been  inserted  in  the  Deed  of  Incor- 
poration of  the  Company ;  Clause  84. 

**  That  every  Policy  issued  by  the  Company  shall 
be  indefeasible  and  inditputable,  and  that  the  fact 
of  issuing  the  same  shall  be  conclusive  evidence  of 
the  validity  of  the  Policv,  and  it  shall  not  be  lawful 
for  the  Company  to  delay  payment  of  the  money 
assured  thereby  on  the  ground  of  any  error,  mistake 
or  omission,  however  Important,  made  by  or  on  the 
part  of  the  person  or  persons  effecting  such  As- 
surance, and  that  on  the  contrary,  the  amount  so 
assured  shall  be  paid  at  the  time  stipulated  by  the 
Policy,  as  if  so  much  error,  mistake  or  omission 
had  been  made  or  discovered." 

The  whole  Profits  belonging  to  the  Assured. 

ALEXANDER  ROBERTSON,  Manager. 

Central  Patent  Agency  Office^ 
Bmasels. 

TT  has  long  been  the  opinion  or  many  Scientific 
*•  Men,  Inventors  and  Manufacturers,  that  it 
would  be  of  the  greatest  utility  to  establish  in  some 
centra]  part  of  Europe,  a  Consuhiog  Agency  Office, 
directed  by  an  experienced  Engineer,  who  might 
assist  Inventors  by  his  experience  and  advice,  to 
procure  Patents  (Brevets)  and  prepare  the  requisite 
papers,  and  to  promote  generally  the  interests  of 
hiseltenu. 

Influenced  by  this  prevailing  feeling  on  the  sub- 
ject, M.  Job  Dixok,  consulting  Engineer,  Knight 
of  the  Netherlands  Lion,  &c.,  has,  at  the  solidu- 
tion  of  numerous  scientific  Mends  in  Bngbind  and 


the  Continent,  opened  a  Patent  AgeanrOffloe  at 
Brussels. 

Rue  d' Artifice,  84,  bis.  Boulevard  de  Waterloo. 

Where  orders  will  be  received  for  the  Procuration 
of  Patents  of  Invention  for  the  various  States  of 
Europe,  and  the  United  States  of  America;  and 
where  Mr.  Dixoh  may  be  personally  advised  with 
on  all  matters  relating  to  the  Securing  of  Patenu 
for  Inventions  or  to  the  working  of  the  same. 

Persons  fisvouring  Mr.  Dixok  with  their  com- 
mands, may  rely  on  the  most  Judicious  care,  con- 
fidence and  dispatch. 

N.B.  All  letters  or  packages  to  be  addressed  post- 
paid. 

NOTICMS  TO  CORRBSPONDENTS, 
"  J.  Z,"  and  "  Vindicator,"  in  our  mui. 
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URWIM's   PATBNT  STEAM-BKOINB   IMPROTBltBNTS.— (OOMTINUBD   FROM  P.  29.) 


Second  Branch, 
2  "  Seeondfyf  mj  inyention  has  for  its 
object  to  reduce  the  consumption  of  fuel 
in  marine  and  stationary  engines,  and 
also  to  obviate  the  rapid  wear  of  tube 
and  boiler  surfaces  arising  from  the  em- 
piojment  of  impure  or  salt  water,  and 
the  deposits  and  incrustations  resulting 
therefrom;  and  I  accomplish  this  by  pro-  . 
Tiding  the  boikn  with  a  supply  of  warm 
distilled  water  in  the  manner  exempli- 
fied in  figs.  11  and  12.     Fig.  11  is  a 
vertical  section  of  one  of   a   pair  of 
marine  engines,  with  the  additional  appa- 
ratus necessary  for  carrying  this  part  of 
my  invention  into  effect ;  and  fig.  12  is 
a  plan  of  the  same.    The  engine  is  re- 
presented as  being  of  tlie  improved  lund 
t>efore  described,  out  I  desire  it  may  be  ' 
understood  that  I  do  not  limit  myself  to 
the  use  of  any  particular  sort  of  engine 
in  combination  with  the  system  of  con- 
densation and  distillation,  which  I  apt 
now  about  to  describe.    0  is  the  middle 
opening  in  the  cylinder  through  which 
the  great  bulk  of  the  steam  is,  as  before 
explained,  discharged  at  each  stroke  of 
the  piston  into  tlie  jacket  or  casing,  D, 
and  valve-box,  £•    I  is  a  pipe  by  which 
the  steam  is  conveyed  from  the  valve- 
box,  £,  into  a  covered  cistern,  K,  which 
is  kept  about  half-ftlled  with  cold  water, 
and  where  the  steam  being  of  high  pres- 
sure (say,  as  before,  50  ibs.  or  60  lbs. 
per  square  inch)  and  consequently  of  a 
temperature  much  higher  than  the  boil- 
ing point  of  water,  converts  a  considor- 
abie  portion  of  the  cold  water  with  which 
it  comes  in  contact  into  vapour.    K*  is 
a  shield  for  breaking  the  force  of  the 
steam  as  it  rushes  into  the  cistern,  K. 
L  is  a  bentpipe  by  which  the  steam  and 
vapour  in  K  are  carried  over  into  a  con- 
densing vessel,  R,  which  is  set  in  a 
casing,  S,  filled  with  cold  water,  and 
closed  in  at  top  from  the  atmosphere, 
r  is  a  pipe  by  which  the  casing,  S,  ob- 
tains its  supply  of  cold  water  from  the 
river  or  sea,  outside  of  the  vessel ;  and  U, 
another  pipe  with  cock,  9,  attached  to  it, 
by  which  the  first  cistern,  K,  ia  fed  from 
the  casing,  S,  as  required.    The  con- 
densed water  which  collects  in  B  Lb  trans- 
ferred, while  still  in  a  warm  state,  by  a 
pnmp,  Y,  and  connecting^pipe,  W,  to 
the  boiler.    Any  steam  or  vapour  which 
may  happen  occasionally  to  remain  un- 


condensed  at  the  top  of  the  receiver,  R, 
is  let  off  into  the  atmosphere  by  a  pipe» 
X.  By  the  preceding  arrangement,  ail 
the  steam  which  passes  through  the 
cylinder,  with  the  exception  of  the  small 
residual  portion  which  goes  off  through 
the  exhaust  passages,  GG,  to  the  con- 
denser, H,  (as  explained  under  the  first 
head  of  this  specification)  is  in  effect 
worked  over  and  over  again,  and  any 
short-coming  in  quantity  which  may 
arise  from  imperfect  condensation  or 
leakage  is  more  than  made  up  for,  by 
the  portion  of  the  cold  water  in  SL,  which 
is  evaporated  by  coming  in  contact  with 
the  high-pressure  steam,  and  which,  of 
necessity,  must  pass  off  in  a  fresh  state, 
whether  the  water  is  fresh  or  salt.  The 
water  of  condensation,  too,  is  constantly 
supplied  in  a  warm  state  to  the  boiler, 
requiring  but  Uttie  additional  heat  to 
raise  it  to  a  state  of  ebullition.  The  salt 
or  other  impurities  which>  are  precipi- 
tated to  the  bottom  of  the  cistern,  ri, 
are  drawn  off  from  time  to  time  through 
a  flush  trap  door  (not  seen  in  the  engrav- 
ings). 

'*  The  small  condenser,  H,  which 
serves  in  this,  as  in  the  locomotive  engine 
before  described,  to  complete  the  exhaus- 
tion of  the  steam  cylinder  after  the 
escape  of  the  bulk  of  the  steam  through 
the  middle  opening,  C,  is  represented 
separately  in  fig.  13.  H  is  the  con- 
denser ;  N,  the  common  receiving  pipe, 
into  which  the  exhaust  passages,  G  G, 
empty  themselves ;  H^  a  pipe,  by  which 
water  is  allowed  to  fiow  from  the  ou^ide 
of  the  ship  into  the  condenser,  H;  Y,  a 
pump,  by  which  the  water  in  the  con- 
denser,, when  it  becomes  heated,  is 
pumped  overboard ;  and  Z,  a  float-valve 
attacned  to  the  condenser  end  of  the 
pipe,  N,  by  which,  on  the  engine  being 
stopped^  any  upflow  of  cold  water  through 
that  pipe  into  the  cylinders  is  prevented. 
*'As  the  supply  of  steam  from  the 
condensing  apparatus  will  always  be  more 
than  sufficient  for  the  wants  of  the  boiler, 
a  portion  of  it  may  be  led  off  through  a 
pipe,  £S  attached  to  the  valve-box,  £, 
mio  the  chimney,  in  order  to  accelerate 
the  draught  of  the  furnace  or  fumaoesj 
the  pipe,  £\  being  provided  with  a  cock 
by  which  it  may  be  shut  or  opened  at 
pleasure." 

Mr.  Urwin's  patent  embraces  also  the 
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application  of  the  principle  of  exhaiiB- 
tion  adopted  in  his  steam-engine,  to 
pomps,  and  other  hydraulic  instniments. 


Some  UkMtrations  ef  this  application 
we  shall  gife  in  our  next 


MULTIFLICATION. 


Sir* — ^The  investigation  of  the  rule  for 
•qaaring  numbers,  published  in  No. 
1^51,  led  me  to  the  following  metbod  of 
mullipiicalion;  bm  as  it  reqi^xes  nearly 

Mdtlplj  »674  bj  9. 

57|64    • 
9 


61006 


Multiply  7463  by  3508. 
76|43 
85  08 

2118 
1909 
3  530 
2015 
0 
0 

5648 
1224 


26180204 


Makiply  02043  by  667. 
903124 
567 

450  015 
1020 
54  0018 
1224 
630021 
1428 


521  88381 


All  persons  accustomed  to  computa- 
don  are  so  familiar  with  the  multiplica- 
tion table  up  to  10  times  10,  that  they 
never  err  in  stating  the  product  of  two 
digits,  yet  in  the  multiplication  of  larger 
nambers  errors  are  not  uncommon ;  this 
most  arise  from  the  complez  process  of 
multiplying  two  digits  and  adding  the 
tens  of  the  last  product,  which  is  not 
only  the  source  of  error,  but  as  the 


double  the  n— ihar  of  imis  to  bo 
written  cbaa  tlie  osuai  Dwiiod  does,  it 
nay  be  neoamary  to  aay  aomethng  in  its 


dcteoe. 


Multiply  89756438  by  79. 
876319548 
79 


56494221 
638  52856 
•  70635427 
81458072 

7000  758602 


HuUip^  867509  by  354718. 
8701659 
354  718 


242100 
18  1527 
403500 
302545 
322000^ 
242016 
564000 
423563 
080700 
060509 
645600 
484072 

307  721057462 


tesult  is  not  perceived  instantly,  some 
time  is  lost  at  every  step,  so  that  nam- 
bers may  be  multiplied  by  the  present 
method,  notwithstanding  the  inoreased 
number  of  figures,  with  as  much  rapidity 
as  by  the  old  one,  and  with  incomparably 
less  liability  to  error. 

Rule.  ^W rite  down  the  1st,  Srd,  5tb, 
8cc.,  figures  of  the  multiplicand,  and 
then  the  2nd,  4th,  6th,  6cc.,  separated  by 
d2 
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some  mark ;  mulliply  the  odd  figures  by 
the  highest  figure  in  the  multiplier,  writ- 
ing the  products  separately  from  left  to 
right,  making  each  product  to  consist  of 
two  plaoes,  by  prefixm?  ciphers,  if  neces- 
sary ;  do  the  same  witn  the  even  figures 
of  the  multiplicand,  writing  the  products 
in  another  line  one  place  to  the  right. 
Continue  the  same  process  with  the 
remaining  figures  of  the  multiplier, 
plaeing  the  successive  odd  and  even 
products,  one  pkce  to  the  right  of  the  last 
product  of  the  same  name,  it  will  be 
soon  seen  that  they  form  pairs,  which 
should  be  the  guide  in  practice. 

The  reason  of  the  rule  is  very  simple ; 
it  is  obvious  that  if  we  combine  everr 
separate  figure  in  the  multiplier  with 
every  sraarate  fisureinthe  multiplicand, 
and  add  all  the  products,  properlv 
arranged  in  the  decimal  scale,  we  shall 
have  the  product  of  the  two  numbers. 
I  give  a  simple  and  uniform  method  of 
obtaining  the  partial  products  in  their 
proper  places. 

W.O. 

Islington. 


DAVias'S  BOTART  BHOIMS. 

Sir,— Mr.  Dredge  says  (p.  541,  last 
vol.),  that  my  assumption  that  each  pis- 
ton subtends  an  arc  of  60^  on  both  sides 
of  the  line  of  cylinders,  is  unwarranted 
by  anything  I  have  heard  or  read  in 
reference  to  the  engine  in  question.  I 
can  only  say,  in  reply,  that  my  knowledge 
of  the  engine  is  derived  principally  from 
what  he  has  stated  on  the  subject,  and 
that  he  stated  in  one  of  his  earlier  letters 
that  such  was  the  case,  without  intimat- 
ing that  there  was  any  difference  between 
the  single  and  the  double-acting  engines 
in  this  respect.  I  therefore  submit  that 
the  assumption  was  not  unwarranted. 
Nor  does  a  reference  to  the  specification 
bear  out  his  statement  that  all  the  ports 
are  open  for  the  admission  of  steam  four 
times  in  each  revolution,  during  the  time 
that  the  piston  is  passing  through  an  are 
of  ^0^  The  specification  says  nothing 
directly  upon  the  point ;  but  in  the  dia- 
gram which  represents  the  method  of 
setting  out  Uie  cam  by  which  the  slides 
are  worked,  the  cam  occupies  90®;  so 
that,  even  in  this  case,  it  may  be  said  all 
the  passages  would  be  closed  four  tiroes 
in  each  revolution,  although  I  admit  it 
would  be  but  for  an  instant. 


But,  not  to  insist  further  upon  dis- 
puted points,  I  would  notice  some  unde- 
niable characteristics  of  the  engine,  by 
which  it  is  most  advantageously  distin- 
guished from  most  of  its  predecessors. 
First,  is  the  tucesnfy  oi  employing  twe 
ejfUnders,  or  a  fly-wheel,  to  produce  a 
rotary  motion ;  and  secondly,  the  motion 
of  the  pistons  in  vacuo  through  a  conai- 
derable  portion  of  their  course,  whereby 
the  size  of  the  cylinders  requires  to  be 
enlarged,  without  producing  any  useful 
effect,  and  the  action  of  the  steam  is  ren- 
dered abrupt  and  desultory. 

Considering  these  defects,  and  in  the 
absence  of  any  oountervaillng  advan- 
tages, I  must  confess  that  I  am  at  a  loss 
to  account  for  the  encomiums  passed 
upon  the  eneine.  The  mere  working  of 
the  engine  for  sixteen  months  proves 
nothing;  for— as  I  stated  in  my  first 
letter — many  rotary  engines  (which  I 
named)  have  been  at  work  for  a  much 
longer  period,  and  are  still  at  work, 
I  am,  Sir,  yours,  &e., 

A.Z. 

July  10. 

[Having  communicated  the  preceding 
note  to  Mr.  Dredge,  with  the  view  of 
shortening,  if  possible,  the  discussion,  he 
has  favoured  us  with  the  following : — ] 

Sir,— "A.  Z."  finds  «*Ai»  demontlra^ 
Hon**  erroneouf,  and  exclaims  "I  have 
been  led  into  the  error  by  Mr.  Dredge  him- 
self;"  yet,  with  hia  asual  consistency,  in  a 
sabaeqnent  paragraph  he  allndes  to  a  certain 
diagram  whic^  wot  publUhed  in  ike  Jfe- 
chanici'  Magazine  $ome  months  tinee,  and 
which,  he  says,  '*he  had  not  previoiisiy 
attended  to."  I  can  well  imagine  thai,  but 
had  he  even  now  attended  to  it,  some  of  the 
erron  in  his  last  letter  might  have  been 
avoided ;  for  he  would  ha^e  seen  that  the 
diagram  alluded  to,  illnstrates,  the  geometri- 
cal projection  of  the  cnrte  of  the  pistons ; 
and  a  slight  acquaintance  with  geotnetry 
would  have  taught  him  that  the  same  prin- 
ciple of  projection  may  be  applied  to  a  piston 
Subtending  an  arc  of  120^  as  to  one  of  50^* 
His  obseryations,  therefore,  in  reference  to 
the  meaaurements  taken  from  this  diagram 
faU  to  the  ground. 

I  am.  Sir,  yours,  itc., 

W11.LIAM  Dannoa. 

London,  10,  Norfolk-itreet,  Strand, 
July  17, 1849. 
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ON  rLAlIBINO  THB  BOWS  OV  8HIP8***- 
"  B.  1."  IS  BBPLT  TO  **  P." 

Sir,— I  was  obliged  to  object  to  **  F.'s" 
omitting  duly  to  consider  in  his  letter 
the  influence  which  the  weights  in  die 
bow  exert  on  the  pitching  motion.  So 
long  as  these  were  considered  beyond  the 

rition,  "F."  was  right  to  diminish 
displacement  forward,  both  with  the 
Tiew  or  diminishing  the  amount  of  dis* 
tnrbance  caused  by  the  passage  of  the 
waye,  as  also  to  lessen  the  shocks  of 
wayes  breaking  on  the  bow. 

''  F."  believes  the  want  of  buoyancy,- 
to  which  I  did  allude,  "compewated 
by  the  less  weight  and  larger  displace^ 
moat  of  other  of  the  foremost  sections  i* 
this,  I  must  confess,  is  contrary  to  my 
conceptions* .  I  would  ask,  if  this  com- 
pensation be  also  there,  if  we  leave  the 
midships  empty,  and  remove  all  the 
weights  to  the  extremities?  If  not, 
these  sections  must  always  be  behind  the 
deficient  one,  and  consequently  increase 
the  leverage,  on  which  the  unsupported 
weights  in  the  bow  act 

A  large  wave  meeting  the  bow,  and 
Tollipg  from  stem  to  stem,  will  lift  suc- 
cessively the  fore-body,  in  points  before, 
or  very  close  to  the  centre  of  gravity  of 
di^laeement  of  the  fore-body.  In  the 
form  where  this  centre  is  nearer  to  the 
centre  of  gravity  of  the  whole  displace- 
ment, a  greater  force  is  necessary,  in 
order  to  lift  or  support  the  deficient  sec- 
tions forward,  and  therefore  a  greater 
resistance  is  created,  because  the  wave, 
in  order  to  exert  this  force,  must  em- 
brace the  fore-bodv  at  a  point  nearer  to 
the  deck;  and  when  the  crest  of  the 
wave  arrives  a  little  abaft  the  common 
centre  of  gravity,  the  falling  moments, 
which  are  as  the  square  of  Uie  distance 
from  the  centre  of  oscillation,  will  be 
much  larger  in  the  bow  B,  on  account  of 
this  their  greater  leverage. 

There  are  objections  to  both  forms ; 
the  question  remains  doubtful  which  is 
attended  with  the  fewest  evils  ?  Whether 
a  greater  angle  of  oscillation,  but  a  slower, 
more  floating  motion,  and  the  more  vio- 
lent shocks  of  the  waves,  in  the  round- 
bowed  form,  is  a  greater  evil  than  the 
more  sodden  plungings,  and  very  often 
entire  bnrial  of  the  sharp,  yet  heavy,  bow 
in  the  waves,  together  with  the  constant 
sCrsin  on  the  structure  (even  in  a  state  of 
rest),  the  efiects  of  which  are  very  con* 
spicoooB  in  the  concavity  of  the  under 


side  of  the  keel— to  the  greatest  extent  in 
men-of-war,  where  this  disproportionate 
arrangement  of  the  weights  is  almost 
necessary  ? 

"  F."  supposes  the  two  vessels  under 
similar  circumstances.  Then,  this  ar- 
rangement of  the  weights  will  also  be 
the  same  in  both;  and  A  will,  in  the 
section  he  points  out,  have  no  '*  greater 
weight  of  lading"  than  B,  it  being  im- 
possible in  men-of-war  of  equal  dis- 
Slscement,  and  difierent  forms,  to 
iminish  these  weights,  or  alter  their 
distance  from  the  stem,  as  we  diminidi 
the  displacement  forward.  And  the 
increased  weight  of  hull,  (within  practi- 
cable limits,)  I  must  repeat,  is  eughi  in 
comparison  with  the  buoyancy  a  full 
fore-body  entails ;  the  increased  weight 
of  hull  being  only  as  the  increased 
breadth  of  the  decks,  and  the  increase  of 
displacement  as  the  cube  of  the  breadth, 
r^eitber  is  it  only  with  regard  to  the 
armament  that  I  must  object  to  this  alter- 
ation of  the  form.  A  sharper  fore-body  is 
believed  to  carry  the  centre  of  efibrt  of 
the  sails  more  forward;  consequently, 
the  foremast  will  require  to  be  moved 
nearer  to  the  stem  in  the  less  buoyant 
bow,  and,  therefore,  still  more  increase 
the  fidUng  momenta. 

I  believe  with  «  F."  that  the  fiambing 
form  is  contrary  to  true  principles ;  but 
are  we  not  forced  always  to  vioUte  true 
principles  in  naval  science,  where  so 
many  opposite  qualities  are  necessary, 
and  only  a  mean  between  them  can  be 
reached  and  wished  for  ? 

I  am,  Sir,  yours,  &c., 

B.I. 

— ♦^ 

THB  SHIP-BUILDXBS  AND  THB  BNGINBBBI— 
CASB  OP  THB   <*  RXTBIBUTION.*' 

Mr.  Editor,— It  is  high  time  that  the 
public  should  be  undeceived  as  to  the 
value  of  the  excuses  ofibred  for  the  many 
failures  in .  the  ship-building  department 
of  the  Navy.  MyXordof  PorUandsays, 
speaking  from  authority,  that  it  was  in- 
tended the  Retribution  should  have  500 
horse-power  engines;  but  that  the  en- 
gine makers  having  represented  that 
tiiey  could  put  engines  of  800  horse- 
power into  the  space  intended  for  the 
former,  which  should  be  of  only  the 
same  weight — ^they  were  allowed,  on  the 
faith  of  this  statement,  to  put  the  latter 
in ;  but  that  on  doing  so,  it  was  found 
that  they  were  larger  and  heavier  by 
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too  torn,  in  consequence  of  which 
nriitake  <tf  the  engineen,  the  ship  was  a 
failure. 

It  does  not  seem  to  hare  oecurred  to 
any  party,  that  sn  dOO-horse  engine 
wottia  require  more  ooal  than  a  50O,  as 
Ho  provisfon  seems  to  have  h«en  made 
fbr  the  differenee.  I  will  grant  that 
ther«  wens  enough  coals  fbr  the  80O* 
horse  eligine^.thetigh  I  do  not  think  9&, 
and  rnaki^  a  present  ef  thatportiott  of  the 
ntgataMt,  and  prc^eeed  to  show  that  this 
mistake,  supposing  it  to  hnte  been  made, 
was  whblly  hisniBeient  to  aceotint  for  the 
defects  in  that  ship;  and  I  think  it 
seofeely  iliir  ef  his  Lordship  to  Uy  the 
blame  ^Is^whete  than  where  it  rightly 
attaches^  namely,  to  the  late  svrteyor  and 
his  assistants ;  for  though  hb  Lordship 
says  that  he  speaks  on  authority,  tfU  ht 
gites  up  that  imAority,  th^^  infustiofe 
nitfSl  JriftMn  to  Mm. 

I  n«ed  not  fell  tm,  8ir,  ihhi  the 
eii|fin«9  nrast  hate  been  put  together 
fn  (he  ftietory  when  the  mists^es  as 
t6  siie  and  wdtht  wer^  disiioTercd,  if 
1M  Mdiw,  and  eommuuicated  to  the 
hulMsr,  irh6  MtBseif,  or  by  his  assistattf, 
slMWld  htnt  iteeruin<*d  whether  Miese 
w«re  is  gMrt  an  to  oftnse  afailnre,  and  if 
so,  they  ought  to;  ikve  pferented  the 
engrtMi  ftma  being  put  in. 

The  fellowittg  arguments  will  pror6  to 
ihij  kiwest  comprehension,  that  her  defr> 
eient  Btabilier  could  not  hate  been  caused 
ht  die  mbtake  dluded  to,  and  thai  the 
whei«  of  the  errors  which  hate  produced 
the  unhappy  result  called  the  EetrilmHon. 
must  he  ukd  at  the  door  of  the  construc- 
live  department  of  the  Navy. 

If  we  assume,  what  was  most  proba- 
tiie,  fhit  the  centres  of  gratity  of  the 
intended  500  and  800 -horse  engines 
were  aqaally  high,  then  we  haye  only 
the  extra  100  tms  of  weight  to  deal  with, 
u  respeeis  stability,  which,  hating  its 
0enQ«  at  the  *»ntre  of  gravity  of  the 
•ffghie,  flod  much  belew  the  dezitr«  of 
gratiiy  of  the  sh^,  weald  hate  hicreattd 
Mther  tfiaii  deoitsMd  die  stability,  se 
tlMt  tMs  soiotleai  41  t2M  diOenlly  would 
tell  tito  ether  wny. 

Bowetm-,  lest  we  shMld  be  said  te 
esaMrat«y  ws  wiH  grant,  tba€  the  height 
el  we  eantKs  of  gravity  of  thefe  eogtaes 
ddfond  in  tiie  amevnt  neud  in  engines 
ef  shnilnr  eonsCraotiMt,  bnt  differed  in 
power  as  die  V  of  the  ratio^of  their 
lespeetite  powers,  4/  5  to  ^  8,  and  let 


it  be  assumed  that  the  centre  of  gratity 
of  the  dOO-horse  engine  was  intended  to 
hate  been  10  feet  high,  this  would  place 
it  about  8  feet  below  the  centre  of  gra« 
tity  of  the  ship  and  lading  (without  the 
engine  and  boilers).  The  weight  of  these 
engines  would  then  hate  been  abont  840 
tons,  and  the  ship's  displacement  about 
2660  tons— from  which  we  hate,  as  th^ 
eff^t  on  die  common  centre  of  grktity 
of  the  system,  by  plaeing  the  500-hoi«e 
engines  as  above  stated,  340  x  8«271M)-4> 
2660  b]*A  feet,  the  ouafitity  which  the 
centre  ^  gl^tity  would  hate  been  low- 
ered, and  the  stabihty  proportionally 
increased. 

Following  ottr  assumption,  the  centra 
of  gtittity  of  the  800-horse  engine  would 
have  been  12*0,  or  5'4  feet  below  the  cen« 
trc  of  gratity;  ahd  with  100  tons  more  t* 
weight,  We  hate  440  x  5'4-' 2876 -«•  2660 
««69  feet,  the  quantity  which  the  eoiw- 
mon  centre  of  gratity  would  have  been 
lowered  by  the  800-horse  engine  9  that  is 
to  lay,  the  centre  ef  grathy  was  lowered 
less  in  the  amount  of  one-tenth  of  a 
fim  hy  the  SOO^horse  engines  than  it 
would  hat«  beeti  had  those  df  dOO  beM 
put  in ;  fi^soB  which  it  would  appear  that 
the  orighia)  design  would  hate  had  t 
tery  slight  amovnt  more  stability  than 
that  which  olitains  in  the  JUtrtbtOifm. 
1  nse  the  expressive  appear  adtisedly ; 
for,  no  doubt,  the  greater  immersion  kl 
the  latter  ease,  will  hate  riten  a  larger 
area  of  load  water-line,  by  which  the 
metaeentre  would  be  raised;  in  e(h€lr 
words,  the  stabilitt  Would  be  inereaaedf 
so  that,  on  the  whole,  there  would  Mt 
have  been  less  stability  in  the  etisdng 
ship,  than  in  that  originally  designed. 

Yet,  we  may  grant  hhM  the  foil  tatae 
<f  this  one-tenth ;  for  she  woohi  hate 
been  a  failure  irrespectite  of  this  alien- 
Hon  which  pindnciMi  it,  supposing  h  to 
have  been  injurious,  for  she  would  hate 
been  so  if  she  could  not  bate  carried 
800  tone  of  ooals,  or  other  weight,  upo* 
her  upper  deck,  without  its  matftriallt 
injuring  her  properties  (a  quaMitt  which 
some  of  our  steamers  hateearriea).  Her 
upper  dedL  is  about  19  fbet  abe^e  tile 
eettre  of  gratity,  firom  which  we  bate 
as  die  evMt  on  the  centre  of  gratity 
aooxid'i«4MO-f-90oo-]A  imi  dM 

quaatity  which  the  new  centre  of  gm* 
tity  would  be  raised  to,  iy  pladng  300 
tens  15  feet  abote  the  pretlom  eenoe— 
or,  is  other  woords^  the  amount  of  ateetai* 
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don  in  ttie  position  of  ber  centre  of 
graTity,  which  no  extraordinary  duty 
would  entail  on  her;  and  she  would  have 
been  a  ^lure  if  her  form  and  arrange* 
meiits  were  aneb  as  to  IneafMeitate  her 
tnm  the  performance  of  iweh  dvtieni 
without  material  infivry  to  ber  proper* 
tici,  tAcWMgr  thiU  it  mdiaaln  \%  timti 
gretU*r  thm  tkat  uMak  ih*  mfinut$ 
are  $M  io  hatfS  made,  wduld  Miaroelf 
aeeoonC  fbr  bet*  present  deficieticy  hi 
stability.  We  are  foM  that  she  is  to  bsTe 
400-borse  engfiies  pnt  into  her,  and  thns, 
if  ^eat  eare  and  judgment  be  used,  we 
shall  have  an  indilTerent  transport  fbr 
iao,O0(ML  or  130,000/.  I 

1  am.  Sir,  jours,  frc^ 


OK.  HAWOBTH's  RaSPIBATOKT  APPA- 
RATUS.* 

WewflKnglykBdowai^  t#  bring  nader 
gsMitf  awties  a  mmOi  paapUit  wliidi  has 
heM  sent  to  tis  htm  Botton,  hi  whidi  the 
author — ^Dr.  tfaworth,  of  that  place — de- 
seribec  a  taspiratefy  appamtas  of  hia  own 
suaUliauaii,  a»4  treats  at  Isige  of  the  mesM 
^voper  fo  be  used  uftder  every  Tsnety  of 
cireiuastaness,  for  pmi^Dg  the  air  we 
breathe.  It  aboands  in  shrewd  reoAarks  and 
SagasJBus  advles,  and  will  well  repay  a 
perusaL 

ThB  author  opena  his  treatise  by  obserring 
tiMft,  «<at  a tfane when  ae aaneh attsntioB  is 
ghen  to  ths  sahjeet  of  purv  air  and  tsnlHa^ 
tbn,  it  ia  a  matter  of  tfarprise  fliat  nO  phh 
has  been  proposed  to  purify  air>  under  eer« 
taia  elfa— istaaess,  immMoMif  h^vn  U 
miten  fke  km^f*'  hnt  a»  to  ss  ths  matter 
of  Uovoty  gees.  Dr.  Haworth  sftsiwards 
sekuowledgea  that  Be  is  somewhat  In  error. 

Thia  apparatua  retembke,  or  rather,  I 
■My  My,  is  ideatical  with,  the  Turkish 
hookah  )  and  it  Is  strange  that  suoh  a  simple 
msans  of  cooling  and  moUifying  the  soioke 
of  tebaeoe  sboald  not  ha¥e  saggestsd  a  simi- 
Ut  means  of  pturifjrhig  and  ceoUng  air*  pre- 
▼ious  ie  faispiratien#  in  other  eases.  Since 
my  sttsntkm  has  been  giren  te  this  subjeet, 
I  have  found  that  Dr.  MeCormae,  of  Bel- 
fast, from  a  hint  derived  frmn  Mr«  Dredge, 


*  Pweripiloa  sf  s  Portable  Beqiintarj  ApyMS- 
I  tai  Protettion  in  CaMs  of  tin.  Infected  Air, 

_  „dkc  Jutmp,  hc^By  ThomM  Rsworth,  It.D. 

IS  fpi  nRiiie.    BmSMSy,  BoitOB. 
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C.  B.,  Ins  8u;;gested,  in  a  eommunicatlou 
to  the  MwhnUa^  Moffozine  of  May,  1848, 
a  system  of  ▼entilation  on  the  hookah  prin- 
ciple, on  a  lance  scale.  His  snga^tton  was, 
that  air  shoold  be  passed  by  some  mechani- 
cal means,  tiirou|;h  a  certain  depth  of  water 
on  its  passage  to  a  room  or  building. 

The  fdilowing  is  tiie  deseriptioB  of  Dr. 
Haworth'i  own  apparatns ;  it  is  illustrated 
with  an  engraving,  but  will  be  sufficiently  in- 
telligible without  it. 

I  propose  the  fbtlowing  meOod  of  aetint 
upon  that  portion  of  the  air  only  ^tcb  Is 
Inspired.  The  apparatus  eonsists  of  a  eylla- 
drical  TSsSel,  through  an  sir-tleht  oO«er  of 
which  are  passed  two  tabes,  also  fited  air- 
tight. One  of  these  tubes  jest  enters  the 
vessel  and  no  more,  the  other  deseends  «S 
the  bottom,  and  terminates  in  a  flstlfsh  Clr* 
cadar  boi,  dosed  on  all  sides,  with  the 
exeeption  that  th«  upper  side  Uf  perforated 
with  a  number  Of  smiQ  helm,  and  on  the 
under  side  there  is  one  larger  hole  fat  the 
purpose  of  emptying  the  box  when  requisite. 
Into  the  cy^drlcal  reissl  is  inerodneed 
Water,  or  a  sotution  of  a  chemical  agett,  in 
suffldent  quantity  to  ite  more  cfr  leis  abore 
the  perferated  bte.  If  we  apply  the  mouth 
to  the  short  tube,  and  make  an  effort  to 
ins|iire  or  draw  In  air,  the  tit  win  deseend 
the  long  tube,  and,  passhig  In  minute  divi* 
slon  through  (he  perforations,  win  rise  Hi 
bttbbiM  through  the  liquid,  and  be  exposed 
to  Its  action  More  entering  the  hings.  Ex- 
piration, or  disohafge  J^tfm  the  lungs.  Is  of 
eourse  made  into  the  open  dr.  In  this 
manner  the  breething  is  carried  on  through 
the  apparates.  The  ftdlity  of  breathteg 
wiU  be  more  or  less,  aceording  to  the  height 
the  liquid  rises  above  the  perforated  box : 
when  this  has  been  an  inch  I  have  breathed 
through  ths  apparatus  a  faartsr  of  an  hour 
with  very  little  inconvenience,  and  could 
have  continued  any  reasonable  length  of 
time.  I  was  able  to  withdraw  my  attention 
from  my  bieafliing  and  the  apparatus,  and 
attend  to  other  matters.  An  inereaae  of 
the  depth  of  the  liquid  doea  not  increase  the 
difficulty  of  breathing  to  a  proportionate 
extent,  t  have  tried  an  Inch  and  a  half  and 
two  InAea  without  any  great  inconvenienoS. 
Some  persons  wlU  possem  natnndly  greater 
power  than  others,  and  practioe  will,  no 
doubt,  increase  them. 

«  Sr  •  Sr 

The  kmg  tabe,  with  Its  termlnatfaig  per- 
forated boor,  is  best  made  In  one  picoe  ef 
glazed  earthenware,  that  it  may  reidst  \\t% 
action  of  chemical  agents.  I  have  had  some 
made  by  Alcock  and  Co.,  Hill  Pottery, 
Burslem,  of  the  foUowing  dtmendons:*^ 
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length  of  tube,  8  inches ;  diameter  of  ditto* 
half  an  inch  ;  diameter  of  circular  box,  4i 
inches ;  depth  of  circular  box,  f -inch ;  holes 
in  upper  surface,  about  fifty  in  number,  in 
diameter  about  one-tenth  or  one-sixteenth 
of  an  inch ;  one  hole  in  the  under  surface, 
iii  diameter  one-sixth  of  an  inch.  The 
cylindrical  vessel  may  be  made  of  copper, 
tin,  gntta  percha,  glass,  or  earthenware, 
according  to  the  properties  of  the  chemical 
•gent  employed.  The  cover  may  be  of  cork, 
With  two  perforations  for  the  two  tubes,  or 
it  may  be  of  the  same  material  as  the  Tessel 
itself.  In  the  former  case,  the  short  tube 
may  be  of  glass ;  in  the  latter,  of  the  same 
material  as  the  case  itself,  and  soldered  to 
it.  In  either  case,  a  piece  of  ▼nlcanixed 
India-mbber  tube,  of  convenient  length, 
may  be  attached  to  the  short  tube,  and  ter- 
minate in  a  month-piece.  For  facility  of 
breathing,  it  is  of  consequence  that  the  tubes 
should  be  of  good  width.  A  strip  of  mois- 
tened bladder,  wrapped  romid  the  junction 
of  the  cover  with  the  vessel,  wiU  make  it 
air-tight. 

The  size  of  the  cylindrical  vessel  will  vary 
according  to  the  height  of  the  fluid  above 
the  perforated  box,  and  according  to  its 
viscidity,  with  a  view  to  provide  plenty  of 
bubble  room.  When  the  fluid  is  viscid,  the 
bubbles  are  persistent,  and,  after  a  few  in- 
spirations, occupy  a  large  space;  though 
this  may  be  advantageous  in  causing  a  longer 
contact  between  the  air  and  the  solution,  it 
incurs  the  necessity  of  a  larger  vessel.  The 
whole  apparatus  may  be  conveniently  sus- 
pended from  the  shoulders,  and  both  hands 
left  at  liberty.  It  is  not  necessary  that  tlie 
vessel  should  be  cylindrical ;  it  may  be  of  a 
concavo-convex  shape,  so  as  to  apply  itself 
to  the  side  without  being  cumbersome. 

The  author  then  explains,  under  diflerent 
sections,  the  use  of  the  apparatus— to  save 
persons  from  suffocation  on  occasion  of  fires 
—  to  remove  poisonous  gases  from  the  air — 
to  purify  a  pestilential  atmosphere— to  re* 
move  carbonic  acid  from  the  air — and  to 
neutralise  the  influence  of  acid  and  poison- 
ous fumes  in  chemical  manufactures ;  illns- 
trating  each  branch  of  the  subject  as  he 
proceeds,  by  notices  of  snch  remedial  means 
as  have  been  proposed  by  others,  snd  by 
familiar  expositions  of  the  scientific  princi- 
,ples  bearing  on  the  matter  in  hand.  We 
quote,  as  a  sample  of  the  instructive  and 
useful  information  which  the  pamphlet  con- 
tains, the  section  of  which  carbonic  acid  is 
the  theme  :— 


Ui€  of  the  apparaiuB  in  removing  carbanie 
acid  gat  from  the  atV.— This  apparatus  may 
be  applied  to  the  purpose  of  removing  car- 
bonic add  gas  from  air,  when  it  is  necessary  to 
breathe  such  a  mixture.  I  have  made  many 
experiments  to  ascertain  to  what  extent  this 
poisonous  gas  may  be  absorbed  by  this 
means.  The  vessel  was  filled  with  a  solu- 
tion containing  25  percent,  of  caustic  soda, 
till  it  reached  an  inch  above  the  perforated 
box.  Alter  the  mised  airs  had  been  ex- 
posed to  this  solution  by  forcing  them 
through  the  perforations  in  the  box,  I  found 
that  more  .than  half  of  the  carbonic  acid 
was  removed.  I  varied  the  proportion  of 
the  gas  from  one-half  to  1  *20th.  The  same 
experiment  did  not  always  siford  the  same 
result,  because  the  air  could  not  always  be 
forced  through  the  solution  with  the  same 
rapidity,  and  the  sise  of  the  bubbles  would 
also  vary.  I  may  mention  that  I  endea- 
voured to  effect  the  passage  of  the  air 
through  the  apparatus  with  the  same  rapi- 
dity as  in  breathing. 

If  it  be  true  that  we  can  thus  deprive  idr 
of  one-half  of  its  carbonic  add,  we  become 
able  to  breathe  an  atmosphere  which  woold 
be  otherwise  poisonous.  Suppose  it  to  be 
a  matter  of  importance  to  enter  a  locality, 
the  atmosphere  of  which  oontsins  10  per 
cent,  of  carbonic  add,  a  proportion  which 
would  soon  produce  insensibility,  by  breath- 
ing through  this  apparatus  the  quantity  of 
carbonic  add  would  be  reduced  to  5  per 
cent. — a  proportion  which  might,  I  think, 
be  respired  for  a  considerable  time,  without 
much  inconvenience. 

It  is  a  common  opinion  that  the  burning 
of  a  candle  in  a  suspected  mixture  of  car- 
bonic acid  and  air  is  a  satisfactory  proof 
that  it  may  be  respired  with  safety ;  but  Dr. 
Taylor  in  his  manual  of  **  Medical  Jnris- 
prudence,"  has  shown  this  to  be  erroneous. 
He  found,  by  experiment,  *'  That  a  candle 
will  bum  in  air  which  is  combined  with  ten, 
or  twelve  and  a  half  per  cent,  of  its  volnnse 
of  carbonic  add ;  and  although  anch  mix- 
tures  might  not  prove  immediately  fatal  to 
man,  yet  they  would  soon  give  rise  to  giddi- 
ness, insensibility,  and  ultimatdy  death.'' 
But  if  the  burning  of  a  candle,  in  a  mixture 
of  carbonic  add  and  air,  is  not  of  itself  a 
sufficient  indication  that  air  is  respirable, 
yet  its  combination  with  the  purifying  appa- 
ratus would  be  usefhl  in  this  way,  that 
wherever  the  candle  continued  to  bum  we 
might  infer  that  the  quantity  of  carbonic 
add  was  not  so  great,  but  that  the  apparatus 
would  remove  so  much  as  to  make  the  air 
respirable  for  a  considerable  length  of  time. 
Under  ordinary  drcnmstanoes,  the  lighted 
candle  would  prove  not  only  that  the  car- 
bonic add  was  limited  «t  most  to  10  or  12 
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tba  iaafn#t  h%  ^o«t.« 
I  the  wigiMtf  to  htTe  «  MMtaioIng  pow«r 
oi  %  art.,  Mtuw  ted  it-action  being  equal, 
I  aak  what  would  be  the  ioapiiiffing  power 
exerted  by  the  borer  upoo  the  opposing  rpck, 
when  in  operation  ?— for  certainly  thia  it  a 
projectile,  and  vnit  be  calcnlated  aceord- 
Inglj. 

Soppoee  the  battery  to  rererse  its  polarity 
10  timea  a  second,  and  the  magnets  to  sepa- 
rate only  the  thonsandtb  part  of  an  inoh  at 
eadi  pnlaation  (the  clearing  of  the  hole  by 
tiM  reoently  Invented  method  pf  pnnpiiig 
water  down  being  approved  of),  the  peognes 
will  be  fonnd  to  be  three  feet  per  how. 

I  do  not  calcnlate  on  receiving  any  benefit 
whatever  from  the  attractive  principle  of  thp 
aaagneta;  but  I  receive  in  foil  itut  whole 
amount  of  their  repulsive  energy.  The 
weight  which  loads  the  magnets  beUig  rape- 
rior  to  the  snutaining  power,  the  stroke  can 
never  have  an  aacending  tendency ;  Hm 
boring  machinery  must  sink  wliile  the  bat- 
tery  on  the  surface  is  in  operation,  and  the 
weight  which  loads  the  magnets  follows 
the  descending  borer  by  its  own  gpn^ity.  In 
boring  from  the  surfaoe,  the  battery  remains 
above,  and  tbfi  vires  oonneet  with  the  mag- 
net, however  deep  the  workings  asay  he,  the 
pniata  beiog  shielded  from  diaper  of  soiling 
by  a  iimpfe  sheath.  As  the  boeer  will 
remain  constantly  at  the  bottom  of  the  faoAe, 
there  will  be  no  power  lost,  as  in  the  other 
methods,  by  the  displacement  of  the  looee 
matter  at  every  stroke  of  the  cntteo. 

Not  being  a  practical  miner,  dthongh  I 
have  investigated  the  theory  somewhat,  I 
wonld  leave  the  fonn  of  the  cutting  tool  to 
those  better  versed  wi^  that  subject,  re« 
marking  that,  in  cutting  hard  rock,  a  single 
ehisel  wonld  get  wedged  in ;  but  by  using 
two  ecmimon  magnets,  with  a  chisel  to  each 
—«  positive  end  of  the  one  magnet,  and  a 
negative  of  the  other,  being  preeented  to 
eaeh  end  of  the  one  electro-magnet, — ^they 
would  woik  alternately,  and  at  every  rever- 
aal  of  polarity ;  producing  a  double  effect, 
and  freeing  eaeh  other's  chisel  at  every 
stroke. 

This  electro-msgnetio  metKod  of  boring 
admita  of  being  carried  to  any  depth,  as  the 
magnets  descending  with  the  chisels  carry 
with  them  the  same  amount  of  energy  as 
when  at  the  surface,  and  as  the  sustaining 
power  of  the  electro-magnet  may  be  increased 
many  fold  above  the  example  I  have  in- 
stanced, it  leaves  no  doubt  in  my  mind  but 
that  a  powerftil  agent  is  here  presented  to 
tiie  mining  interest  of  the  country. 

B^garding  lateral  borings,  it  is  only  neces- 
sary to  use  pfeasue  on  the  magnets,  instead 
ef  the  h^nvy  weight  with  wfaidi  Ihave  Ulns- 
trated  my  iMriplian»  mid  the  mode  in  whhsh 


itwfllbe  applied  wiU  depend  on  tlie  netun 
of  the  work  to  be  ezecnted.  From  tjie  fria- 
ble nature  of  coal,  I  should  say  that  this 
machine  might  be  introduced  Into  the  nriidng 
of  that  mineral  with  certain  success,  as  an 
auxiliary  to  the  men,  in  the  seanner  of  a 
pioneer,  in  cutting  always  in  advance  «f  the 
workers,  leaving  them  merely  the  work  of 
pulling  down  the  walls  which  it  has  hoced 
faito  and  nndermlDed. 

I  have  been  as  oondse  as  posiihle,  hut  } 
hope  suflfeiently  clear  to  eonvey  an  idea  of 
the  principle.  I  have  never  attMnpted  jt  in 
operation,  hnt  mcoiunand  and  leave  it  to 
any  pnrty  who  n^y  ieel  interested-  I  be- 
lieve the  idea  to  be  new  and  good,  and  take 
this  method  to  throw  it  to  the  world,  for 
others  to  improve. — FrwMbu  JomiuU. 


OM  TBn  ooMPAnAixm  vnuMsnT  of  light 

ANP   HUATT    nODIXS    rhOATlV^    DOWN 

nnmns. 

Sir, — ^With  regard  to  the  phenome- 
non of  light  and' neavy  bodies  floating  in 
runniiig  water,  adverted  to  in  page  580, 
Mtich.  Mag.,  vol.  1.  (from  an  unpub- 
lished letter  of  the  late  8tr  Snmnel 
Benthsm),  may  I  taka  the  lihertj  of 
potntipg  the  attentiim  of  your  solentifio 
aorreayndents  to  this  inteiesting  aob- 
jeet.  1  oonfeaa  I  entertain  conri&rable 
iloubty  whether  the  explanation  popularly 
given  in  the  extract,  is  at  all  sumeient  to 
aooount  ibr  the  phenomenon,  or  whether, 
upon  investigation,  any  analogy  will  be 
found  to  exist  between  the  ciroumstances 
of  a  body  floating  in  running  water  and 
descending  an  inclined  plme.  Of  the 
fact  stated,  namely,  that  of  the  heavy 
body  bavinff  acquired  a  greater  velocity 
than  the  light  one,  each  being  subject  to 
the  free  influence  of  the  stream,  there 
cannot  be  a  doubt  after  the  palpable  in- 
stance recorded ;  but  it  is  hignlyprohable 
that  the  cause  of  this  strange  eiS^ct  rests 
upon  other  grounds  than  those  assigned, 
and  that  the  relative  velocities  are  go- 
verned by  laws  in  no  way  connected 
with  the  motion  of  bodies  down  inclined 
planes. 

I  am,  Sfar,  yours,  &«•, 
S. 

July  10, 1849. 

nnaouFTiov  of  ait  AfMoapannio   enir 
CAmaxAOB,  iimimn  ww  ■•  n.  f.  ovn- 
viMQWAM,  neo.,  n.ir. 
The  prineiple  of  this  plan  of  gon  ea»» 

riage  is,  iktU  th^  fairce  tdUoi  iH»M  ik$ 
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gun  back  in  the  recoil  is  coUeeted,  and 
applied  to  run  the  gun  out  ogam.  The 
gun  is  tbus,  in  fact,  made  to  work  it- 
self ;  a  few  men  only  being  required  for 
training  and  loading. 
This  is  effected  in  the  following  m^XL' 

AA  (fig.  1)  is  a  slide  on  which  the 
carriage,  BB,  works.  In  this  slide  is 
fitted  a  tube,  CC,  having  therein  a  pis- 
ton  and  piston-rod,  to  the  end  of  which 
the  carriage  is  attached  by  a  screw  col- 
lar at  D.  This  tnbe  is  open  at  the  inner 
end,  C,  and  at  the  other  end,  C,  is  fur- 


nished with  a  vaWe  or  lock  opened  or 
shut  by  the  handle,  F.  The  piston  being 
supposed  to  be  at  the  bottom  of  the  tube 
and  the  vaWe,  F,  closed,  (the  gun,  of 
course,  being  now  run  out)  it  will  be 
seen  that  when  the  gun  recoils,  it  carries 
the  piston  with  it,  and  a  vacuum  is  there- 
by produced  at  the  outer  or  valve-end  of 
the  tube,  which  creates  an  amount  of 
atmospheric  pressure  on  the  inner  side^ 
of  the  piston,  regulated  by  the  diameter* 
thereof,  equal  to  the  force  of  recoil,  and 
which  pressure  will  of  coarse  drive  the 
gun  ont  again. 


Mg^l. 


Fig.  2. 


atf 


In  the  case  of  guns  loading  at  the 
breach,  no  further  application  is  neces- 
sary ;  but  where  guns  are  loaded  at  the 
muzzle,  in  the  ordinary  manner,  it  is 
necessary  to  detain  the  gun  from  running 
out  until  the  operation  of  loading  be  com- 
pleted. This  is  effected  by  a  lever, 
££',  attached  to  the  inner  part  of  the 
carriage,  and  which  is  furnished  with  a 
gab  or  notch,  which  falls  over  the  stop- 
bolt  or  paul  at  K,  and  thus  secures  the 
gun  until  loaded;  when  on  lifting  the 
end  of  the  lever  at  E',  the  carriage  is 
released  and  driven  out  by  atmospheric 
pressure  as  before  described. 

Should  the  gun  be  to  leeward,  and  it 
be  desirable  to  reduce  the  force  for  run- 
ning out,  and  the  resistance  to  the  gun 
,  coming  in,  by  allowing  a  small  quantity 
of  air  to  enter  the  tube,  the  purity  of  the 
vacuum  will  be  partially  destroyed,  and 


the  column  of  air  admitted  will  form  a 
resistance  to  the  piston  when  it  arrives 
at  the  bottom  of  the  tube. 

The  screw  collar  at  D  is  for  the  pur- 
pose of  connection,  and  also  for  easing 
the  gun  in  in  extreme  training.  On  the 
carrioge  being  disconnected  at  D,  or  by 
opening  the  valve,  F,  the  gun  can  be 
worked  in  tfie  ordinary  manner. 

Fig.  2  represents  an  end  view  of  the 
carriage  and  slide. 

Besides  the  advantages  which  this  plan 
offers  for  working  heavy  guns  with  very 
few  men — thus  enabling  merchant  ves- 
sels to  provide  themselves  with  heavier 
and  more  effective  armaments — it  is  con- 
templated that  the  reception  of  the  shock 
of  explosion  on  the  elastic  nature  of  the 
vacuum,  or  its  counter  force,  will  prove 
very  beneficial  to  the  ship's  side,  aiid  be 
a  sutrjeet  for  special  oonsidention. 
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per  cent,  bat  that  oxygen  was  not  materi- 
ally deficient.  I  do  not  forget  that  Dr. 
Taylor  has  shown  that  a  candle  will  born  in 
a  miztnre  of  25  parts  of  oxygen  and  75 
parts  of  carbonic  acid  ;  bat  snch  a  mixture 
is  artificial  and  not  likely  to  occur  in  nature. 

We  are  thus  fumish'ed  with  a  means  of 
exploring  coal  mines  where  choke  damp 
prevails.  As  carbonic  acid  gas  is  very 
generally  die  result  of  combustion,  and 
formed  at  the  expense  of  the  oxygen  of  the 
air,  it  is  of  the  grsatest  consequence  that 
the  apparatus  should  be  accompanied  by  a 
lighted  candle,  the  degree  of  brilliancj  of 
which  may  indicate  that  there  is  a  sufficient 
quantity  of  oxygen.  What  amount  of 
oxygen  is  necessary  to  maintain  life  in  a 
human  being  I  do  not  know ;  but  I  under- 
stand that  Dr.  Boswell  Reid  condudesi'from 
some  experiments  wiueh  he  has  made,  that 
if  the  carbonic  acid  be  remoTcd  as  fast  as  it 
is  formed,  an  animal  may  remain  in  a 
limited  quantity  of  air  without  much  incon- 
▼enienoe,  until  nearly  the  whole  of  its  oxy- 
gen is  exhausted.  The  experiments  of  Dr. 
Snow,  ]iowe?er,  do  not  warrant  the  above 
condosion.  He  found  that  birds  and  mam- 
malia introduced  into  an  atmosphere  con- 
taining only  10  to  10^  per  cent,  of  oxygen, 
instead  of  21  per  cent.,  soon  died,  though 
means  were  adopted  for  removing  the  car- 
bonic acid  formed  by  the  respiration.  He  is 
of  opinion  that  any  notable  diminution  of 
oxygen,  even  when  no  carbonic  add  is  pre- 
sent, cannot  take  place  without  danger  to 
the  warm-blooded  animals. 

Dr.  Reid,  in  his  work  on  venMlation, 
states  that  in  mines  it  is  common  for  the 
men  to  work  in  an  atmosphere  too  impure 
to  allow  a  common  candle  to  burn,  though 
an  oil  lamp,  in  consequence  of  its  greater 
tenadty  of  combustion,  msy  be  maintained 
in  action  without  difficulty.  Mr.  Buddie, 
in  his  evidence  before  a  Committee  of  the 
House  of  Commons,  on  accidents  in  mines, 
states,  "That  in  his  own  experience,  he 
knows  that  carbonic  acid  gas  may  be 
breathed  wiien  no  flame  will  exist  in  it ;  and 
has  had  occasion,  frequently,  to  travel  in  a 
mixture  of  this  kind  when  a  candle  would 
not  burnt  and  a  steel  mill  give  hardly  any 
sparks.  He  feds  oppression  of  breathing, 
not  by  any  means  dangerous,  while  the  steel 
bbUI  will  didt  any  sparks."  Mr.  Nicholas 
Wood,  coal  miner,  of  Northumberland  and 
Durham,  states  in  his  evidence  before  the 
same  Committee,  that  he  has  met  with  car- 
bonic  add  gas  in  such  quantities  that  the 
candles  would  not  bum  in  it ;  but  the  miners 
are  not  injured  by  it  till  a  considerable  time 
after  the  candles  are  extinguished.  He  has 
not  known  carbonic  add  emitted  in  such 
qnantitfea  aa  to  produee  an  immediate  i 


of  sinking,  and  thinks  that  the  lights  bdng 
put  out  a  considerable  time  before  it  injures 
the  workmen,  guards  against  any  danger  of 
that  kind.  From  these  facts  we  may  infer, 
that  as  long  as  a  candle  exhibits  the  feeblest 
glimmer  in  a  coal  mine,  there  is  little  dsn- 
ger  of  life  for  a  long  time,  provided  we 
remove  a  large  portion  of  the  carbonic  add, 
and  no  other  poisonous  gas  is  present,  as 
carbonic  oxide.  The  danger  is  not  imme- 
diate even  after  the  lights  are  extinguished ; 
and  how  much  less  imminent  must  it  be  if 
we  are  in  possession  of  means  of  depriving 
the  air  of  a  large  proportion  of  its  poison. 
I  do  not  anticipate  that  workmen  ^1  use 
this  method,  for  the  obvious  reason  that  it 
would  interfere  with  their  work;  besides 
they  become  acdimated  to  a  carbonic  acid 
atmosphere,  in  which  a  newcomer  could  not 
live ;  but  I  think  that  an  occasional  suck 
through  the  apparatus  for  a  quarter  of  an 
hour  would  revive  them  considerably.  It 
would  prove  more  acceptable  to  owners, 
surveyors,  or  coal-viewers,  who  enter  an 
impure  atmosphere  occasionally  only;  or 
who  have  to  explore  localities  which  are  not 
worked,  whose  atmospheric  conditions  are 
not  known,  and  where  the  presence  of  choke 
damp  may  be  suspected.  Carbonic  add 
abounds  chiefly  in  old  workings  and  absn- 
doned  mines ;  when  it  is  necessary  to  enter 
them  the  use  of  the  apparatus  would,  I 
think,  contribute  much  to  the  safety  and 
convenience  of  the  explorers. 

It  is  for  this  purpose  of  rescue,  that  I 
conceive  that  the  air  purifier  would  be  of 
the  greatest  vslue.  An  alarm  is  given  by 
some  one  who  has  had  the  good  fortune  to 
escape,  that  his  companions  are  overcome 
with  the  choke  damp ;  to  proceed  unpro- 
tected to  their  help,  is  only  to  add  to  the 
number  of  the  sufferers  ;  but  the  apparatus 
will  probably  make  the  difference  between 
respirable  and  irrespirable  air,  and  enable 
us  to  approach  and  save  those  who  would 
otherwise  inevitably  perish. 

The  explosion  of  fire  damp  is  less  fatal 
from  the  accompanying  heat  and  violence, 
than  from  the  vitiated  air  of  the  after  damp. 
There  is  reason  to  believe  that  many  die 
gradually  of  suffocation,  after  an  explosion, 
in  consequence  of  the  abundance  of  car- 
bonic acid,  and  deficiency  of  oxygen,  caused 
by  the  combustion  of  the  gases.  Timely  help 
might  snatch  these  from*defitruction.  It  is 
extremely  probable,  that  the  air-purifying 
apparatus  would,  in  some  inatances,  render 
this  after-damp  comparatively  mnoxions, 
and  enable  us  to  rescue  them.  Some  ready 
method  of  analyzing  the  foul  air,  or  cautions 
trials  to  breathe  it  through  the  apparatus, 
would  give  some  information  how  far  we 
might  venture. 

d3 


08 


DlUen  von  A  M AOMSTiO  BQ^HtWk  MAWUf^' 


I  hwrtt  liitad  jfliftt  in  my  «iqperiiMntf 
more  than  ono^hilf  of  the  oafbonic  mM  wm 
remoTed  by  pawing  it  thvoqgh  the  oanatie 
flolntioa  of  soda:  by  enlarging  the  appa* 
fatoB  it  would  be  eaey  to  remove  a  mnch 
greater  proportion.    Thia  might  be  done, 
either  l^  having  a  greater  depth  of  the 
eolation  abone  the  perforated  box,  (aay  two 
inches,  inetead  of  one),  or  by  passing  the  air 
to  be  purified  through  two  vessels  containing 
the  solution.  In  the  Utter  case  it  would  be 
necessary  to  assist  respiration,  by  forcing 
the  air  through  the  apparatus  by  means  of  a 
small  pair  of  bellows  under  the  arm  into  a 
bladder,  irhidi  would  become  a  reeervoir  of 
purified  air,  and  to  which  a  mouth-piece 
•honld  be  attached.    This  additioii  to  the 
apparatus  would  not  necessarily  make  it 
cumbrous  and  unmanageable. 

It  must  not  be  forgotten,  that  the  alkaline 
aolution  will  only  take  up  a  certain  quantity 
of  ^carbonic  add,  and  that  iu  power  of 
Absorbing  is  constantly  diminishing.  We 
will  auppoee  that  the  solution  contains  646 
grains  of  caustic  soda ;  and  that  29  cubic 
inches  of  air,  containing  five  per  cent,  of 
carbonio  add,  are  inspired  at  each  inspira- 
tion, and  that  20  inspirations  are  made  m  a 
minute :  it  results,  by  calculation,  that  the 
whole  of  the  caustic  soda  would  be  oon- 
verted  into  a  carbonate  in  80  minutes,  sup- 
posing the  air  to  be  deprived  of  half  its 
oarbonic  add  before  each  inspiration;  but 
this  is  not  the  case,  for  as  the  quantity  of 
caustic  alkali  diminishes  ita  power  of  ab- 
sorbing, carbonic  add  will  also  diminish; 
but  not  rapidly,  as  I  had  the  satisfaotSon  to 
find  by  experiment.  With  a  view  of  imi- 
tating the  effect  produced  by  a  long  conti- 
nued passage  of  carbonic  add  through  the 
aolution  of  caustic  soda,  I  reduced  the 
gtrength  of  the  solution  employed  in  the 
oxperiment  by  one-half,  by  diluting  it  with 
an  equal  quantity  of  water,  and  adding  car- 
Imnate  of  soda,  tUl  the  solution  was  satu- 
rated t  this  took  place  before  the  solution 
oontained  as  much  soda  per  cent,  whether 
eanstie  or  in  the  form  of  carbonate,  as  it 
did  before  tiie  dilution.  In  paasing  a  mix- 
ture of  air  and  carbonic  add  gas  through 
the  sdlution,  I  found  that  its  power  of  ab- 
sorbing the  latter  gas  very  little  diminished ; 
It  stUl  absorbed  about  60  per  cent.  We 
may  infer,  therefore,  that  with  a  charge  of 


, p.-  . —  br»lldi«  Hhmgh  «h« 

apparatus  whn  he  had  nason  to  believe  thn 
air  suffidenUy  pnre,  and  tbamby  husband 
his  ftore  of  alkali. 


my 
64o  grains  of  canstic  soda,  and  under  the 
conditions  above  stated,  the  efficacy  of  the 
apparatns  would  be  but  little  impsired  alter 
the  lapse  of  40  minutes;  that  is  to  say, 
after  half  its  eaustie  soda  had  been  oonverted 
into  carbonate  of  soda.  It  is  obvious  that 
Ae  charge  of  soda  should  vary,  according 
to  the  impurity  of  the  air  and  tte  length  Of 
time  it  has  to  be  breathed.  An  expeiieneed 


Dsaxav  Fon  a  kagstutic  jioniKG  ma^ 
oymn.    vr  icn.  jobn  THOMaoN-. 

Urn  enormous  labour,  delay;  mid  other 
vuxations  attendant  on  rod  boring,  ar^  well 
known,  and  do  not  require  enampLirs  to 
enforce  conviction ;  yet,  etrange  to  my,  that 
aame  old  awkward  system  even  yet  holds 
good  its  footing.  The  CUneae  Boethod, 
which  is  muoh  more  siasple  and  offimfeivo, 
is  being  adopted  in  Europe.  It  eonsiats  of 
an  armed  weight  (say  one,  two,  or  throe 
hwdied  pounds,  as  the  case  may  he)  of  a 
particular  form,  attaobed  to  apeeuUar  rope, 
to  withstand  the  friction  on  the  aides  of  the 
bore  hole  whilst  at  work,  and  ^dng  aua^ 
pended  firom  above  by  a  spring,  nn  whicb 
two  men  are  seated.  ThewdghtU  made  to* 
bob  up  end  down  by  their  exertions,  striking 
ihe  bottom  at  each  depresdon  of  the  spring, 
the  boring  being  advaneed  with  conddemble 
rapiditr.  The  clearing  of  tim  detadied 
matter  by  tliis  method  is  also  very  much 
fcdlitated,  as  compared  with  the  rod-boring 
system. 

These  aio  the  only  two  medmda  at  prasent 
known  for  boring  the  earth  to  any  great 
depth,  and  they  do  not  admit  of  mudi  inu 
provement. 

But  I  contend  that  other  metliods  maybe 
found  to  supersede  these,  and  would  suggest 
the  powers  of  the  dectro^magnet,  an  agent 
whose  limit  of  energy  is  yet  unknown.  The 
email  space  through  which  it  can  exert  ito 
Immense  power,  renders  it  peculiariy  adqited 
to  boring  purpoaes,  dther  perpendicularly, 
horisontaUy,  or  at  any  other  an|^ ;  being  a 
particular  advantage  gained  over  any  of  the 
other  methods,  and  quite  applicable  to  direct 
mining. 

Suppose,  for  instance,  a  abort  bonng  in- 
strument to  have  a  common  magnet  tnaerted 
into  it,  with  the  poles  uppermost.  Again ; 
auppose  a  mate  to  this  magnet,  of  the  deo- 
tro  description,  firmly  inserted  into  a  heavy 
wdght  Next,  let  us  imagine  theae  two 
magnets  to  be  sot  upon  each  other,  face  to 
Ihce,  the  under  one  with  ita  boring  tool,  and 
th^  upper  with  the  wdght  It  wiU  be  evi- 
dent  that,  by  connecting  an  electro-magDeOc 
battery  to  the  upper  magnet,  and  reversing 
the  polarity  as  usud  with  that  machine,  a 
power  will  be  exerted  between  theae  two 
magnets,  teaiUng,  at  eaeh  alternate  nversal 
of  polarity,  to  separate  them  and  produce  a 
Such  is  the  prindple  upon  which  i 
ny mining Jmdte.    UtUmi^ 
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1«ite--w]ietlMr,  in  »  word,  it  is  or  is  not  an 
evaiion  of  the  complainant's  patent. 

I  havo  lieretofora  spoken  of  the  principle 
•f  diA  patenled  maohine,  as  tBTolving  the 
OTwbinalini  of  a  ooMar^wheal  with  oertaiB 
«ther  parts.  This  hi^^Mgo  was  aaffieiflBtly 
Monrate,  pariiaps,  far  the  ipntposes  of  the 
•ccasioD,  sinoe  Chare  was  then  no  ooatro- 
vBMy  regardiag  a  maohma  withont  a  cotter* 
whaaL  fivt  it  was  rather  a  4iaBeriplion  of 
Mr,  Blanohnid's  naohine  as  in  ate,  than  « 
iMnltioa  ^  ita  firfaidpla.  The  patantee 
ertdaatty  had  a  broader  view  of  his  faiTan. 
tioB.  Inhbipadfioationhosays/'MoraoTar 
Iha  aatfeen  aoay  be  mada  sharp  on  both  edges, 
and  tha  ontter-whaal  may  be  made  to  torn  a 
qaarler  of  a  drala  or  less,  backward  and  Tor* 
spsrdv  and  so  the  onttars  be  msde  to  cat  by 
hothad^asi  bat  tha  oontinnadoironlar  move* 
Msnt  is  believad  to  be  piaferabloto  any  other." 

Nov,  whan  tha  ontters  asa  acting  with 
this  iSefBata  or  reeiprocatbig  motion,  they 
aan  searoely  b«  oansUetnd  as  moving  on  a 
aoMsr-whael,  implying,  as  this  does,  the 
idea  aC  eontinnoas  rotation.  The  abatract 
priMipla,  tharefora,  thatvshall  inclnde  both 
forma  of  atnutnre,  cannot  recognize  the 
ootter-whsal,  atiietly  speaking,  as  an  tfe* 
mant  of  tha  eombination— bot  rather  a  eat- 
Isr,  i»  serisa  of  cutters,  deriving  au)tion 
from  a  eirela,  and  acting  in  a  circular  arc. 

If  this  wsi«  the  oorreet  dafisntion  of  Mr. 
Btandmid'a  prinaiple,  tha  diffisrence  between 
te  two  maohineB  would  ha  resolved  very 
eaifly.  One,  the  patented,  applies  the 
ivfoiving  power  immediately  to  its  work. 
In  tha  moat  aimpia,  oonvenient,  economipal, 
and  aiSseCiva  mode  {•*- the  other,  the  defen- 
daofSf  inftarposos  betwaaa  the  revolving 
power  and  the  work  an  additional  member 
that  aarvaa  no  pnrpoae  whatever,  unless  to 
avoid  identity  with  the  patented  machine. 

Tbe  patent  law  wonld  give  bnt  an  illusory 
protootion  to  the  meritorions  inventor  if  it 
fespeoted  devioea  like  this."  It  requires  of  a 
paMotoe  that  he  shall  disolose  in  his  speci- 
fieatioii  ttie  most  beneficial  mode  of  applying 
hss  prindple  that  is  known  to  him.  (Neil- 
saa'a  patent,  WsMer  Cm.,  3S7.)  Bat  it 
doea  not  re^niie  of  him  to  go  further,  and 
point  ont  aU  the  possible  contrivances  by 
wfaiflh  the  machine  that  illustrates  his  prin- 
ciple can  be  rendered  less  benefieia]  or  less 
perfsct.  The  more  fully  matured  his  dis- 
aovery,  the  more  oon^lete  his  machine  in  all 
Us  parte,  tlw  more  signally  and  immediately 
proAtalde  to  the  community,  tiM  greater  will 
he  the  number  of  the  defects  it  hss  avoided 
or  provided  for,  and  the  greater,  of  course, 
the  pnosiMr  of  ehanges  for  the  worse  that 
may  be  grafted  upon  it  by  a  toward  inge- 
uaSif.  Per  mntf  ingenuity  may  be  so 
*fled,^vfa«nittoi]#  pith  UMPerted  anevgies, 
not  to  improve  or  advanoe,  but  to  devise 


somet^ng  le«s  nseful  and  more  ^stly  than 
that  w)iich  was  khown  before. 

Bat,  in  truth,  the  principle  of  Mr.  Blan- 
ehard's  invention  calls  ior  a  less  restricted 
definition  than  that  which  I  have  for  the 
moment  assumed.  Strike  out  from  bis 
specification  all  the  details  of  atmotnre,  or 
look  through  them  into  the  inventive  idea, 
Ihe  essential  prindple  that  reeides  within,  and 
what  do  we  find  ?  A  tracer,  so  arranged  as 
to  pass  in  a  spiral  or  heUr  line  over  the 
surface  of  a  model,  while  the  rough  material 
revolves  in  a  similar  line  under  a  autter, 
guided  by  the  tracer,  bat  acting  with  inde- 
pendent rapid  motion ;  the  combination  of 
these  for  a  declared  purpose:  this  is  tbe 
prindple  of  the  Bianehsrd  patent.  All  the 
rest  is  detail,  properly  introdneed  into  the 
speeificatian,  as  eihihiting  "  the  most  bene.> 
ficial  mode  of  applying  the  prlndpley"  but 
esaentisilly  forming  no  part  of  it. 

Now  although  it  be  true  that,  teehnicBlly 
spesfcing,  an  inventor  cannot  claim  a  patent 
for  the  prindple  he  has  disoevoHd,  yet  it  is 
equally  true  that,  if  he  has  embodied  it  in 
any  dear,  definite,  and  distinct  form,  others 
will  not  be  permitted  to  take  that  prindple 
and  embody  it  in  some  other  form  merely 
copied  from  his ;  *'  And  thus,''  as  was  well 
argued  in  the  case  I  have  dted,  *'  you  may 
attain  a  result  which  is  practically  equiva- 
lent to  the  patenting  of  a  prindple ;"  for 
when  yon  have  put  your  intention  ioto 
shape,  no  person  will  be  allowed  to  come  in 
and  steal  the  spirit  of  your  invention  by 
putting  it  into  some  other  shape,  which, 
though  diflferenty  is  imitated  from  yours. 

The  defendant  in  this  caae  has  mistaken 
ins  legnl  rights,  and  the  sooner  he  is  advised 
of  his  error,  the  better  for  him  and  for  the 
public.  He  is  obviously  possessed  of  con. 
dderable  mechanical  ingenuity,  which,  if 
applied  in  a  different  direction,  may  advance 
Ids  own  interests,  while  contributing  ioci* 
dentally  to  tbe  interests  of  art.  But  he  has 
confounded  the  details  of  Mr.  Blanchard's 
machine  with  its  principle ;  and  in  seeking 
to  escape  from  the  operation  of  the  patent,  be 
haa  riolated  the  law  by  which  it  is  guarded. 

It  is  possible  that  he  may  have  been  mis- 
led by  the  knguage  of  the  charge,  when  his 
case  was  before  me  on  the  law  ude  of  the 
court.  Abstract  propositions  are  liable  to 
inaccuracy,  when  didted  in  the  liaste  of  a 
trial  at  bar ;  and  however  accurate,  they  are 
not  suited  to  the  purpose  of  imparting  ia- 
straction  to  a  jury.  I  prefer,  therefore, 
generally  to  employ  illustrations,  derived 
from  the  case  itself,  to  convey  the  legal 
prindpk  which  should  rule  it,  rather  than 
to  announce  the  law  in  genersl  and  abatract 
tenns.  It  is  enouf^  for  me  if  I  can  sue- 
oeed  in  teachmr  tU  that  hehmga  to  tb«  eir- 
eumstanoes  and  ihe  time. 
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Conrad  Haybrkaic  Grebnhow,  Lon- 
don, civil  engineer.  For  certain  inwove' 
menu  m  aimotpherie  raUwoye.  Patent 
dated  January  13,  1849. 

The  improvementi  which  form  the  inb- 
jeet  of  this  patent  refer  to  the  very  ingenious 
scheme  of  Messrs.  Clark  and  Varley,  and 
consist  in  an  improved  method  of  fixing 
the  resilient  tube,  and  in  addition  thereto  of 
certain  appliances  whereby  its  efficiency  is 
greatly  increased. 

The  patentee  proposes  to  snspend  the 
resilient  tube,  at  intervals  of  six  feet,  in  a 
sling  of  malleable  iron  one-eighth  of  an  inch 
in  thickness  and  three  inches  broad,  in  such 
manner  as  to  avoid  damaging  the  tube  by 
riveting.  The  sling  is  to  be  riveted  to 
upright  supports,  one  on  each  side,  which 
are  bolted  down  to  the  sleeper.  The  sling 
must  embrace  the  tube  on  each  side  to 
within  twenty*five  degrees  of  the  longitudi- 
nal slit  on  the  vertex  of  the  tube,  and  be 
riveted  to  the  upright  supports  within  the 
perpendicular  lines  which  touch  the  tube  at 
the  extremities  of  its  horizontal  diameter. 
By  this  means  the  weight  of  the  tube  in  the 
sling  will  have  a  tendency  to  draw  the  points 
of  the  standards  or  upright  supports  toge- 
ther, and  their  pressure  on  the  tube  will 
assist  its  elasticity  in  closing  the  loogitudi- 
nal  slit  after  the  passing  of  the  coulter.  To 
facilitate  the  opening  of  tlie  longituduial 
slit  for  the  passage  of  the  coulter,  Mr. 
Greenhow  attaches  to  an  iron  plate,  placed 
parallel  with  the  horixontal  diameter  of 
the  tubes,  and  at  right  angles  with  the 
coulter,  four  horizontal  wheels,  two  inclmed 
towards  one  side  of  the  tube,  and  two 
towards  the  other.  The  distance  between 
the  extreme  edges  of  the  wheels  should  be 
one-half  of  an  inch  greater  than  the  internal 
diameter  of  the  tube,  so  that  as  the  wheels 
advance  through  the  inside  of  the  tube,  they 
shall  increase  its  horizontal  diameter,  and 
cause  the  longitudinal  slit  to  open  to  twice 
the  distance  of  the  increase  in  the  horizontal 
diameter  (the  transverse  section  becoming 
then  slightly  spheroidal).  The  coulter  is 
secured  to  the  top  of  the  plate,  and  the 
intervention  of  that  plate  prevents  the  coul- 
ter from  coming  in  contact  with  the  wheels 
as  it  passes  between  the  parted  edges  of  the 
longitudinal  slit.  To  ensure  that  Uie  wheels 
shall  remain  precisely  parallel  with  the  hori- 
zontal diameter,  and  thus  prevent  the  coulter 
from  oscillating  out  of  the  perpendicular, 
which  might  cause  an  abrasion  between  it  and 
the  edges  of  the  slit,  Mr.  G.  attaches  to  the 
side  of  the  coulter  a  wheel  with  grooved  peri- 
phery, whidi  fits  and  nins  upon  a  rigid  rail 


riveted  to  the  top  of  the  tube  on  one  aide 
of  the  slit,  and  extending  through  its  entire 
length,  so  that  any  tendency  which  the 
coulter  might  have  to  swerve  is  corrected  by 
the  rigidity  of  the  guide  rail.  To  attach  the 
coulter  to  the  piston,  he' makes  use  of  a  tube 
of  malleable  iron,  three  inches  in  diameter, 
which  passes  quite  through  the  piston,  and 
is  fixed  at  the  other  end  in  the  plate  to  which 
the  wheels  for  opening  the  slit  are  secured. 
Care  must  be  tdcen  to  have  sufficient  dis- 
tance between  the  wheels  and  the  piston,  to 
prevent  the  opening  in  the  slit  from  extend- 
ing as  far  as  the  piston.  The  coulter,  which 
consists  of  a  plate  of  steel  three-eighths  of 
an  inch  in  thickness  and  three  feet  long,  is 
secured  to  the  plate  direotly  above  the 
wheels,  in  order  that  it  may  pass  thpugh 
the  opening  made  in  the  slit  by  the  imeels. 
Immediately  behind  the  coulter  there  is  a 
valve  in  the  tube  which  forms  the  piston 
rod,  and  by  opening  this  valve,  air  will  pasa 
through  the  piston  rod  into  the  exhausted 
tube  before  the  piston,  and  so  assist  in 
rethrding  the  train,  by  destroying  the  vacuum, 
in  case  of  any  emergency  occurring  to  ren- 
der it  necessary  to  do  so.  To  strengthen  the 
connection  of  the  tube  and  piston  with  the 
coulter  and  plate,  Mr.  G.  places  anironbary 
one-fourth  of  an  inch  thick  and  four  inches 
broad,  under  the  wheels,  and  makes  it  fast  at 
one  end  to  the  piston.  The  manner  of 
attaching  the  coulter  to  this  leading  carriage 
is  ^fi  follows : — ^To  each  end  of  the  coulter 
are  secured  by  three  links  two  wedge-shaped 
pieces  of  iron,  which  are  drawn  through  a 
strong  plate  of  iron  in  the  perch  of  the 
leading  carriage,  whereupon  another  wedge- 
shaped  piece  of  iron,  attached  to  a  lever,  is 
forced  in  between  them.  When  in  tliis 
position,  the  two  pieces  attached  to  the 
coulter  cannot  fall  out  or  be  withdrawn,  and 
consequently,  the  attachment  of  th^  coulter 
and  piston  to  the  perch  of  the  leading  car- 
riage remains  perfect.  By  raising,  however, 
the  levers,  the  wedges  fixed  to  them  are 
withdrawn,  and  those  attached  to  the  coulter 
being  released,  fall  through  the  plate,  and 
the  carriage  is  instantaneously  freed  from 
the  coulter  in  case  of  need. 

To  produce  the  requiaite  degree  of  rare- 
faction in  the  traction  tube,^  Mr.  Greenhow 
connects  it  with  vacuum  chambers  exhausted 
in  manner  following : — **  Fig.  11  is  apian  of 
my  arrangements  for  this  purpose,  and  fig. 
12  a  vertical  section  of  them  on  the  line  £  F. 
A  A  are  two  chambers  of  eqnal  size,  each  of 
cubic  contents  equal  to  those  of  the  length 
of  tube  intended  to  be  exhausted  at  one 
time.    M  M  are  two  pipes,  that  lead  from 
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FOUBDBINnm'a  [PATBKT   BAFBTT  APPAKATUS   FOR  PRIYENTING   ACCIDBKT8   IN 
MINES   AND   COLLISmiBS. 


By  the  adoption  of  this  inTeiition  the  lives 
of  the  working  miners  may  be  preserved, 
and  the  property  of  the  mine  owners  pro- 


tected from  the  serions  consequences  of  the 
following  accidents : —  ^ 

1.  From  the  men  or  load  being  preeipi- 
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Ute4 )»  ttafi  |>pttQm  Qf  tbe  Ahaft  w]»9a  Uus 
rope  or  chain  breaks ;  in  this  case  the  (^ppv 
ratus  is  self-acting. 

2.  From  either  the  men  or  load  bein|f 
drawn  orer  the  pulley ;  in  this  case  also  the 
apparatus  is  self-acting. 

The  apparatus  is  readily  applied  to  the 
present  gcddes  now  in  use,  whether  they  are 
of  wood,  iron  rods,  or  chaiui  ^d  may  be 
attached  to  the  cage  in  a  few  hours. 

By  r^erence  to  the  prefixed  sketch  it  will 
be  seen  that  the  apparatus  is  fastened  upon 
the  guides  by  the  rope  being  represented  as 
broken,  but  when  the  rope  or  ebaiiii  19  tight, 
and  the  cage  in  work,  the  leyers  aw  raised 
on  their  folcra,  and  lower  the  wedges  in 
the  tapered  shoes,  which  alaokeoa  th(Bm  on 
the  guides;  and  when  the  rope  or  chain 
becomes  broken  or  detached,  the  levers  drop 
and  raise  the  wedges  into  the  l^piBre4  slices, 
and  consequently  grip  the  guides  firmly  on 
both  sides,  so  that  the  greater  the  w(4jpt  in 
the  cage,  the  tighter  tjif  we4g^  hold.— 
Mining  Journal, 


LAW  OF   PATBNTB.-^^Mafill^A^  CAaV* 

Blanehard*9  Gun-Stock  Turning  Latk^, 

Opinion  delivered  Iqr  JpdjM  Kane  in  the  Unittd 
States  Circuit  Coi|q^  dn  $e  case  of  Blanchard  v* 
Eldridge,  on  a  jpotioe  for  ati((tf;liment  becauM  of 
a  breach  of  i|iji)B0tiQ|i<-<er  an  infringement  of 
Blanchard's  Gan'8toD)(  Tumiog  Lathe  as  appHed 


to  taming  SI 

The  patent  Hght  M  Mr.  9|aachvd  huf 
been  the  subject  of  ezamioftltoi  Mww  IM 
in  two  trials  at  law,  the  ptep^at  4flted««l 
being  a  party.  Although  no  ▼erdlets  were 
rendered,  I  waa  f^Uy  satisfied  by  the  eti- 
dence,  that  the  patent  was  a  highly  meiitOf 
rious  one,  of  wflient  date,  and  that  the 
defendant  had  vic^tad  It*  I  did  not  hes|. 
tate,  therefore,  t»  grant  an  ii^nnetion  agtlpit 
him,  upon  the  mflNr  procee4iQg  Mif 
instituted  in  VfaSkf*  fbU  tiuunotien  iMiMf 
still  in  force,  the  defendant  has  49fi«Ml  • 
new  machine,  and  l«  iu»w  wing  tl«  g«  Hw 
complainant  asserts,  in  v|(4ati«»  «f  Af  in- 
junction. The  qoestioii  f#  fjiiif  fnmtMi* 
whether  the  new  maehtup  of  tiNi  4fliwidnit 
infringes  the  complaioanf «  ft^M  ^f^  t 

In  my  charge  to  the  jafy  an  the  ether 
side  of  this  eowti  I  fpohn  $t  Mr.  Blan. 
chard's  machine  as  foUews  i<-^  |$  if  «  f»ni- 
ing  machine,  eapahle  «f  ppndneliig  wlA 
rapidity  flrom  th^  rongh  mmJMf  by  a  9is^ 
operation,  an  irregular  ftmm  afanHar  ar  fwo- 
portional  in  all.  respects  N  A  f  iien  medel. 
It  consists  essentislly  of  a  »#del,  vevoivUig 
in  contact  with  a  friction  tracer,  ^fle  the 
veugfa  aMtoml  rerolves,  with  the  same  relo- 
e|ty,  in  like  contact  with  a  r^idiy  monng 
enMr-whad;  either  the  model  and  mate- 
rialy  or  die  the  friction  traeer  and  cnftter- 


wheel,  having  a  prqgreiaiTe  IaiaKal«»ation, 
so  that  by  the  reYolutious  of  the  model  and 
material  all  the  points  of  their  respectire 
surfaces  are  presented  in  succession  to  the 
touch  of  the  friction  tracer  and  the  action 
of  the  cutter-wheel  respectiYely ;  that  is  to 
sayr  all  the  pointa  on  the  surface  of  the 
model  aoeosssiTely  to  the  touch  of  the 
^tracer,  and  the  eorresponding  pointa  on  the 
surface  of  the  material  to  the  action  of  the 
cutter- wheel.  Its  value  consists  in  this, 
(that  it  combines  the  accurate  imitation  of  a 
|dowly-i«volting  model  with  the  rapid  action 
of  a  cutter- wheel.  Its  principle  is  the  com- 
bination of  tlie  .cutter-wheel,  model,  and 
friction  tmc^r,  vrith  the  arrangement  for 
(effecting  tiie  lateral  motion." 

Between  this  and  the  respondent's  present 
niachins  there  appears  to  be  but  a  single 
|H>int  of  differeneei 

'*  The  pepnliar  novelty  of  the  respondent's 
machine,  ftcporditg  to  the  report  of  the 
,  CopNuiuiAper,  WiHifun  W.  Hubble,  Bsq., 
appndrs  to  hf  in  thn  formation,  suspension, 
and  mannnr  of  piWMlling  the  cutting  in- 
strwnfmt,  to  ^119  w  last  from  the  rough 
bUiek  without  finishing.  Tlie  cutting  instra- 
meqt  'coqiists  of  a  do«ble-«dged  curved 
knife  of  ahput  the  san&e  curve  or  periphery 
AS  the  friction  column  t  it  is  bolted  to  a  per- 
pendicular iron  bar,  about  an  inch  square, 
which  pUys  up  and  down  between  and 
through  two  iron  atr«pi«  faiJtened  to  the 
mabi  transrerse  narriagi,  TUs  cutting  in- 
ftrnmml  reeefves  i^  motion  from  a  pitman, 
•llaebf4  Iff  a  IVti4«  pni  in  very  rapid  revo- 
IntiaRi  and  th^rt^  with  great  velocity  moves 
the  cutting  instrument  in  a  straight  perpen- 
dicular line  up  aa4  dowf^  which  being  sharp 
en  both  the  npper  and  lower  edges,  in  pass- 
ing the  rongh  nsafcerid,  ents  it  both  in  its 
tMeent  and  imxaat  itttached  to  the  crank 
iMt  WW  a  fly-wheel  and  n  balance  weight" 

Tk$  imo  •maehines,  then,  have  the  same 
ili)af>t|  mi  thej  attain  it  by  the  same 
mMM.  iffraHiw  in  the  same  manner,  except 
tfwt  Mr*  Blswilmrd'*  entters  are  set  on  the 

CAmf  »f  a  W^Mdr  and  act  in  the  curved 
of  Hi  motioii.  wUle  in  Mr.  Eldridge's 
the  aircular  motion  fs  tmnsferred  to  a  shaft, 
and  the  cuttapi,  being  a^ad  to  this,  act 
with  an  ittemal^  mnfMnont  in  a  right  line. 
It  ts  not  oonlMlded  Itiat  the  shaft  is  an 
improvement  on  tbn  rnkmUt  that  it  is  more 
eeonomical  of  atvMfenipa  wr  use,  or  that  it 
doei  ftp  woric  PUHV  nffpotively  or  rapidly. 
On  the  oontraif ,  it  la  (wident  that,  if  well 
n»ade«  it  nsnat  hi  moveanatly  at  first,  that  it 
■MMt  enet  the  enpenditure  of  more  power 
In  working,  must  do  the  work  less  rapidly 
and  less  perfeetiy,  and  must  be  less  durable. 
The  only  question  to  be  decided  is  whether 
it  diffBTB  in  principle,  or  by  a  modlfioation 
of  details  merely,  a  inbatitntion  of  eqniva- 
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the  chamben,  A  A,  to  one  common  con- 
neeting^  tnbe,  S,  which  terminates  by  two 
branches  in  the  railway  tube  or  atmospheric 
main,  N.  R.  R.  W.  W,  are  two  sets  of 
tbItos,  by  which  the  communication  between 
the  pipes,  M  M  and  S,  is  regulated.  The 
chamberi,  A  A,  are  made  of  boiler  plate. 


and  set  in  brickwork  up  to  the  point,  B, 
from  which  point  the  roof  is  the  section  of  a 
sphere  supported  by  eight  stays,  C  6,  spring- 
ing from  a  strong  circular  ring,  D,  whidi 
rests  on  perpendicular  supports,  F.  The 
stays,*  C,  ring,  D,  and  supports,  F,  are  all 
made  of  malkable  iron  tubes,  of  a  thickness 
12. 


proportional  to  the  size  of  the  chamber.  In  the 
centre  of  the  roof  there  is  a  circular  opening, 
X,  packed  all  round  with  felt,  on  which  the 
lid,  U,  rests  when  closed.  At  the  bottom 
of  the  chamber  there  is  a  pipe,  O,  for  the 
escape  of  the  water,  by  opening  the  ralTe, 
T.  The  mode  of  operation  is  as  follows :— - 
The  TaJre,  T,  in  the  escape  pipe,  O,  is 


closed,  and  the  water  allowed  to  flow  into 
the  opening,  X,  until  the  chamber.  A,  is 
full.  The  lid,  H,  is  then  closed,  and  also 
the  TalTC,  R,  in  the  connecting  pipe,  M. 
The  Yalve,  T,  in  the  escape  pipe,  O,  is  next 
opened,  when  the  water  flows  off,  escaping 
at  the  outlet,  P,  which  must  be  thirty-four 
feet  below  the  lerel  of  the  bottom  of  the 
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cliulber.  The  wmlv  will  now,  by  the  mfai- 
ral  eiiwt  of  gra^i  l^nre  the  ehuniber  and 
the  piper  O,  until  it  hi  btleaced  by  the 
atmoepberie  pfeisiire  at  the  oatlet,  P^  aad 
will  stand  m  the  pipe,  O,  at  a  height  eqMl 
to  the  amoant  at  Tae««m  created  in  the 
ehauberr  A,,  which,  in  ordiasry  eaees,  wiH 
be  equHl  to  a  column  of  water  of  about 
twenty-eig^ht  feet,  making  due  allowance  for 
the  air  Khieh  will  escape  from  the  water  into 
the  vacuum  chamber.  Now,  by  closing  the 
valve,  T,  in  the  escape  pipe,  O,  and  opening 
the  valve,  R,  in  the  connecting  pipe,  M,  the 
air  in  the  tube,  N,  will  expand  into  the 
exhauBted  chamberf  and  thus  rarefy  thA  sif 
in  the  tube,  N,  afld  gite  motion  to  the  pis* 
ton  by  the  atmoipheffle  pressure  oft  the 
outside  of  A.  When  the  greatest  effect  hai 
been  obtained  from  one  chamber,  the  valve, 
R,  in  the  connecting  pipe,  M,  may  be  closed, 
and  a  like  operation  be  perfbrmed  with  the 
other  chamber,  and  by  this  means  a  great 
amoant  of  pressure  on  the  piston  wm  be 
obtaiaed.  By  closing  the  valve,  V,  on  the 
tube,  N,  and  opening  either  of  the  valves, 
W,  in  the  connecting  pipe,  S,  the  effect  of 
the  vacuum  may  be  communicated  in  either 
direction. 

C/atnw.— 1.  Tin  suspending  at  the  tube 
in  slines,  as  before  described. 

2.  The  employment  of  horixontal  wheels 
within,  and  of  greater  diameter  than  the 
traction  tube,  In  order  to  widen  the  hori- 
zontal slit  for  the  passage  of  the  coulter,  as 
before  described. 

3.  The  employment  of  the  grooved 
wheel  and  rigid  guide  rail,  to  prevent  the 
swerving  of  the  coulter,  as  before  described« 

4.  The  modes  of  attaching  the  coulter  to 
the  piston  and  to  the  leading  carriage,  each 
as  before  described. 

5.  The  employment  of  an  exit  valve  of  the 
peculiar  construction  before  described.  Aad 

6.  The  obtaining  of  a  vacuum  by  causmg 
water  to  fall  from  an  air-tight  vessel  or 
vessels  to  its  barometrical  level,  as  before 
described. 

Richard  Duodalb,  Brompton,  Middle- 
sex, engineer.  Far  improvemenU  in  hard" 
emnf  artielea  eowtpaed  f^  t'rofi.  Patent 
dated  January  13,  1849.  * 

The  article  to  be  steeled  is  placed  in  an 
iron  case,  and  is  surrounded  with  the  car- 
bonizing powder  which  is  compounded  of 
100  lbs.  of  charcoal,  ilb.  borax,  ^Ib.  sal 
ammonia,  and  ^  lb.  sulphur.  The  case  and 
its  contents  are  ezpoeed  to  from  red  to  white 
heat ;  for  a  space  of  time,  varying  from  four 
to  twenty- four  hours,  according  to  the  depth 
to  which  the  article  is  desired  to  be  carboni- 
xed.  When  a  portion  of  the  article  is  not 
required  to  be  steeled,  it  is  prevented  from 
esniifig  into  contact  with  the  carhoBixing 
powder  By  hebg  ooTered  with  day  or  sand. 


Ckkmj^X.  The  Me  of  the  fascn^lsBlo^ 
or  their  equivalents,  oompoundod   ae  do- 

seribed.    And 

2.  Their  application,  as  desoflbed,  so  ao 
together  to  produce  an  improved  prooew 
and  economioal  means  of  hardeniDg  or  ear* 
bonisingiroa,  or  the  snrfaoes  of  iroBt  to  aaf 
depth,  whether  in  the  state  of  rough  hron 
bars  or  of  manufiictured  articles. 

William  Bbtts,  of  Smithileld  -  ban, 
Londoup  dikttUer.  JFbr  a  fl«w  iiiaiM{/helltre 
q/*  eopmleii  and  qf  a  material  to  te  eiw- 
plafedtherHnfandfifr9therp$Hrpo9e$,  Pa- 
tent dated  January  13,  1849. 

Hie  material  enpfoyed  consists  of  thin 
plates  of  metal  formed  by  oausing  a  plate  of 
tin  to  adhere  to  a  plate  of  lead,  bymeans  of 
pressure  produced  by  rolling,  llie  com- 
pooaded  plates  so  formed  by  the  lead  having 
tin  on  both  sides,  or  on  one  only,  may  be 
employed  for  Iming  cisterns,  &e.,  and  by 
being  made  into  a  thin  foil,  may  be  employed 
for  covering  walls,  &c. 

Claimt. — 1.  The  compound  platea  or  foil 
formed  by  causing  tin  to  adhere  to  lead  b^ 
pressure. 

2.  The  application  of  the  same  to  making 
capsules. 

Gbobok  Williams,  of  llpton,  Stafford, 
forge  manager.  For  a  eertaHn  hmprwenteni 
or  eertain  in^rovtment9  in  prtpAing  pud* 
dHng  furnaces  uted  in  the  numi(fiuture  of 
iron.    Patent  dated  January  13,  1149. 

It  has  heretdbre  been  the  praotioe  to 
form  the  lining  ol  puddling  fhmaOOi  with 
scoria  dust  an4  stag, — a  practicd  which 
causes  considentbte  waste  of  iron.  The 
patentee  forms  these  substances  into  bricks, 
with  which  bricks  he  builds  the  iiltarior  of 
the  furnace,  using  a  paste  of  the  isnie  ma- 
terials for  mortar. 

Oaim. — ^The  making  of  brfdik  or  platea 
of  scoria  and  slag,  for  lii^ng  the  mterior  of 
puddling  fiirflaces< 

Jxanb  Baptibtb  Feanoois  Masolinb 
(ain^),  of  Havre,  engineer,  fbr  Iwywioe- 
mente  in  tieam  enginee,  and  in  the  maoki 
nery  for  propeUing  veetele.  Patent  dated 
January  16,  1849< 

The  'MmprovoBMnts  in  steadi  eng^Ma" 
oonsiat  in  the  employeM^t  M  ft  sftdv  taire, 
the  cross  section  of  which  Is  the  frustum  #f  a 
cone.  The  sCeam  passages  aff  li|Kfll  the 
two  sides,  so  that  the  valve  is  not  affected 
by  the  pressure  of  the  steam,  and  is,  there- 
fore, moved  with  very  '*  little  power." 

The  improvements  in  propelling  consist 
in  the  arrangement  of  two  horixontal  cylin- 
ders end  to  end,  the  piston  rods  of  both 
cylinders  being  connected  to  separate 
crank  shafts,  eiu:h  of  which  carries  a  spur 
wheel;  the  spur  wheel  of  both  shafts  gear- 
ing into  one  pbuon»  on  the  sorew  propdkr 
shaft. 


« 


f»M»eii  /aMar.    Pfttent  dcM  Jmnwrf  id, 
1849.    , 

dotmf.— 1.  The  iiziiiir  eolo«n  in  woven 
fkbria  by  mordnntB  applied  in  •  ftato  of 
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"  (%i<Mt.—l.  The  slide  TaWe  deMTibed. 

2.  Ttie  eFrangemeut  of  cylindefv  frt 
trtneniMng  the  power  to  tbe  fcraweliaft 
ptoodlpr. 

BirwAEn  Buckler,  London,  merefaftot. 
Fhr  imprwemmify  M  ike  mmmfheimre  9f 
h^oU  tmd  tJloet,  abo  appHetiBh  to  othit 
fabriet.    Pltent  dated  Jennnry  16. 1849. 

CMma. — 1.  lie  eolnbininit  of  the  differ- 
<*T)t  parti  of  boota,  aboei,  pipei,  and  leather 
tanlu  together  by  mttna  of  wire  fiatenin^. 

2.  A  pecnliar  conatrtetion  of  dies  fbr 
forming  tie  faeebi  aolea,  fte.«  of  booti  stid 
•boea. 

CAmsT  MoCL«i«tAi9,  Lareh  Mount,  Lon- 
donderry. Far  m  impromd  eom  int/l.  l^terit 
dated  January  16.  1849. 

CMiM.— 1«  A  mode  of  ftirelni^or  driving 
A,  by  blowing  apparatvi,  (Ikrongh  hollow 
mdifttfng  rotary  anna,  lo  aa  to  brmg  the  a6r 
more  between  tiie  atonea  or  grinding  snrfkeea 
of  aeoA  nrilL 

2.  An  imptoTed  arraligemeiit  of  the 
(bed  pipe  And  cap,  in  coffibinatfon  with 
impfored  air-drlTing  ipparatns,  whefeliy 
the  anbatanee  to  be  gronnd  la  brought  op- 
poelte  to  the  space  between  the  atonea  or 
grinding  anrikoea  of  the  mill:  that  ii  to 
say,  ma^  to  Ibllow  the  dtreetfon  of  the  afar 
fhrongli  the  hothm  radxatfng  rotary  ttibea. 

Wtliiam  Martin,  8t.  Pierre  lea  Calais, 
Fhoiee,  mechaniat.  Fior  certain  impHmi- 
mma*  1m  MocJUnefy  for  flgtarimg  textile 
fmMee,  parti  of  wMeh  improeemente  ttre 
oppUemble  to  pkq^  certain  mttwieal  inetru- 
mente,  and  ebo  to  printing  and  other  Hke 
pnrpoaet,    Patent  dated  Jaflnary  16, 1849. 

CMna.  •^  1.  The  combining  of  per- 
^brated  paper,  vertical  needles,  and  presaei'- 
bara  fbr  sdecting  and  acHng  on  horf- 
lOntal  rods,  by  meana  of  wfaidi  the  warp 
thr^ada  of  the  pattern  are  selected. 

2.  A  peenliar  eombination  of  perforated 
pattern-paper  and  bent  rods,  supported^ 
npott  beriaontal  spindles  in  the  Icnee  parts. 
whereby  the  warp  threads  are  selected  and 
aeeedf  npdn  for  th«  prodnction  of  the  pat- 
tern. 

3.  tlie  eombination  of  pattern -paper 
with  pega  capable  of  sliding  in  or  ont  of  a 
eylhkder,  and  Ibr  striking  against  or  not,  aa 
fh«  oaae  may  be,  levers  which  Itrite  the 
itrfega  or  othef  tone-givteg  snbstaneea  of 
■eyed  mnaical  iustmmenta  (barrel  orgami, 
&c.) 

4.  Tbe  eombinatfon  of  pegs  sliding  hi  a 
eyihider,  for  acCnatfftg  tiie  foten  of  typ*- 
ooaspoaiug  nistfuuienls. 

5.  A  peculiar  arrangement  of  mechanism 
for  tranaferrfaig  the  pattern  wUch  has  been 
punctttfM  on  luled  paper  to  the  pattem- 

GuUlLFROT,  LoildoB, 

wur  comnm 


FnsR  AetfUffi'im 


2.  'Mie  Sttbfeeling  of  woven  fobrlea  to 
pressure  by  means  of  a  roller,  as  it  paaaaS 
in  a  damp  and  amoeth  state  to  the  cflindcf, 
and  dryhig  it  •fterwardt  wbeft  in  this  omn 
pressed  state. 

Anthony  BARnania,  of  Leieester-scjuare, 
engineer.  Pwr  inipf  ovetnente  tn  eptmnin^ 
sift  and  in  the  eonetmitien  of  iwiffe,  and 
in  the  atranpement  of  apparatue  for  islnii^ 
¥h$  MJt  and  other  flbrone  euhetaneee.  Pa- 
tent dated  January  16,  1849. 

The  first  of  theae  improvementa  rnateS  to 
the  constmetion  of  the  **  swifts,'^  tiia  arms 
of  which  are  made  in*two  pieoea,  so  that  by 
arrangements  shown,  they  maybe  expanded 
more  tut  less  at  pleasure,  and  flieir  diameter 
increased  or  diminished  aeeordhigly. 

A  second  improvtSment  eonalsta  of  a  simi- 
lar arrangement  for  enlarging  the  dtamelfllr 
of  reels. 

Hiese  two  improvements  constitute  the 
subjects  of  tbe  Claims. 

THovxa  NcircosfB,  of  Bermondscy,  ma- 
chinist. For  improvementa  in  famaeee. 
Patent  dated  January  18,  1949. 

These  improvemexrts  coriitst  in  hatfng  the 
tfro-bars,  whidi  wto  Irid  crosswise,  Inclined 
at  Sti  angle  towards  the  bad:  of  the  fornacis, 
and  connected  in  two  sets  to  reeiproeatittg 
levers,  each  alternate  fire-bar  being  connected 
to  the  name  lever.  As  the  leven  reciprocato 
•^wLieh  is  effected  by  cams — the  fird-bafs 
move  up  attd  down  in  the  ramaoe,  snd  not 
only  cause  the  foel  to  adradce  toward  tbe 
forffier  end,  but  prevent  all  elinkerfng. 

CMn. — ^mie  means  employed  for  moving 
the  bars  in  the  aHemathg  manner  d^ 
scribed. 

John  Fkanctb  Bottom,  of  Nottingham 
Park,  Nottingham,  lace-dresser,  and  John 
Drarm AN  DtTNNictiFF,  of  Hyson-greeu, 
Nottingham,  lace  manufocturer.  F^  Im- 
provemente  in  dreeaing  or  getting  npJkMee 
of  cotton  or  eilh,  and  rf  cotton  muf  eiH 
combined.    Patent  dated  January  18, 1849. 

These  improvements  consist, 

1.  In  the  application  of  ]Sts  of  foee  steam 
to  the  fabrics,  while  in  a  distended  statu,  by 
machinery  represented  in  drawings  appended 
to  the  specification. 

i.  In  applying  heated  dr  to  dry  tbe 
Ihbrles,  which  is  supptted  In  ntfmerons  jets, 
while  the  fabrics  are  hi  a  stretehed  state. 

CVtffms.— 1 .  The  appfieatlon  of  free  steam 
to  the  dresshig  or  getting  up  fabrics  of  sHi 
or  ootton,  or  of  eotton  and  silk  combined. 

t,  Thedryfaig of  the  atme  hf  munerMft 
|eto  of  heated  afr. 
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Jambs  Hamilton,  of  London,  cifil  en- 
gineer. For  improwmmtt  in  cutting  wood. 
Patent  dated  January  18,  1849. 

These  improvementa  have  relatioS  to  mills 
employed  for  cutting  Teneers  by  means  of 
cntters  with  cnrred  edges.  The  substence 
of  the  invention  will  be  understood  %om  the 
Claim,  which  is  for  the  employment  of  a 
revolving  cutter  with  curved  edges,  used  in 
combination  with  a  reciprocating  cutter-gate. 

Francis  Alton  Calvb&t,  of  Man- 
chester, mechanist.  Far  certain  improve^ 
menti  M  machinery  for  cUmving  and  pre* 
parmg  cotton,  wool,  and  other  fibroua  eub^ 
etmuee.    Patent  dated  January  18,  1849. 

The  improvemente  which  form  the  subject 
of  this  patent,  consist  chiefly  in  covering  the 
working  surface  of  the  cylinder  of  the  ma- 
chines for  cleansing  cotton,  with  wire  wound 
upon  it  in  a  spiral  direction  from  end  to 
end ;  the  working  surface  of  the  wire  is  ser- 
rated, so  that  it  may  act  more  effidenUy  in 
cleansing  the  cotton. 

C7atJN«.—- The  arrangemente  described, 
together  with  a  pressing  lever,  of  which  a 
drawing  is  given. 

SBOBNT  AMXRICAN  PATSNTS. 

[Seleetod  ftom  the  Framklin  Journal  for  Mag, 
1849.] 

Fob  an  IimoTsinNT  in  Stbam  and 
Vacuum  Gauoks.    Paul  StiUman. 

Claim.'-"  What  I  claim  as  my  invention 
is,  1st.  Combfaiing  with  the  reservoir  of 
mercury,  at  the  lower  end  of  the  gauge  tube 
or  tubes,  an  elevated  bulb  or  chamber,  to 
form  part  of  the  reservoir,  substantially  as 
described,  that  the  level  of  the  mercury  in 
the  tube  may  at  all  times  be  suffidentiy  high 
In  the  tube  to  be  visible. 

**  2nd,  I  claim  making  the  bulb  or  seser- 
Tolr  of  such  capacity,  in  combination  with 
the  partial  exhaustion  of  the  tube  of  the 
stesm  gauge  at  the  time  of  chaiging  the 
instrument,  as  that  the  tension  of  the  air 
above  the  mercury  in  the  tube,  when  a  par- 
tial vacuum  is  produced  in  the  boiler,  shall 
not  be  sufficient  to  force  all  the  mercury  out  of 
the  tube,  as  described,  whereby  the  quantity 
of  air  In  the  tube  shall  be  always  the  same. 

"3rd,  I  claim  surrounding  the  lower 
edge  of  the  glass  tube  with  a  metallic  gland 
or  tube,  provided  with  a  cap  at  bottom, 
through  whidi  the  mercury  can  pass  slowly, 
to  establish  the  connection  with  the  reser- 
▼oir,  substantially  as  set  forth. 

"  4Ui,  I  claim  the  method  of  preventing 
the  passage  of  moisture  from  the  suifiice  of 
the  mercury  in  the  reservoir,  between  the 
nerenry  and  the  metallic  gland,  by  tinning 
the  outer  surface  of  the  gUnd,  that  the  mer- 
euiy  may  adhere  thereto  suffidentiy  to 
effect  the  purpose  deshred. 

'*  And  lastiy,  I  claim  preveatiBg  the  glass 


tube  of  the  steam  gauge  from  bdng  soiled 
by  the  ozydation  of  the  mercury  witiiin  It, 
by  introducing  within  the  tube,  and  on  the 
surface  of  the  mercury  therein,  naphtha,  or 
any  other  fluid  which  will  prevent  the  ozy- 
dation of  mercury,  substantially  as  de- 
scribed, and  thus  preserve  the  glaas  tube  in 
a  dear  and  transparent  state,  as  set  forth." 

For  an  Improvxmknt  in  Atmosphxmc 
Churns.    Nathan  Chapen. 

The  patentee  says,—"  The  nature  of  my 
invention  consiste  in  arranging  within  a 
suitable  box  or  case  in  which  the  cream  Is 
placed,  two  or  more  bucketa  secured  to 
horisontal  journals,  and  revolving  with  the 
'Same,  in  such  a  manner  in  relation  to  the 
surface  of  the  cream,  as  to  alternately  carry, 
at  each  revolution,  a  body  of  air  with  them 
below  ito  surface,  and  to  release  the  same 
near  Uie  bottom  of  the  case,  and  allow  it  to 
ascend  in  bubbles  through  the  cream,  to  the 
space  above  the  same,  and  to  convey  a 
quantity  of  cream  above  said  surface,  and 
discharge  it  from  the  bucketa  into  the  space 
above,  near  the  top  of  the  case,  thus  cansing 
the  fatty  substance  of  the  cream  to  be  brought 
into  contact  with  the  oxygen  of  the  atmo- 
sphere, and  speedily  formed  into  butter.'^ 

Claim. — ".What  I  daim  as  my  invention. 
Is  forming  the  paddles  of  the  revolving  wheds 
with  bucketa  of  the  peculiar  sh^ie  described, 
for  the  purpose  of  raising  the  cream  nearly 
to  the  top  of  the  chum,  and  dischaiging  It 
through  the  air  therein  admitted  through 
the  aperture  in  the  lid,  as  well  as  breaking 
up  tiie  cream  by  the  revolving  of  the 
bucketa  through  the  cream,  by  which  the 
butter  is  produced  in  a  very  short  period  of 
time ;  said  bucketa  conveying  the  air  to  near 
the  bottom  of  the  chum,  and  discharging  it 
through  and  amongst  the  cream,  by  which 
the  oxygen  of  the  air  is  brought  into  doae 
contact  with  the  fatty  substances  of  the 
cream,  and  by  which  they  are  caused  to  in- 
^  corporate  reidily  into  a  solid  mass  in  the 
form  of  butter,  as  set  forth." 

For  an  Improvxmknt  in  Sjbparatino 
GoLo.    Isaac  Babbitt. 

The  patentee  says,—'*  The  nature  of  my 
invention  consiste  in  the  causing  of  the  gold 
or  silver  which  is  to  be  separated  from  the 
ore,  or  from  other  fordgn  or  extraneous 
matter  with  which  it  is  mixed  or  combined, 
to  form  an  alloy  with  lead,  instead  of  amal- 
gamating these  metals  by  means  of  memory, 
as  has  heretofore  been  practised ;  and  this  I 
effect  by  taking  the  ore  of  the  metal,  duly 
pulverised  and  washed,  or  pulverised  only, 
as  may  be  found  most  convenient,  in  whidi 
I  govern  mysdf  according  to  the  nature  of 
the  ore  and. other  attendant  circumstanoea  ; 
or  I  take  the  sweepings  or  other  admixtures 
of  the  predons  metals,  and  prq^are  them  by 
burning,  washing,  or  other  known 
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Ibr  the  BMMre  easy  combination  of  the  con- 
tained metal  or  metali  with  the  lead." 

ObtM. — "What  I  claim  aa  my  InTention 
ii,  the  ezpoiinB  of  the  ore  or  orea,  or  oom- 
hination  or  admiaLtve  of  the  pradoM  metals 
wlA  tam^  iwhiilala,  toge&er  with  metal* 
lie  lead  and  eharooal,  aal  ammoniac,  or  other 
iinz,  in  dosed  Tciaels,  in  which  tiie  whole 
may  be  aobjeeted  to  red  beat,  for  the  pnr- 
foie  of  eaoaing  the  predona  metal  or  metals 
to  ooiBbinewiUi  the  metallic  lead,  inatead  of 
aaaalgamatfnf  the  same  with  mercury,  for 
the  pnrpoie  and  snbitantially  in  the  manner 
set  fortti,  withovt  intending  to  confine  my- 
aetf  to  any  particalar  mode  of  conatmeting 
the  appantna  need,  b«t  to  Tary  thia  as  I 
may  tUnk  proper,  whilst  the  principle  of 
operation  remaina  the  same.  In  the  appa- 
ntna I  dalm,  in  oombination  with  the  Tea- 
sel eontaining  the  molten  lead,  and  provided 
with  an  aperture  for  the  discharge  of  the 
Impnxitles,  and  another  for  the  diMharge  of 
the  lead,  the  rotating  plate,  provided  with 
the  boUow  arber  for  the  sapply  of  the  ore, 
&e.,  and  with  the  teeth  for  carrying  the  ore 
towarda  the  periphery,  snbitantially  as  set 
ibrth.  And  finally,  l  claim  the  method, 
mbstantially  aa  herein  aet  forth,  of  charging 
the  apparatus  with  the  ore,  &c.,  without 
adndtthig  air,  in  combination  with  the  me- 
thod of  carrying  the  ore,  9cc,,  through  the 
apparatua,  and  over  the  surface  of  the  lead 
In  the  Tcaael,  as  described." 

FOA  AN  ImPBOYSMBMT  IN  THS  MaCHIKK 

Fom  Opsratino,  WonKiNO,  on  Mamipu- 
LATure  Monsa's  ELicmo-MAOKBTic  Ts- 
LBORAPH^    Edward  R.  Roe, 

The  patentee  says, — ''  My  inTcntion  con- 
sists, 1st,  of  moveable  metallic  types,  as 
eondnetors  of  electricity  or  galvanism ;  2nd, 
a  metallic  type  bed  upon  which  they  are  to 
rest  (wUdi  is  also  moveable  to  and  fro, 
somewhat  In  the  manner  of  a  common  print- 
ing press ;)  and  3rd,  a  moveable  board,  which 
is  alio  a  conductor,  and  is  made  to  traverse 
the  face  of  the  types,  thereby  making,  con- 
tinuing, or  bre^ng  the  galvanic  circuit, 
according  to  the  forma  of  the  types." 

CZa<M.«-"  What  1  claim  as  my  invention 
is,  let.  The  combination  of  the  body,  the 
socket,  the  spiral  ring,  and  the  wand,  with 
ita  conducting  point  and  its  non-conducting 
inclined  planes,  the  whole  constituting  the 


and  its  wsnd,  and  its  conducting  point, 
guarded  by  non-conducting  inoUned  planes." 


"  2nd.  I  claifli  the  manner  of  giving  the 
proper  motion  to  the  traverser,  by  the  com- 
bination and  action  of  the  traverse  wheel, 
the  pulley,  and  the  cord  which  plays  in  it, 
the  teeth  upon  the  traverse  wheel,  and  the 
brakes  operated  by  the  type  bed,  in  the 
manner  set  forth. 

**  3rd.  I  claim  the  combination,  for  tele- 
graphie  purposes,  of  the  types,  arranged  in 
the  manner  described,  with  the  traverse, 


THB  UNKXA80NABLBNB88  OF  BCIBMCB. 
(From  Ptmeh.) 

An  individual  named  Charles  Cameron, 
a  chemist,  has  put  an  advertisement  in  the 
Timeif  addressed  to  the  subscribers  to  the 
Royal  General  Annuity  Sodety,  aolidting 
thdr  votes  at  their  next  eleotion,  on  the  30th 
instant,  and  also  to  non-subscribers,  re- 
questing pecuniary  aasistanee;  for  every 
five  shillings  on  the  day  of  eleotion  would, 
he  says,  secnre  him  five  votes.  The  dslm 
of  this  Mr.  Cameron  to  the  consideration  of 
the  benevolent  rests  principally  on  the  cir- 
cumstance that  "  he  was  the  first  who  dis- 
covered and  made  public  that  splendid  light 
which  haa  long  been  employed  at  the  Poly- 
technic for  d^playing  the  minute  wondera 
of  creation  by  the  opaque  microscope,  to  the 
gratification  and  mental  improvement  of 
milliona."  A  mighty  pretty  title  thia  to 
national  gratitude  1  The  Idea  of  anybody 
thinking  to  be  rewarded  for  discovering  a 
new  light,  or  contributing  in  anyway  to  the 
enlightenment  of  his  countrymen  1 

To  have  the  sUghteat  reasonable  expecta- 
tion of  a  decent  annuity,  a  man  ought  to 
have  cut  an  army  to  pieoea,  or  destroyed  a 
fleet,  or  burnt  an  arsenal,  or  at  least  blown 
up  a  bridge.  Not  any  mischief  in  the  world 
has  Mr.  Cameron  done,  and  yet  here  he 
oomea  forward  to  ask  for  remuneration. 
What  do  we,  the  British  public,  care  about 
science,  or  those  who  cultivate  it?  what 
good  doea  it  do  us  to  know  anything  about 
the  minute  wondera  of  creation  ?  Talk  of 
the  gratification  and  mental  improvement 
of  millions  I — ^The  misery  and  destruction 
of  millions  would  have  been  a  better  recom- 
mendation for  Mr.  Cameron.  But,  aa  he  la 
now  in  the  seventy-fourth  year  of  his  age, 
and  for  the  last  two  years  haa  been  in  ex- , 
treme  distress  from  having  lost  the  use  of 
his  right  arm :  whilst,  since  the  gohl  medal 
of  the  Society  of  Arta  has  been  twice 
awarded  to  him,  there  can  be  no  doubt  of 
his  scientific  merits ;  it  is  very  probable  that 
some  weak-minded  persons  may  be  diaposed 
to  succour  him,  and  we  reluctantly  pander 
to  the  morbid  susceptibility  of  such  people 
by  stating  that  any  contribution  for  that 
purpose  may  be  sent  to  Joseph  Clinton 
Robertson,  Bsq.,  Editor  of  the  MeeAmdetT 
Magagine,  166,  Fleet-street,  before  the  30th 
inst.  Considering  the  kind  of  estimation  in 
whidi  science  and  scientific  men  are  gene- 
rally held  among  us,  we  do  not  wonder  that 
Mr.  Cameron  has  been  for  three  yeara  an 
unsuccessful  applicant  for  the  bounty  of  the 
Annuity  Society ;  and  now  that  he  haa  once 
more  applied  for  it  we  can  only  say  we  wish 
he  may  get  it. 
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IBefore  Vice-Ckanetttor  Wigram,  I7ik  Jufy,  1849.] 


Al'rhu  wu  a  motioii  bj  tiM  fl(Blieltor.G«ie- 
nl  (Mr.  Webster  w«s  with  him)  to  restrain 
the  defendants  from  makinf  bottles,  whieh 
the  plaintiff  alleges  to  be  made  in  nolation 
of  his  patent  of  30th  Deeember,  1844,  for 
an  invention  intitoied  "  OerCain  improve- 
ments in  bottles,  jars,  pots,  and  other  simi- 
Ur  vesselsi  and  tm  the  mode  of  mamifae- 
toring,  stopping,  and  eovering  the  same,"— 
the  infringement  compisined  of  being  the 
making  of  the  neek  of  each  bottle  with  what 
the  plaintiff  calls  an  internal  bearing  shoul- 
der* 

Tpfi  defendants  (who  carry  on  bnalness 
as  the  Aire  and  Calder  Bottle  Company) 
make  their  bottles  under  a  patent  which 


they  have  pmcehasod,  andwhieh  wm  grantad 
to  A.  fi.  Scocker  on  the  BSth  May,  1846, 
for  an  invention  intitaled  *'  Improvement 
in  the  mannfaetwre  of  bottles  and  other 
siaailsr  vessels,  and  in  the  mannfsetora  and 
appheatioB  of  the  wliole  or  part  of  the  arci. 
oles  to  be  need;'*  and  ttey  oontaul  that  the 
inventions  are  distinot. 

Mr.  Page  Wood*  Q-  0.,  Bir.  Hlndmarsfa, 
sad  Mr.  ttmith  appeared  for  the  dalsndanca 
to  oppose  the  motien;  and  afker  a  short 
diecvssion,  an  order  was  made,  by  eonsent, 
that  the  medonshonld  stand  over  nntU  the 
piainttff  shall  try  an  actum  and  establish  h« 
patent  in  a  court  of  law. 


wxBKLY  uar  or  kbw  akousr  PAXtNn* 


George  Cottaia  and  Edward  CotUm,  of  Winsley- 
•treetf  Ozford-Btreet,  engiueers,  for  improvements' 
in  maehiaery  for  cutting  atrmw,  cloTer,  and  hay ; 
for  grinding,  for  sawing  wood,  and  in  apparatna  for 
ancertaining  tue  power  employed  in  worlung  ma* 
chines.    July  12 ;  six  montns. 

£van  Leijth,  of  Astiton-under-Lyne,  cotton  spin- 
ner, for  certam  hnprovements  in  steam  engines, 
and  aiao  impruvemeuts  m  communicating  siaan 
or  oilier  power  for  driving  macUneiy.  July  Itt; 
six  moutiis. 

Reuben  Plant,  of  Holly  HaU  Colliery,  Dudley, 
Worcester,  Coal  Master,  for  improvements  in 
■Mking  bar  or  wrouglit  iron.  July  19;  six 
Bontns. 

Xiionas  Walker,  of  ttirmingbaia,  stove  manu- 
facturer, for  improvements  in  boots  and  shoes,  and 
in  ihc  mauufaciure  uf  parts  of  boots,  sboes,  clogs, 
and  goiodhes.    July  IH  ;  six  months. 

Jamas  Ushar,  of  Edinburgh,  gentleman,  for  tan- 
pmvemeota  in  machinary  fof  tilling  land.  July 
18;  six  I 


Andrew  Peddle  How,  of  the  United  States,  now 
lesiding  in  Baslnghall- street,  anginaer,  for  an 
Saatmrnent  or  inamuaents  for  ascertainiag  the 
saltnees    of   water    in    boikn.     July    18  i    stx 

mouths. 

John  Uailand,  of  LaikhaU  Rise,  Clapham,  gea- 
tlemau,  for  a  new  mode  of  making  steel.  (Bein^ 
a  communication.)    July  18 ;  six  months. 

Samuel  Cunlifie  Lister,  of  Bradford,  York,  Esq., 
and  George  Edmond  Donisthorpe,  of  Leeds,  in  tne 
same  eounty,  maaufoetarer,  lor  impiovamenta  is 
preparing,  combing,  and  spioalag  wool.  (Ifoing  a 
coumunicatiou.)    July  18;  six  months. 

WiUiam  Brown,  of  at  James's,  CiackanweU, 
machinist,  Henry  Mapple,  of  Ciilld's  Hill,  ^eudon, 
electric  engineer,  and  WiUlam  Wiilluna,  the 
younger,  of  Bnrmlngham,  gentlemaa,  for  improf  e> 
aenta  in  oommunioaUng  mtaUiganne  by  means  of 
eleotricity,  and  improvements  in  electric  clocks. 
July  18;  six  months. 


WBUXT  LIST  or  OBSiaNS  FOA  AKTIOLBB  OF   ITTILXTT   RIGISTBRFD. 


Date  of    No.  in 

Regutra-  the  Ke- 

tton.     gister. 

JiUy  It      1950 


18 
19 


Proprietors'  Names. 
Simcox   and    Pember- 


Ad  dresses. 


.  Birmingham*. 


Id      I9it7      Walter  Hart... New-road,  Brighton  

„      1958      Deaue,  iiray,  tc  i>eane,  Kmg  William-street 

U      i9By     James  Uardcaatle  Firwood,  near  Boitou-le-Moors, 


iDfiO      Beduigion&  Docker...  Birmingham 

1961  Victor  O' Anglais ........  Klin  Cottage,  Lymington  ......... 

Ht63l      Charles  BurreU  .........  Xhetford 

i9<>3      Charles  iiurreti    Xhetford   

1U6I      John  Heather  BeUtord-court,  Coven t-garden... 

1M)A      John  cnunb »t.  Paoi's-churchyard    ... 

1966  Charles  Clarke.M ......     ~ 


Sutdeets  of  Daslga. 

Hinge  and  door  fer  latter. 

boxesi 
The  Sikh  buckle. 
Alarum  letter-box. 
Calender  tor  flulshiag  musliii 

and  other  goods  requiring 

such  process. 
Solar  shade  for  the  •utaide  of 

windows. 
Epicurean  oven. 
(iorae  machine. 
Com  dressing  machine. 
PetUcoat. 

Railway  strong  bos. 
Letter-box  plate,   applicable 

also  to  door-knockers. 


ADYBRTISBlffBim. 


n 


AH  PoUcies  Free  of  Staaip  Duly. 


Professional  life  ABSURAKCS  COMPANT.--Capital,  jS250,000,  with  npwaids  ofSSOShare- 
"^    holders.    Incorporated  by  Act  of  Paiiiament 
InaddUioa  to  the  above,  the^foIlowiDg  adTaatages  are  ofiered  to  the  assured. 
AH  policies  onee  issued,  are  afterwards  indispatable,  as  appears  on  the  fac^  of  the  policies. 
ftstos  of  pvemiva  extremely  modnate. 
^(No  extra  charge  for  going  to  or  from  or  residing  at  (In  time  of  peace)  Canada,  Nova  Scotia,  New 
Bmnswlck,  Australasia,  Bermuda,  Madeira,  Gape  of  Good  Hope,  and  Prince  Edward's  Island. 
A  liberal  commissien  allowed  to  Agents. 
Fxofpectoses  with  Tables  and  ftiUest  inJbrmation  may  be  had  at  the  Company's  offices. 

Age    SO «1  10    9  I  Age    4«....^£l  13    6 

»      80 £l  19    6  I     „     S0....»43  19    0 

Amlications  fbr  eo«ntry  ageneiea  requested. 

rAKD  9ATLI6,  Resident  Hanager  and  Actuary. 

Offlees,  76,  Cheapside,  London. 


CUTTA 


PERCHA 


Wkmrf^Boadf   CUff  Road,  London. 

IT  cannot  now  he  doubted  even  by  the  most  sceptical,  but  that  GUXTA  PEECHA  must  heoceforward 
be  regarded  as  one  of  the  blessings  of  a  gracious  Providence,  inasmuch  as  it  aSbrds  a  sure  aud  certain 
MolecUou  from  oold  and  damp  leet,  and  thus  tends  to  protect  the  body  from  disease  and  premati^re  death. 
Outta  Percha  Soles  keep  the  feet  WARM  IN  COLl>,  AND  DRY  IN  WET  WEATHER.  They  are 
i^uch  more  durable  than  leather  and  also  cheaper.  These  soles  may  be  steeped  for  mom tus  vooethxe  in 
(old  water,  and  when  takeu  out  will  be  lound  as  firm  and  dry  as  when  first  put  in. 

Gutta  Percha  Tubing, 

lelkg  t*  axtaozdiaary  a  eonduetor  of  sound,  is  used  as  speaking  tubes  in  mines.  manufiBctories,  hotels, 
wareboases,  &c.  This  tubing  may  also  be  applied  in  Churches  and  Chapels,  for  toe  purpose  of  enabling 
deaf  peraons  lo  liafcen  to  the  »ermon,  Sic.  For  conveying  messages  from  one  room  to  another,  or  Horn  the 
mastr^ead  to  the  deck  of  a  vessel,  it  is  invaluable,  for  greater  distances  the  newly-iovented  Elect^ie- 
Telegraph  Wise  ooverod  with  Guita  Percha  Is  strongly  recommended. 

Mill  Bands. 

■  Tha  iacreaaiug  devaud  fur  the  Qutta  Percha  strapping  for  driving  bands,  lathe-straps,  Sec,  fully  justifies 
the  strong  rvcommendatians  they  have  everywhere  received. 

Grutta  Percha  Pump  Buckets,  Clacks,  Ssc. 

Few  afpIiAationa  of  Chitta  Per^a  i^pear  likely  to  be  of  such  extensive  use  to  manufhcturers,  angineeili 
^,  •■  tJM  sabetittttion  of  it  for  leather  in  pump  buckeu,  vaivea,  &c.  These  buckets  can  be  had  of  any 
tfxe  or  thiekwyss  wxthovt  sbam  or  joint,  and  as  cold  wattr  wiii  meter  $oJ ten  tAeei,  they  seldom  need 
any  repair. 

Qutta  Percha  Picture  Frames. 

The  Gutto  Percha  Cenpat^  having  suppUed  UER  MAJESTY  THE  QUEEN  with  several  elaborate 
Sntta  Percha  fietnre  Frames  for  Buekingnam  Palace,  which  have  been  highly  approved  by  the  Aoval 
liinily,  iUUy  anticipate  a  great  demand  for  frames  from  the  nobility  throughout  tue  country,  in  order 
that  the  picture-frame  makers  may  not  be  injured,  the  Company  will  supply  the  trade  with  the  mouldings, 
eorner  ami  eentre  pieces,  &c,  and  allow  them  to  maks  up  the  frames.  Pattern  books  for  the  trade  are  now 

GciUa  Percha  soles,  solution,  inkstandsi  card-trays,  medallions,  picture-frames,  brackets,  mouldings, 
f  indow-Uind  cord,  soap-dishes,  Up-ferrules,  conuces,  vases,  fire-buckets,  bowls,  peu-trays,  stethoscopes, 
thin  iioing,  thread,  flewer-pots,  eor-trumpeu,  Arc,  &c.,  manufactured  at  the  Company's  Works,  Wharf- 
a»ad.  City-road,  Lonaooj  and  sold  by  their  Wholesale  dealers  iu  town  or  country. 


Smoke  Nuisance. 

nOI>80N^  SMOKE-PREVENTING  APPARATUS  may  be  seen  in  Operation  every  day  at  Bccket's 
Vr  Steam  Mills,  Barbican ;  by  which  tue  most  sceptical  may  be  satisfied  that  the  Nuisance  can  be  per- 
fectly got  rid  ot  The  same  apparatus  has  also  been  suocessfnlly  applied  in  Her  M^Jeitys  Dockyards, 
Wooiwufa  and  Portgmouth. 
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To  Inventors  and  Patontoos. 

MESSRS.  ROBERTSON  b  CO., 

PATEHT  80LICIT0SI, 

166,  Fleet-street,   London;  and  99b,  New-e^eet, 

Btrminffham. 
(Of  which   firm  Mr.  J.  C.  ROBERTSON,   the 
Edxtok  of  the  Mzchavxcs'  Maoazihb  from  Its 
commencement  in  1823,  is  principal    partner,) 
undertake 

The  proenratlon  of  Patents 
For  England,  Scotland,  Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busi- 
ness  relating  to  Paxxhts. 

Specifications  Drawn  or  Rerlsed. 
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Searches  made  for  Patents,  and  Copies  or 
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AdTice  on  Cases  submitted^  die.  die. 


INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per- 
sonally or  by  letter. 

AGENTS:  For  Manchester,  Messrs.  Wise  and 
Wood«  3,  Cooper-street.  For  New  York,  Mr. 
Thomas  Prosser,  28,  Platt-street. 


AdTantases  of  Registering  De- 
signs for  Articles  of  UtUity . 

Under  the  New  DeHgne  Act,  6  and  7  VU.  e.  65. 

Protection  for  the  whole  of  the  three  Kingdoms 
by  one  Act  of  Registration. 

Protection  for  a  term  of  three  years. 
Protection  at  a  moderate  expense  (ftom  12/.  to  20/. ) 

Protection  immediate,  (may  be  obtained  in  most 
cases  within  a  couple  of  days.) 

Power  of  granting  licenses  for  any  of  the  three 
Kingdoms,  or  any  of  the  cities,  towns,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  number 
of  persons. 

Summary  remedy  for  Infringements. 

For  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Meekawieif  Magazine, 
No.  1047,  price  Sd.;  and  for  Lists  of  Articles  re- 
gistered under  the  New  Act,  see  the  subsequent 
Monthly  Parts. 

Specifications  and  Drawings,  according  to  the 
Provisions  of  the  Act,  prepared,  and  Registrations 
eiTected  without  requiring  the  personal  attendance 
of  parties  in  London,  by  Messrs.  ROBERTSON  and 
Co.,  Patent  and  Designs  Registration  AgenU.  1C6, 
Fleet-street,  and  99b,  New-street,  Birmingham; 
or  by  their  Manchester  Agents,  Messrs.  Wise  and 
Wood,  8,  Cooper-street. 

Ornamental  Designs  also  registered  under  the 
5  and  6  Vic.  c.  100. 

To  Engineers  and  Boiler 
Makers. 

THE  BIRMINGHAM  PATENT  IRON  TUBE 
COMPANY  Manufiusture  Patent  Lap  Welded 
Tubes,  under  Mr.  Richard  Prosser's  Patent,  for 
Marine,  Locomotive  and  all  Tubular  Boilers.  Also 
Tubes  for  Gas,  Steam,  and  other  purposes.  All 
sorts  of  Iron  Gas  Fittings.  Works,  Smethwlck, 
near  Birmingham,  London  Warehouse,  68,  Upper 
Thames  street. 


lO'A  tlamped  edition  of  the  Mechanic^  Magazine, 
to  go  by  post,  price  id.,  U  publiihed  everff  Pridap,  ai 
4  o'clock,  p,m.,  preciselg,  and  eoniaine  the  tuheiamee 
of  all  the  Speekficationa  Enrolled,  all  the  New  Pa- 
tente  eealed,  and  aU  the  Articles  of  Utility  registered 
during  each  week.  Subscriptions  to  be  paid  im  ad' 
Vance.  Per  annum  17«.  4d.,  half-year ly^  Ss.  Sd., 
quarterly  ie.  id,  . 

Errata.— In  Mr.  Mansfield's  letter,  p.  36,  col.  I, 
line  12  from  the  bottom,  and  following  lines, 
instead  of  "  In  Mr.  Beale's  patent  two  lamps,  ftc,** 
read  thus,  *'  In  Mr.  Beale's  patente  three  lamps 
are  described,  which  come  near  to  my  method  in 
some  points,  being  air-and-naphtha  lights ;  in  oi» 

of  these ftc...... ;  In  another  the  air  is  passed 

through... M.&C......      A  few  words  quoted  from 

the  notice  of  his  inventions  in  the  Numbers  of 
your  Mac^ine,-to  which  he  refers,  will  show  the 
principle  of  the  third  of  these  *'  lamps." 

Also,  in  the  same  letter,  p.  35,  col.  1,  line  1,  for 
"  light "  read  any  other  substantive  in  the  lan- 
guage, particularly " plan,"  "method," " principle." 
P.  41,  coL  1,  line  9,  for  "railway"  read  "  re- 
volving." 
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brown's   PATSNT  UaUID   MSTEH8. 

[Patent  dated  Januaxy  20, 1840.    Patentee,  Samuel  Brown,  the  Yoanger,  of  Lambeth,  Engineer. 
Bpeciflcatlon  enrolled  July  20,  1849.] 


Mr.  Brown  specifies  and  claims  five 
different  sorts  oi  apparatus  for  '*  mea- 
suring and  registering  the  flow  of 
liqui(to»  and  of  substances  in  a  running 
state,"  such  as  shot,  gunpowder,  seeds, 
&c.  We  select,  by  waj  of  example,  the 
fint,  third,  and  fifth  of  these  appara- 
tuses; the  first,  because  of  the  great 
ingenuity  and  beauty  of  its  action  ;  and 
the  third  and  fifth  because  of  their 
extreme  simplicity,  adaptability  to  ge- 
neral use,  and  probable  cheapness. 
To  all  retail  dealers  in  liquids,  such 
aa  oUa,  spirits,  beer,  milk,  &c.,  a  good 
instrument  of  this  sort  must  be  invalu- 
able. 

Fini  Apparatus. 
Fig.  1  is  a  front  eleration,  partly  in  sec- 
tion, of  this  apparatus.  A  is  a  four-way 
cock,  by  which  a  communicatioa  is  opened 
or  closed,  first  l>atween  the  source  of  supply 
and  the  measuring  apparatus,  and,  second, 
between  the  measuring  apparatus  and  the 
tap,  <f,  by  which  alone  the  liquid  is  supposed 
to  be  withdrawn.  B  B  are  two  cylinders 
which  are  precisely  alike  in  their  construc- 
tion and  appendages,  and  of  which,  there- 
fore, one  only  need  be  here  described.  M 
is  an  air-tight  float  with  a  long'Stalk,  N, 
which  moTCS  freely  up  and  down  through  a 
stuffing-box  in  the  cylinder  cover.  D  is  a 
small  tube  mounted  on  the  top  of  the  cylin- 
der at  one  side,  in  the  bottom  of  which  there 
is  an  orifice,  C,  through  which  the  liquid 
may  ascend  from  B.  R  is  an  air>tight  float 
(similar  to  M)  which  is  connected  with  a 
▼alTC,  £,  by  which  the  tube,  D,  is  closed 
and  opened  at  top.  L  is  an  indicator, 
which  is  mounted  on  the  top  of  the  cylin- 
der, and  graduated  to  a  gallon  (or  any  other 
integral  quantity)  and  the  aliquot  parts  of  a 
gallon.  H  is  a  pin,  which  projects  from  a 
boss,  P,  at  the  top  of  the  stalk,  N,  of  the 
float,  and  which,  as  that  stalk  rises  and  falls, 
moves  up  and  down  in  a  slot,  /,  in  the  indi- 
cator, L.  Q  is  a  pointer,  which  is  attached 
to  the  pin,  H,  and  points  to  the  scale  of 
parts  on  the  indicator.  F  is  a  tumbler,  which 
is  attached  to  the  upper  and  smaller  end  of 
a  moveable  inclined  plane,  G,  which  is  cen- 
tred on  an  axis,  p,  which  is  supported  by  a 
bearing  piece,  T,  bolted  to  the  cylinder 
cover.  Both  the  tumbler,  F,  and  in- 
clined plane,  G,  are  at  right  angles  to  the 
pin,  H,  which,  on  coming  into  contact  with 
them  from  above,  throws  them  back  into 


the  positions  indicated  by  the  dotted  lines. 
I  is  a  counterpoise,  by  which  the  tumbler 
and  the  inclined  plane  are  restored  to  their 
original  positions  on  being  relieved  from  the 
pressure  of  the  pin,  H.  The  inclined  planes 
of  both  cylinders  are  united  by  a  cross-bar, 
K,  so  that  whatever  effect  is  produced  on 
the  inclined  plane  of  one  side,  a  like  effect 
is  produced  on  that  of  the  opposite  aide. 
S  is  a  cross-beam,  which  oscUlates  between 
the  two  cylinders,  but  is  not  attached  to 
either  of  them,  or  to  their  float  stalks,  N  ; 
it  turns  on  an  axis,  y,  which  is  supported 
by  a  standard,  WW,  bolted  to  the  top 
flanges  of  the  cylinders,  and  derives  its 
movement  from  the  action  of  the  tumblers 
and  inclined  planes,  as  will  be  presently 
explained.  The  office  of  this  beam  is  to 
open  and  shut  the  passages  of  the  four-wa j 
cock.  A,  by  means  of  the  levers,  X  and  c, 
and  to  move  by  means  of  the  pauls,  ZZ, 
the  ratchet  wheels,  b  b,  of  the  registering 
wheel-work,  A«,  a  given  number  of  notches 
round,  for  every  time  either  of  the  cylinders 
is  emptied. 

The  mode  of  operating  with  the  machine 
is  as  follows :  Supposing  both  cylinders  to 
be  at  first  empty,  the  beam,  S,  is  pressed 
down  by  hand  on  one  side  (it  is  indifferent 
which)  into  such  a  position  as  to  open 
through  the  levers,  Xc,  and  the  cock,  A,  a 
communication  between  the  source  of  sup- 
ply and  one  of  the  cylinders.  The  liquid 
will  then  flow  into  that  cylinder  till  it  com- 
pletely fills  it,  as  well  as  the  small  tube, 
D,  at  top  (less  only  the  space  occupied  by 
the  floats  M  and  R),  driving  the  air  before 
it  out  through  the  valve,  £,  which  is  closed 
by  the  float,  R,  as  soon  as  the  fiUing  is 
'  accomplished.  The  other,  or  raised  end  of 
the  beam,  is  next  depressed  also  by  hand, 
when  the  same  course  of  action  which  has 
been  just  described  is  repeated,  and  the 
other  cylinder  also  filled  with  the  liquid  and 
exhauated  of  its  air ;  but  with  this  addition, 
that  the  now  depressed  end  of  the  cross- 
beam coming  against  the  boss,  P,  of  the 
float  stalk,  N,  of  the  last  charged  cylinder, 
presses  down  that  stalk  till  the  pin,  U, 
comes  under  the  heel  of  the  tumbler,  F,  and 
is  kept  down  thereby,  with  the  float  attached 
to  it,  until  relieved  by  the  subsequent  opera- 
tions of  the  machine.  The  machine  is  now 
iu  a  completely  charged  state,  with  both 
cylinders  filled,  and  a  passage  open  from 
one  of  them  to  the  tap,  d,  as  shown  in  fig. 
1.  But,  before  proceeding  to  measure  with 
it— the  falling  distance  between  the  boss,  P, 
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of  Mch  float  ttalk,  N,  and  the  inclined 
plane,  G,  matt  be  so  adjusted  by  trial  as  to 
correspond  exactly  with  the  outflow  of  some 
determinate  portion  of  the  total  quantity 
indicated  on  the  scale ;  and  this  is  readily 
accomplished  by  raising  or  lowering  the 
position  of  the  boss,  P,  on  the  stalk,  N, 
which  is  proTided  for  the  purpose  with  an 
interior  screw.  Matters  haTing  been  thus 
arranged,  whaterer  portion  of  the  liquid 
nay  be  afterwards  drawn  off  by  the  tap,  d, 
must  of  necessity  be  indicated  and  regis- 
tered by  the    apparatus,  because  as    the 


liquid  falls  in  the  cylinder  which  is  open  to 
the  tap,  d,  the  float  in  that  cylinder  must 
also  fall,  and  bring  down  along  with  it  the 
float  stalk,  N,  and  pointer,  Q,  which  last 
will  point  out  on  the  indicator,  L,  during 
every  stage  of  the  descent  of  the  stelk,  the 
exact  quantity  which  has  been  withdrawn  ; 
and  when  the  pointer,  Q,  has  descended  to 
the  bottom  of  the  range  allowed  to  it,  the 
pin,  H,  catching  against  the  tumbler,  F, 
and  incKned  plane,  6,  will  throw  them,  as 
well  as  the  tumbin'  and  inclined  plane,  on 
the  opposite  side  (through  the  medium  of 


Fig.  3-. 


Fig.  2-. 


Ffr.4. 


the  comieeting-bar,  K,)  into  the  positions 
indicated  by  the  dotted  lines,  and  thereby 
set  free  the  float  of  the  second  charged 
cylinder,  the  stalk  of  which  was  held  down 
by  the  tumbler,  F,  on  the  opposite  side,  as 
has  been  just  explained  ;  whereupon  the 
float  of  that  second  charged  cylinder  will, 


by  its  natural  lerity,  instantly  ascend,  and 
its  stalk,  N,  force  up  the  beam,  S,  into  a 
position  the  rererse  of  that  which  it  jast 
preriously  occupied ;  thereby  reversing  the 
relative  positions  of  the  w^ys  of  the  cock, 
A ;  that  is  to  say,  turning  the  tap,  <i,  open 
to  the  cylinder  still  to  be  emptied,  and' 
b2 
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opening  a  communication  between  the 
loaroe  of  supply  and  the  cylinder  requiring 
to  be  refilled.  And  so  the  machine  will 
continue  to  operate,  as  long  as  there  is  any  * 
liquid  to  be  drawn  off  and  measured ;  each 
rise  of  the  floats  producing  a  change  in  the 
ways  of  the  cock,  A,  and  causing  one  cylin- 
der to  be  emptied  as  the  other  is  filled,  or 
vice  vend.  Farther,  as  the  position  of  the 
OidUatlng  beam  is  reversed  only  each  time, 
a  quantity  of  the  liquid,  corresponding  with 
the  falOng  distance  between  the  boss,  P,  of 
the  float  stalk,  N,  and  the  inclined  plane, 
6,  had  been  drawn  off  (such  quantity  hs?ing 
been  ascertained  as  aforesaid),  this  furnishes 
an  easy  and  infallible  means  of  transmitting 
to  the  registering  portion  of  the  apparatus 
a  mechanical  indication  of  the  fact.  The 
paula,  Z  Z,  which  are  used  for  this  purpose, 
are  attached  to  the  beam  dose  to  its  axis, 
one  on  each  side,  so  that  the  beam  shall 
have  quite  completed  its  change  of  position, 
in  each  instance,  before  the  paul,  whose 
turn  it  is  to  act,  can  pass  over  the  number 
of  teeth  of  the  ratchet  wheel,  corresponding 
to  the  said  fSsUing  distance,  which  number 
must  also  be  ascertained  by  preYious  trial. 
When  it  is  desired  to  ascertain  by  inspection 
how  much  of  the  liquid  has  been  withdrawn, 
all  that  is  necessary,  is  to  note  the  number 
of  gallons  in  units,  tens,  hundreds,  &c., 
entered  up  on  the  dial  plate  of  the  register- 
ing part  of  the  apparatus,  and  to  add  the 
aliquot  parts  shown  by  the  indicator. 

Third  Apparatut, 
The  third  of  the  improved  apparatuses 
aforesaid,  is  adapted  to  measuring  and  regis- 
tering the  flow,  not  only  of  liquids,  but  of 
other  substances  in  a  running  state,  as  shot, 
gunpowder,  seeds,  &c.  Fig.  1*  is  a  front 
▼iew  of  this  spparatus ;  fig.  2*,  a  back  view 
of  it ;  fig.  3',  a  aide  yiew ;  fig.  4«,  a  top 
plan;  and  tg.  5*,  a  cross-section  through 
the  centre.  P  is  a  pedestal  or  stand.  C,  a 
barrel  or  case,  which  is  supported  in  a 
transrerse  position  by  scroll  bearings  from 
the  top  of  the  pedestaL  B  fi,  a  plug, 
which  is  inserted  into  the  case,  C,  and  cut 
away  on  opposite  sides,  so  as  to  leave  on 
oach  side  an  open  space  of  some  determinate 
cubical  capacity.  N,  a  spring  to  keep  up 
the  plug  to  its  proper  bearing  in  the  case ; 
and  O  a  bridge  against  which  it  abuts.  A, 
is  a  handle  to  the  plug,  by  turning  which 
the  positions  of  the  ways  may  be  altered 
alternately,  so  that  at  one  time  the  case 
shall  receive,  and  at  another  discharge,  a 
quantity  equal  to  the  cubical  contenu  of 
one  diviaion  of  the  case;  and  TT  are  a 
pair  of  bevelled  wheels  by  which  each  move- 
ment of  the  handle.  A,  is  communicated  to 
the  registering  wheel-work  attached  to  the 


front  plate,  I.  If  the  apparatus  is  intended 
to  be  employed  for  the  measurement  of  dry 
goods,  as  shot,  gunpowder,  seeds,  &c.,  a 
supply  funnel  must  be  affixed  to  the  top  of 
the  case,  as  indicated  by  dotted  lines  in  fig. 
5,  and  in  any  case  the  discharge  may  take 
place  through  the  tube,  D.  But  for  the 
measurement  of  liquids,  the  following  modi- 
fications in,  and  additions  to  the  apparatus, 
will  requhre  to  be  made.  The  pedestal 
should  be  made  hollow  and  put  in  commu- 
nication with  the  source  of  supply ;  and  a 
pipe,  E,  be  carried  from  the  pedestal  to  the 
top  of  the  case,  C.  A  small  cylinder,  H, 
(which  may  be  conveniently  made  of  two 
diameters,  as  shown),  must  also  be  mounted 
on  the  top  of  the  case,  and  communicate 
with  it,  containing  in  the  upper  or  larger 
division  of  it  a  valve,  6,  through  which  tiie 
air  escapes  as  it  is  expelled  by  the  rise  of 
the  liquid.  F,  is  a  float,  by  which  the  valve, 
C,  is  closed  on  the  whole  of  the  air  being 
forced  out.  K,  is  an  air  tube  which  commu- 
nicates with  the  bottom  of  the  case.  The 
action  of  the  instrument  is  as  follows  i 
Supposing  the  plug  to  be  moved  round,  say- 
to  the  right,  as  i^own  in  fig.  5,  so  as  to 
open  a  communication  between  the  supply 
pipe,  £,  and  the  compartment  of  the  case 
on  the  off  side,  that  compartment  will  be 
immediately  filled,  as  also  the  tube,  H ; 
and  the  air  will  be  driven  before  the 
liquid  through  the  valve,  G,  which  will  be 
closed  by  the  rising  of  the  float,  F.  On 
then  giving  a  half  turn  to  the  plug,  the 
liquid  which  has  been  so  admitted  w'Sl  flow 
through  D,  and  be  fscilitated  in  its  escape 
by  an  inflow  of  air  from  K,  while  simultane- 
ously therewith  a  communication  will  be 
opened  between  the  supply  pipe  and  the 
other  compartment,  which  will  in  its  turn 
be  filled  and  emptied  in  the  same  manner. 
And  so  the  operation  may  be  continued  inde- 
finitely, one  compartment  being  always  dia- 
oharged  as  another  is  filled. 

Fifth  Jpparatui. 
A  fifth  apparatus  for  measuring  and  re- 
gistering the  flow  of  liquids  is  represented 
in  fig.  1*  (a  front  elevation)  partly  in  see- 
tion,  and  fig.  2*  (a  sectional  elevation).  B 
is  an  air-tight  hollow  vessel  of  a  pyramidal 
form.  C,  a  broad  wheel,  which  is  mounted 
on  bearings,  F  F,  in  the  top  of  B,  and  con- 
sists of  an  sxle  with  a  number  of  cup- 
shaped  leaves  or  arms  radiating  from  it,  bat 
without  any  tyre.  A  separate  view  of  this 
wheel  on  an  enlarged  scale  is  given  in  fig.  3*, 
on  the  line  ab.  D  is  a  close  chamber, 
which  is  attached  to  one  end  of  wheel,  C, 
and  on  the  same  axis,  and  is  divided  inter- 
nally by  plates  curved  in  the  same  way  aa 
the  leaves  of  the  wheel,  C,  into  as  many 
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distiiiet  oompartmentf  as  the  wheel  hai 
kavea  ;  each  of  which  compartmenta  ia  per- 
manently filled  to  a  greater  or  lesa  extent 
with  shot.  The  liquid  to  he  meaiured  ia 
receiTed  aa  it  flows  in  from  the  sapplj  pipe, 
A,  in  the  cnp-shaped  leaves  of  the  wheel, 
C,  and  aa  the  wheel  reroWes,  these  discharge 
themaelTes  upon  an  inclined  plane,  M, 
whence  the  liqnid  falls  into  the  pyramidal 
Teaael,  B.    £  is  an  indicator  (of  the  same 


kind  as  those  before  described)  which  ia 
attached  to  the  axb.  6,  a  glam  cover  to 
the  indicator.  H  is  a  diachuge  pipe.  K, 
a  grating  inserted  in  the  throat  of  the  sup- 
ply pipe,  A,  to  break  the  flow  of  the  water 
into  the  drum.  And  L  a  tap. 

The  mode  in  which  the  apparatus  acts  is 
as  follows :  Each  compartment  of  the  close 
chamber.  D,  ia  loaded  with  a  given  weight 
of  shot  or  other  suitable  material  (aa  shown 


Fig.  1*. 


Fig.  2». 


FSg.  3*. 


Kg.  4*. 


in  fig.  4*)  equivalent  to  some  determinate 
quantity  of  liquid,  aa  a  pint  or  half^pint, 
and  thia  weight  preventa  the  corresponding 
cup-ahaped  teaf  or  bucket  of  the  wheel  from 
turning  over  till  it  has  received  a  quantity  of 
the  liquid  just  exceeding  that  weight.  The 
number  of  times  tliis  operation  takes  place 
afforda  of  course  an  exact  measure  of  the 
quantity  of  liquid  which  passes  through  the 
wheel,  and  by  deducting  at  any  time  the 


quantity  remaining  in  the  pyramidal  oaae, 
B  (which  may  be  done  by  a  preasure  gange, 
aa  before  explained),  from  the  quantity 
ahown  on  the  indicator,  the  remainder  wHl 
be  the  quantity  which  haa  passed  through 
the  wheel  and  been  withdravm  through  the 
Up,  H.  But  should  it  be  desirable  that  the 
diacharge  should  take  place  at  a  higher  level 
than  the  bottom  of  the  case,  B,  then,  hi 
order  to  force  the  liquid  up  to  the  hi^er 
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leyel  through  a  pipe,— fuch,  for  example,  aa 
H'f— the  air  in  the  pyramidal  case,  B,  mast 
be  condensed  by  succewiTe  discharges  of 
liquid  into  it  till  it  haa  acquired  a  degree  of 
expansive  force  sufficient  to  produce  the 
desired  effect. 

CZatfM.— Jlfr«/,  I  claim  the  apparatus  for 
measuring  and  registering  the  flow  of  liquids, 
firstly  before  described,  in  the  general  ar- 
rangement, combination  and  adaptation  of 
parts  of  which  the  same  consists ;  that  is  to  say, 
in  so  far  as  respects  the  self-acting  modes  or 
means,  by  which  the  measuring  cyUnders  are 
freed  from  air^— the  rising  and  falling  move- 
ments  of  the  cylinder  floats  are  transmitted 
to  an  oscillating  beam  unattached  to  the 
cylinders,  and  thence  to  a  registering  train  of 
wheels — the  supply  and  diaoharge  passages 
are  alternately  opened  and  shut  by  an  oscil- 
lating beam — and  the  float  stalks  are  held 
down  and  liberated  alternately— all  as  before 
described. 

Secandf  I  daim  the  apparatus  secondly 
before  described,  in  so  far  as  regards  the 
peculiar  oombbation  of  means  by  which  it 
both  measures  and  registers  the  flow  of 
liquids  from  vessels,  and  exhibits  the  money 
values  of  the  quantities  so  measured  and 
registered  {  and  the  applioation  of  so  much 
of  the  said  apparatuses  relates  to  the  money 
values  to  other  liquid  registering  machines. 

Thirdf  I  daim  the  apparatus  thirdly 
before  described,  in  so  far  as  regards  the 
combination  of  means  by  which  the  mea- 
suring and  registering  are  effected  by  the 
turning  merely  of  the  tap  handle ;  and  I 
claim  it  both  as  constructed  for  measuring 
and  registering  the  flow  of  solids  in  a  run- 
ning state,  and  with  the  additions  and  modi- 
fications necessary  for  its  adaptation  to 
liquids^,  as  before  explained. 

Fourth,  I  claim  the  apparatus  fourthly 
before  described,  in  so  far  as  regards  the 
measuring  of  liquids  withdrawn  from  ves- 
sels by  the  quantity  of  air  admitted  to  sup- 
ply their  place,  and  the  application  to  that 
purpose  of  air,  which  has  been  previously 
measured  by  an  air-tight  drum  revolving  in 
water  (as  to  which  itMlf  I  make  no  claim), 
or  by  any  other  suitable  instrument,  and 
registered  by  an  indicator  attached  to  such 
drum  or  other  instrument. 

And,y|/]rA,  I  claim  the  pyramidal  appara- 
tus fifthly  before  described,  in  so  far  as 
regards  the  open  wheel,  C,  the  weighted 
close  chamber,  D,  and  the  employment  of 
compressed  air  to  raise  the  measured  and 
regiatered  liquid,  when  required  to  be  de- 
livered at  a  high  level.  And  I  daim  also 
the  application  generally  of  compressed  air 
for  ttie  purpose  aforesaid. 


DSSIDBRATA  IN   A  RBPOSITOmT  FOB 
PUBLIC   BBC0BD8. 

In  the  review  of  Mr.  Fergusson'i 
publication,  (Mechanics*  Magcuinet  No. 
1352,)  it  is  remarked,  that  oesides  the 
incongruities  and  want  of  taste  for  which 
the  new  British  Museum  is  remarkable, 
he  has  proved  it  to  l>e  '*  aa  defective,  and 
as  badly  contriyed  for  its  purposes,  as  it 
well  could  be.*'  Unfortunately  similar 
observations  are  more  or  less  applicable 
to  roost  of  our  public  buildings.  So  far 
as  architectural  appearance  is  concerned, 
that  must  principally  depend  on  the  taste 
of  the  employer — whetner  as  selecting 
some  particular  architect,  and  depending 
solely  on  bis  taste,  or  whether  in  select- 
ing one  among  several  designs ;  but  in 
regard  to  gross  failures  in  the  appro- 
priateness of  a  building  for  its  intended 
use,  this  has  in  most  cases  resulted  from 
neglecting  to  have  drawn  up,  previously 
to  commencing  the  design,  detailed  indi- 
cations of  the  several  uses  for  which  the  in- 
tended structure  was  to  be  erected— of  the 
various  particulars  requisite  to  its  perfec- 
tion in  point  of  eflSlclency  and  economy — 
of  the  dangers  to  w^hich  it  might  be  liable, 
and  of  the  inconveniences  to  be  avoided. 
It  has  already  been  noticed  in  this  Jour- 
nal, that  Sir  Samuel  Bentham  habitually 
drew  up  such  indications  for  his  own  use, 
and  further,  that  when  in  the  year  1811, 
in  conformity  with  the  desire  of  the  Ad- 
miralty, he  designed  a  plan  for  the  reno* 
vation  of  the  Naval  Arsenal  at  Sheemesa, 
he  perceived  that  the  eligibility  of  the 
several  parts  of  it,  could  not  be  judged 
of,  without  an  exhibition  of  the  several 
purposes  he  had  kept  in  view  in  forming 
It.  He  accordingly  drew  up  and  sent 
to  the  Navy  Board,  preparatory  to  its 
being  laid  before  their  jLordshipe,  the 
''  Desiderata  in  a  Naval  Arsenal."  Part 
of  his  letter  which  accompanied  this 
paper,  seems  equally  applicable  to  de- 
signs in  general,  as  indicating  the  ad- 
vantages likely  to  result  from  specifica- 
tions of  desiderata,  and  which  he  *'  flat- 
tered himself  might  be  found  of  use  in 
various  ways." 

"  Should  the  study  or  experience  of  any 
one  who  may  peruse  them,  suggest  objects 
as  desirable  to  be  attained,  other  than  those 
indicated  by  me — should  it  be  observed,  that 
on  my  part  I  have  disregarded  the  indica- 
tions  I  have  myself  furnished — ^it  could  not 
but  tend  to  the  perfectioii  of  the  design 
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were  racli  farther  indicationt,  or  sueli  ob- 
ser^atioiif ,  noted  and  communipated  to  me ; 
sfaoald  any  of  my  indications  appear  incor- 
rect or  otherwise  objectionable,  or  should 
the  means  I  have  proposed  for  e£fecting  par- 
ticular purposes  seem  inefficient,  the  noting 
observations  of  this  nature  could  not  but 
lead  to  discussion,  and  to  the  remedy  of 
such  defects.  And  farther,  I  may  add,  in  a 
general  point  of  view,  that  the  bringing 
together  and  arranging  indications  of  the 
nature  of  those  in  question,  imperfect  though 
the  flnt  attempt  should  be,  seems  the  means 
best  calculated,  not  only  to  assist  the  pro* 
daetion  of  well  arranged  designs,  but  to 
enable  those  on  whom  the  decision  on  them 
may  depend,  to  bring  each  particular  to  a 
test,  and  to  form  a  correct  view  and  estima- 
tion of  any  design,  general  or  partial,  that 
may  be  offered  for  the  improvement  of  any 
naval  arsenal."  And  it  may  be  added,  of 
any  other  structure  or  intended  accommo- 
dation. 

In  the  instance  of  the  new  Palace  at 
Westminstery  had*  indications  of  the  de- 
siderata in  such  a  pile  been  drawn  up 
previously  to  forming  the  design  for  it, 
many  of  the  causes  of  unlooked-for  ex- 
pense and  subsequent  discontent,  would 
nave  been  avoided*  A  sure  foundation, 
natural  or  artificial,  would  have  presented 
itself  as  a  first  essential,  and  thus  would 
have  been  prevented  the  after  thought, 
and  an  estimated  expense,  of  the  need 
for  costly  piling.  It  would  have  appeared 
amongst  the  desiderata  that  such  a  struc- 
ture dould  be  fire-proof — that  it  should 
be  agreeably  ventilated,  warmed,  and 
lighted — that  no  noisome  sewers  should 
run  under  it — that  in  chambers  for  de- 
bate, those  acoustic  principles  should  be 
attended  to,  by  the  observance  of  which 
even  a  weak  voice  may  be  rendered 
audible  at  remote  distances.  In  this 
Palace  the  consequence  of  inattention  to 
such  desiderata  in  the  first  design,  has 
been,  that  to  remedy  oversights,  about 
double  the  sum  of  the  first  estimate  has 
been  expended,  though  no  means  have 
yet  been  found  to  improve  audibility  in 
the  House  of  Lords,  to  do  away  the 
sewer,  or  to  provide  certain  means  of 
affording  comfortable  ventilation.  Sup- 
posing die  architect  in  drawing  up  tne 
desiderata  not  to  have  been  himself  led 
to  provide  against  such  deficiencies  in 
his  first  design — surely,  with  a  statement 
of  the  several  desiderata  in  their  hands, 
some  among  the  many  who  had  first  to 


give  opinions  on  the  design,  would  have 
noticed  its  imperfections  as  well  in  point  of 
appropriateness  for  use,  as  of  its  omissions 
as  influencing  the  estimates;  or  even« 
should  in  that  stage  of  the  business  such 
particulars  have  continued  to  be  disre- 
garded, among  the  members  of  parlia« 
ment  who  had  to  consider  the  subject, 
and  vote  the  funds  for  the  erection  of  their 
Palace,  some  would  have  been  founds 
having  the  desiderata  before  them,  to 
notice  such  manifest  neglect  of  several  of 
them ;  the  design,  the  original  estimate, 
would  have  been  revised,  and  it  would 
then  have  rested  with  parliament  either 
to  have  the  design  contracted,  or  to  vote 
the  two  millions  at  once  for  its  execution; 
but  it  would  not  afterwards  have  been 
the  cause  of   bickerings,  debates,  and 
regrets. 
A  Record  Office  has  now  to  be  provided. 
It  is  not  too  late  for  its  design  to  be  sub- 
mitted to  the  test  of  a  well  drawn-up 
statement  of  the  several  particulars  de- 
sirable in  such  a  building.     It  happened 
that  Sir  Samuel  Bentham  devised  the 
Record  Rooms  in  Portsmouth,  Plymouth, 
and  Sheerness  Dock  Yards,  and  among 
his  notes  on  the  subject,  there  remain 
many  that  are  applicable  to  a  general 
repository  for  records  ;  from  these  notes 
a  few  desiderata  have  been  extracted  and 
put  together  in  the  form  of  indications  of 
the  desiderata  in  a  Repository  for  Puh- 
lie  Records.     This  sketch  pretends  to 
nothing  beyond  drawing  attention  to  the 
subject;   it  is  but  a  skeleton  of  what 
such  preliminary  indications  might  be ; 
but  when  publicity  is  given  to  it,  masters 
of  the  subject  may  be  tempted  to  supply 
its  deficiencies,  and  if  filled  up  and  im- 
proved by  abler  hands,  the  result  may 
he  that  at  last  one  of  our  public  build- 
ings may,  without  after  thought  and 
palliatives,   be   constructed   free   from 
glaring  faults. 

Duiderata  in  a  IttpoiUory  fur  Public 
IUeord$, 

Looking  to  the  safe  keeping  of  Public 
Records,  it  appears  that  the  greatest 
danger  to  which  they  are  exposed  is  that 
of  conflagration^  and  that  on  their  being 
burnt  the  loss  would  be  irreparable ;  the 
desiderata,  therefore,  that  present  them- 
selves as  of  first  importance  are  those 
tending  to  diminish  chances  of  out- 
break of  fire,  the  limiting  as  far  as  pos- 
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iible  the  extent  of  its  ravages,  should  it 
take  place  in  anj  part  of  the  building — 
and  the  provision  of  means  for  its  speedy 
extinction  in  whatever  part  of  the  struc- 
ture it  might  originate. 

1.  Hence,  a  Repository  for  Records 
should  be  an  isolated  building. 

2.  Fire-proof. 

8.  Tts  several  chambers  to  have  no 
opening  one  from  the  other. 

4.  ao  internal  air  funnels,  such  as 
staircases. 

5.  All  interior  fittings  of  non-com- 
bnstible  materids,  and  at  the  same  time 
slow  conductors  of  heat.  . 

6.  The  apparatus  for  warmmg  the 
interior,  and  for  drying  its  atmosphere 
in  damp  weather,  such  as  not  to  require 
fire  within  the  building  itself. 

7.  No  artificial  light  within  the  struc- 
ture. But,  notwithstanding  these  pre- 
cantiona,  should  conflagration  take  place, 

8.  Pk^vision  of  fire-extinguishing  ap- 
paratuses, and  that  of  a  description  such 
as  to  be  of  ready  access,  and  of  imme- 
diate application  to  each  and  every  com- 
partment of  the  structure,  under  the 
nead  of  convenience  of  the  structure  for 
use,  and  the  preservation  of  its  contents 
from  various  aeteriorating  causes. 

9.  The  situation  of  a  Repository  for 
Public  Records  should  be  of  read  v  access 
to  that  description  of  persons  who  have 
the  most  firequent  occasion  to  consult 
them. 

10.  Distant  firom  noxious  or  damp 
vapours. 

11.  Such  as  to  admit  of  future  exten- 
sion of  the  building. 

12.  On  a  foundation  naturally  dry,  or 
at  least  made  so  artificially. 

18.  The  walls  of  non-absorbent  ma- 
terials. 

14.  Internal  arrangements,  such  as  to' 
aflord  means  of  due  classification  and 
arrangement  of  the  records,  of  accom- 
modation to  persons  permitted  to  con- 
sult them,  of  facilitating  general  clean- 
liness, of  preservation  of  the  records  from 
moisture;  firom  that  degree  of  heat 
which  is  injurious  to  parchments  or  seals ; 
from  insects;  from  vapours  destructive 
of  ink ;  from  pilferage ;  from  damage 
by  the  careless  or  malicious;  from  ex- 
ternal violence. 

15.  Provision  for  warming,  drying, 
and  ventilating  the  isolated  receptacle,  and 
for  maintaining  in  it,  when  requisite,  that 
degree  of  atmospheric  humidity  which 


is  desirable  for  parchments.  In  the  vi- 
cinity of  the  repository  for  records,  but 
not  connected  with  it, 

16.  Accommodation  for  a  military 
guard. 

17.  Accommodation  for  civil  police. 

18.  Arrangements  for  rendering  the 
services  of  the  military  guard,  and  of 
the  civil  police,  as  efiectuiu  as  possible, 
with  a  small  number  of  persons  em- 
ployed 

19.  Habitations  for  a  resident  keeper 
of  the  records,  for  his  resident  assistant^ 
and  for  the  necessary  domestics. 

20.  Apparatus  for  warming,  dicing, 
cooling,  ventilating  the  isolated  repository, 
as  also  the  detached  building. 

Without  pretence  to  form  a  design  for 
buildings  conformable  to  the  specified 
indications,  the  following  sugffestions  of 
some  of  the  means  by  which  uie  deside- 
rata might  be  obtained,  may  answer  the 
purpose  of  showing,  that  they  are  not  in- 
compatible with  economy,  or  with  archi- 
tectural precision,  beauty  and  grandeur 
of  external  appearance;  that  examples 
exist  where  appropriate  materials  have 
been  employee!,  as  well  as  appropriate 
means  of  efiecting  the  purposes  desired. 

It  is  not  in  such  a  rude  sketch  as  this 
that  any  suitable  site  could  be  pointed 
out;  but  to  begin  with  the  foundation  of 
a  Repository  for  Records. 

Isolation  of  the  repository  implies  that 
no  use  should  be  maae  of  any  part  of  the 
structure,  but  for  the  safe  keeping,  and 
consultation  of  the  records ;  consequently, 
as  subterraneous  chambers  might  be  in- 
jurious to  them,  the  foundation  over 
and  above  the  ordinary  provision  for  its 
security,  should  be  made  solid  to  a  suffi- 
cient depth,  and  up  to  a  sufficient  height, 
above  the  level  of  the  surrounding  area, 
to  ensure  the  superstructure  from  imme- 
diate dampness  of  the  ground ;  moreover, 
that  ground  damps  might  be  guarded 
against,  the  whole  area  of  the  super- 
structure should  have  a  sufficient  thick- 
ness of  hydraulic  concrete  grouted  over 
it,  in  which  a  byer  of  slate  should  be 
imbedded. 

The  building  would  have  two  faces 
along  its  length  for  windows.  Apartments 
40  or  50  feet  long,  having  wmdows  at 
both  ends,  are  abundantly  light  in  the 
middle  of  the  length ;  conseouently,  from 
40  to  50  feet  might  be  the  length  of  the 
chambers,  that  length  forming  the  width 
of  the  edifice :  the  dimensions  of  it  in 
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the  other  direction  would  be  determined 
bj  tbe  space  required  for  the  deposition 
or  the  records,  and  the  number  of  stories 
decided  on ;  that  number  might  perhaps 
at  the  first  be  confined  to  two  or  three, 
with  a  view  to  future  additions  in  height, 
as  thequantitr  of  records  might  increase. 

Amongst  the  most  suitable  materials 
for  the  walls,  are  the  best  description  of 
well-burnt  bricks;  they  are  bad  con- 
dootors  of  heat — ^are  not  injured  by  high 
degrees  of  it — are  sufficiently  impervious 
to  moisture  from  external  rains.  The 
late  buildin?  in  Lincoln's  Inn,  afibrds  an 
example  of  the  harmonious  effect  in 
architecture,  of  a  brick  edifice  with  stone 
dressings. 

In  order  that  there  might  be  no  inter- 
nal communication  between  the  cham- 
bers, and  that  there  might  be  no  internal 
air-funnels,  the  chambers  might  be  sepa- 
rated one  from  the  other  by  continuous 
brick  walls  along  their  whole  length 
transTersely  of  the  building ;  flat  arches 
springing  from  those  walls  to  form  the 
ceilings  of  those  chambers,  and  founda- 
tion for  the  floors  above;  windows  at 
both  ends  of  these  chambers,  and  also  a 
door  at  one  end,  opening  to  an  external 
gallery,  tbe  access  to  which  should  be  by 
an  external  staircase. 

The  beauty  of  that  side  of  the  edifice 
in  which  were  these  galleries,  would 
depend  on  the  tasteful  composition  of 
the  design  for  them,  and  tney  would 
affi>rd  ample  scope  for  the  exercise  of 
architectural  genms.  The  other  side  of 
the  structure  would  be  open  to  die  appli- 
cation of  any  of  the  ordinary  rules  of 
architecture,  jtrovided  only,  that  the  win- 
dows were  large,  for  the  admission  of 
abundant  light. 

The  frame  of  the  external  galleries, 
and  of  the  staircase  of  metal,  troa,  as 
cheapest.  The  staircase  and  galleries, 
protected  from  the  weather  by  glass 
opposite  the  windows  of  the  chambers— 
in  other  parts  by  inelosures  of  iron,  slate, 
or  brick. 

External  shutters  to  all  windows  and 
glazed  doors;  the  shutters  of  metal, 
framed  in  panels,  as  thin  as  possible,  so 
as  not  to  retain  heat. 

For  internal  fittings,  no  material  seems 
so  appropriate  as  slate ;  it  is  not  costly, 
it  adhnits  of  being  wrought  with  a  smooth 
surface  for  shelves,  partitions,  and  other 
purposes ;  it  is  a  bad  conductor  of  heat ; 
it  does  not  harbour  vermin,  nor  retain 


dust;  is  easilv  cleaned;  when  washed 
does  not  absorb  moisture,  therefore  soon 
dries.  These  several  good  properties 
of  slate,  point  it  out  as  a  superior  material 
for  the  noors  of  the  chamoers  also.  Its 
efficiency  and  cleanliness,  as  paying,  was 


proved  long  ago  at  the  Ordnance  pre- 
mises at  Flvmouth,  where,  in  one  part, 
the    natural    slate    rock   having    oeen 


smoothed  on  its  surface,  bore  heavy 
traffic  upon  it,  and  was  always  remarka- 
ble for  its  cleanliness. 

For  the  accommodation  of  visitors,  a 
reading  room  on  each  floor,  fitted  up 
with  appropriate  desks,  also  of  slate,  and 
having  a  raised  seat  for  an  inspecting 
librarian,  from  whence  might  easily  be 
seen  all  the  desks,  so  that  he  might 
assure  himself  that  no  improper  use  was 
made  of  records,  by  persons  to  whom 
they  might  be  entrusted  for  perusal. 

For  warming  the  interior  of  the  repo- 
sitory— as  it  is  said  to  have  been  ascer- 
tained that  heated  air  is  injurious  to 
parchments — as  open  fire-places;  besides 
extreme  danger  of  conflagration  from 
their  use,  are  highly  objectionable  on 
account  of  the  dirt  and  dust  they  cannot 
but  occasion,  and  of  the  necessity  of  the 
frequent  attendance  of  servants  upop 
them, — ^the  preferable  mode  of  heatiSg 
seems  to  be,  by  means  of  either  hot  water 
or  steam  conveyed  and  distributed  in 
pipes  to  different  parts  of  the  structure-* 
a  mode  in  successful  common  use  for 
many  private  habitations  as  well  as  plant 
conservatories.  The  apparatus  for  heat- 
ing water  for  this  purpose,  not,  of  course, 
in  the  repository  itself,  but  in  a  detach* 
§d  buildine,  from  which  either  water  or 
steam  might  easily  be  conveyed  at  plea- 
sure to  any  of  the  chambers  of  the  repo- 
sitory. 

For  ventilation,  an  arrangement  of  the 
windows,  or  of  a  part  of  them,  so  as  to 
throw  the  current  of  air  on  opening  them 
to  the  ceiline,  is,  perhaps,  the  most 
agreeable  mode  in  warm  weather,  due 
provision  being  made  by  suitable  aper- 
tures for  the  exit  of  foul  or  heated  air; 
but  for  the  extraction  of  vitiated  or  damp 
air,  when  these  means  are  not  sufficient 
or  advisable,  no  other  seems  so  effectual 
as  that  devised  by  Dr.  Hales  a  century 
ago,  namely,  the  extraction  of  foul  air 
by  a  simple  machine,  in  fact,  a  kind  of 
wooden  air-  pump.  Upon  occasions  when 
the  external  air  mignt  be  too  cold  or 
damp  for  admission  by  the  windows,  a 
b3 
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supplj  of  fresh  air  might  be  dried  and 
hotted  in  the  exterior  water-heating 
room ;  that  heated  air  might,  by  a 
hygrometer,  be  ascertained  to  be  of  that 
precise  degree  of  dryness  most  proper 
for  the  conservation  of  either  papers  or 
parchments,  jn  the  same  way  that  the 
degree  of  heat  would  be  ascertained  by 
the  thermometer. 

Among  the  most  perfect  arrangements 
for  the  guarding  of  any  site,  is  that  which 
was  proposed  by  Sir  Samuel  Bentham 
for  Portsmouth  Dockyard.  There  being 
a  space  left  clear  from  buildings  along 
the  ootside  of  the  whole  boundary  of  the 
yard,  he  proposed  that  instead  of  plac- 
ing guardis  inside  the  wall  here  and 
there,  as  there  might  happen  to  be 
Tacanoies  free  from  buildings  or  in- 
cumbrances, seqtinels  should  be  sta- 
tioned on  the  outside  of  the  wall,  one  at 
each  of  the  angles  or  prominences  of  it, 
so  that  every  part  of  the  boundary  might 
be  under  the  inspection  of  the  guard. 
So,  the  repository  being  isolated,  a  sen- 
tinel stationed  at  each  angle  of  it,  would 
have  a  side  of  it  and  an  end  under  his 
inspection  and  guard,  and  every  side 
and  end  of  the  building  would  be  under 
|he  inspection  and  guard  of  two  separate 
sentinels;  and,  in  &ct,  three  of  them 
would  each  be,  as  it  were,  a  checli:  upon 
and  security  for  the  vigilance  of  the 
others.  There  were  other  contrivances 
proposed  for  the  prevention  of  depreda- 
tion over  the  wall  at  Portsmouth,  not 
necessary  to  be  detailed  on  this  occasion. 

The  building  above  spoken  of  as  ihe 
place  for  the  heating  and  ventilating  ap- 
paratus  would  be  part  of  a  detached  mass, 
affording  apartments  for  a  resident  keeper 
and  a  resident  sub- keeper  of  the  records, 
for  a  housekeeper  and  a  porter ;  an  office 
for  the  superior  keeper  of  the  records ; 
a  military  guard-house ;  a  police  station, 
and  all  the  apparatus  for  extinguishing 
fire  and  supplying  water. 

It  seems  almost  superfluous  to  remark 
that  the  speedy  extinction  of  fire  depends 
mainly  on  the  prompt  supply  of  water  to 
be  thrown  upon  it ;  but  this  fact  would 
materially  influence  the  desigp  for  the 
detached  building,  since  it  would  be  desi- 
rable that  it  should  be  carried  to  a  consi- 
derable height  for  the  purpose  of  obtain- 
ing an  elevated  water  cistern  over  its 
top.  It  is  on  this  consideration,  that 
some  such  arrangement  as  the  following 
iifuggeited: 


The  basement  story  of  the  building  to 
contain  all  the  heating,  ventilating,  and 
fire-extinguishing  apparatus,  as  also  a 
store  for  coals,  and  for  other  ordinary 
purposes  of  cellarage.  On  the  ground 
floor,  guard  rooms,  lodgment  for  the 
guard  when  not  on  duty,  and  the  requi- 
sites for  a  police  station.  On  the  floor 
next  above,  offices  for  the  superior  non- 
resident keepers  of  the  records  and  for 
clerks  and  assistants.  Above  the  offices, 
a  suite  of  apartments  for  the  resident 
keeper ;  next  above,  a  residence  for  the 
assistant  resident  keeper.  The  upper- 
most story  might  aflbrd  lodgings  for  a 
housekeeper  and  her  housemaids  for 
cleaning  the  repository.  The  whole  to 
be  then  surmounted  by  a  capscious  reser- 
voir of  water. 

The  fire-extinguishing  apparatus,  sup- 
posing it  to  be  quite  complete  and  inde- 
pendent, to  consist  in  the  first  place  of  a 
deep  well,  capable  of  furnishing  a  large 
supply  of  water.  2ndly.  A  eteam  en- 
gine and  force-pump,  to  pump  up  that 
water  for  use  in  the  several  parts  of  the 
detached  building,  to  keep  the  great  resets 
voir  constantly  full ;  and  in  case  of  fire,  to 
force  water  against  and  over  the  reposi- 
tory, its  dependent  building,  and  the 
buildings  in  its  near  neighbourhood, 
should  there  be  any  such.  With  the  view 
of  keeping  the  engine  in  readiness  for 
instant  use,  in  case  of  fire,  it  would  be, 
desirable  that  it  should  be  constantly 
employed,  and  this  possibly  it  might  be, 
in  supplying  houses  in  the  vicinity  with 
water,  at  a  rate  which  should  just  cover 
the  expenses  of  raising  and  distributing 
it.  Srdly.  A  reservoir  to  contain  at 
least  300  tons  of  water,  at  a  height  suffi- 
cient, as  it  would  be  on  the  top  of  the 
detached  building,  to  throw  a  jet  of  water 
on  the  repository.  4thly.  A  series  of 
pipes,  connected  with  the  reservoir  and 
the  force-pump,  laid  along  the  sides  and 
ends  of  the  repository,  and  along  the 
side  of  the  detached  building — those 
pipes  of  sufficient  diameter  to  convey 
water  as  fast  as  it  could  be  raised  by  the 
engine,  and  having  upon  them  at  difier- 
ent  places,  provision  for  screwing  on 
hose  and  jets.  The  high  reservoir 
would,  on  the  outbreak  of  fire,  give 
water  with  a  head  sufficient  to  throw  a 
stream  upon  the  buildings,  and  before 
that  source  of  supply  could  be  expended, 
the  steam-engine  would  be  at  work  to 
force  water  from  the  well  into  the  pipes. 
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and  thenoe  oyer  the  repositorj  itself,  the 
bailding  eobservfent  to  it,  as  aUo  to  any 
other  atruetures  in  the  Tielnity  near 
which  soitable  pipes  bad  been  provided. 
In  London,  a  still  more  profuse  quantity 
of  water  might  easily  be  added  to  the 
supply  from  the  well;  by  connecting 
with  the  steam*engine  the  adjacent  mains 
of  the  water  company  supplying  the  dis- 
trict. 5thly.  A  small  pipe  carried  into 
eyery  ehamber  of  the  repository,  with 
means  of  affixing  a  hose,  or  drawing 
water  in  buckets,  so  that  water  might 
be  instantly  thrown  on  f&re  the  moment 
of  its  outbreak. 

This  proposed  system  of  fire-extin- 
guishing and  waterworks  is  the  same, 
Sioogh  on  a  more  contracted  scale,  as 
that  introduced  in  seyeral  of  the  royal 
dockyards,  as  devised  by  Sir  Samuel 
Bentham.  Its  efficiency  has  been  put 
often  to  the  test  of  actual  service,  and 
always  with  marked  success. 

It  may  be  said,  that  supposing  en- 
tranoe  to  the  Repository  of  Records  to 
be  prohibited  but  by  daylight,  and  sup- 
posing  no  fire  or  artificial  light  to  be 
albwed  within  the  building,  conflagra- 
tion conld  hardly  be  apprehended  in  it, 
excepting  from  spontaneous  inflamma- 
tioD  of  Its  contents,  or  from  lightning ; 
yet  considering  the  inestimable  value  of 
some  of  the  records,  none  of  these  pre- 
eantions  can  be  looked  upon  as  superflu- 
ous; and  should  it  not  be  possible  to 
completely  isolate  the  structure,  they 
woald  all  of  them  be  imperative. 

Supposing  for  the  moment  that  it 
might  be  necessary  to  consult  records 
after  dark,  in  this  ease,  instead  of  per- 
mitting any  artificial  light  within  the 
bailding,  illumination  of  it  might  be 
obtained  from  an  exterior  gas-light 
placed  opposite  a  window,  the  whole  of 
the  illaminating  rays  being  thrown  into 
the  opposite  chamber  by  reflectors. 

It  seems  needless  to  enter  into  a  speci- 
fication of  minor  arrangements  that 
might  advantageously  be  introduced, 
sach  as  mechanical  means  of  shutting  at 
onee  all  the  shutters  and  external  doors 
oi  a  whole  range  of  them,  and  of  secur- 
ing their  fastenings  under  one  single 
lock,  so  that  it  mignt  not  be  too  onerous 
a  daty  for  one  of  the  resident  keepers  to 
torn  and  keep  the  key  of  it  himself; 
toeh  also,  as  means  of  easily  impregnat- 
ing the  air  of  the  chambers  with  va- 
pours, as  the  essential  oil  of  turpentine, 


for  the  destruction  of  insects  without  in- 
jury  to  parchment,  papers,  seals,  or 
ink. 

In  regard  to  the  detached  sudsidiary 
structure,  it  may  be  added  in  words  of 
the  25th  article  of  the  "  Desiderata  in  a 
Naval  Arsenal,"  that  the  apartments  for 
the  resident  officers  *'  should  in  size, 
fittings,  and  general  accommodation,  be 
suited  to  the  ineamey  as  well  as  rank  of 
the  several  officers  for  whom  they  may 
be  respectively  destined."  Inattention 
to  this  desideratum  has  often  proved  of 
as  great  annoyance  to  the  officer,  as  it 
has  been  the  cause  of  needless  expense 
to  Government;  for  instance,  giving  a 
coach-house  and  stables  even  to  the  high 
grade  of  assistant  to  a  master-shipwright 
in  a  royal  dock ;  his  salary  but  400/.  a- 
year  without  addition  by  perquisites.  An 
equipage  cannot  be  kept  upon  any  such 
income,  but  provision  being  made  for 
carriage  and  horses  naturally  excites  a 
longing  for  them.  Often,  the  costly 
magnincence  of  Government  houses,  oc- 
casions their  residents  as  much  expense 
as  would  be  to  them  the  rent  of  a  habi- 
tation suitable  for  their  income:  large 
and  splendid  apartments  require  more 
in  quantity  of  furniture,  and  of  a  more 
costly  kind  than  would  be  proper  for  an 
appropriate  house ;  more  fuel  is  needed 
to  warm  a  large  room  than  one  of  mode- 
rate sise ;  more  servants  to  keep  a  large 
than  a  small  house  clean ;  and  so  on.  In 
the  article  in  this  Journal  before  quoted, 
it  is  shown  that  the  houses  for  officers  at 
the  British  Museum  have  cost  "  between 
11,000/.  and  12,000/.  a-piece."  Reckon- 
ing but  eight  per  cent,  on  this  capital 
sunk — little  enough  where  all  repairs,  &c., 
are  paid  by  the  public  as  the  landlord — 
the  rent  of  each  house  is  no  less  than 
900/.  a-year  \  Is  that  commensurate  with 
the  salaries  of  the  occupants  ?  To  touch 
upon  points  that  really  should  be  con- 
sidered in  planning  houses  for  officers  of 
yarious  ranks,  article  26  of  Sir  Samuel's 
"Desiderata"  says  they  "should  be 
fire-proof,  well  ventilated,  and  abun- 
dantly supplied  with  water ;  they  should 
be  furnished  with  the  best  means  of  in- 
suring cleanliness  and  comfort  to  the 
inhabitants.** 

The  rendering  houses  fire-proof  may, 
at  first  sight,  appear  a  costlv  measure, 
especially  if  the  great  sum  be  referred 
to  that  has  been  expended  for  this  pur- 
pose at  the  palace  in  Westminster ;  but. 
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on  the  contrary,  had  this  desideratum 
been  adverted  to  and  provided  for  at  first, 
it  might  have  been  productive  of  con- 
siderable saving.  Amongst  Sir  Samuel's 
last  designs  as  a  commissioner  of  the 
Navj,  was  that  in  January,  1813,  for 
a  large  storehouse  at  the  Victualling 
Wharf,  Deptford ;  this  building  had  been 
proposed  to  be  built  in  the  usual  way, 
when  he  recommended  that  it  should  be 
constructed  fire-proof,  and  it  was  proved 
that  the  estimate  for  iu  erection  in  his 
manner  was  considerably  less  than  the 
estimate  for  that  nroposed  to  be  of  in- 
flammable materials.  ,Tbe  proposed  pile 
for  offices,  apartments,  &c.,  though  de- 
tached from  the  repository,  might  con- 
sequently, without  ncsitation,  be  made 
fire-proof.  As  to  ventilation,  though  it 
be  a  subject  that  has  excited  the  atten- 
tion of  so  great  a  number  of  both  scien- 
tific and  practical  men,  the  fact  is,  that 
little  has  yet  been  efiected  for  the  obtain- 
ment  of  due  ventilation  in  ordinary 
habitations ;  yet  were  two  or  three  of 
the  leading  principles  on  which  it  de- 
pends adverted  to,  it  might  be  effected 
oy  simple  means  at  all  times,  combining 
with  it  agreeable  means  for  warming  a 
house  in  cold  weather,  and  cooling  it  in 
hot,  at  pleasure.  Water  would,  of  course, 
be  supplied  in  abundance  from  the  great 
reservoir — ^means  of  cleanliness,  though 
proper  to  be  detailed  in  the  design  for 
such  a  building,  it  is  needless  to  enter 
into  here.  But  as  to  those  of  comfort, 
they  may  possibly  be  deemed  incompati- 
ble with  an  arraugement  which  provides 
for  the  lodging  of  so  many  persons,  and 
of  such  various  descriptions,  under  the 
same  roof;  but  there  are  easy  means  of 
obviating  the  objections  that  may  be 
made  to  it 

On  the  continent,  as  in  the  old  style  of 
buildings  in  Edinburgh,  where  the  lodg- 
ings of  a  family  are  comprised  in  a  single 
floor,  however  spacious  that  may  be,  the 
great  source  of  discomfort  arises  from 
there  being  but  one  common  stair  lead- 
ing to  dl  the  several  apartments  on  dif- 
ferent floors.  In  the  suggested  structure, 
the  entrances  to  the  guard  rooms,  and 
police  office  would  be  from  the  outside,  a 
separate  door  for  each ;  the  several  offices 
would  have  also  xheir  separate  door  and 
entrance-hall  leading  to  a  stair-case  com- 
mon to  them  all;  as  also  to  the  upper 
floor, — ^for  persons  of  the  description  of 
those  who  would  have  lodging  there  have 


rarely  been  accustomed  to  separate  houses, 
besides  that  the  order  and  cleaidinen  of 
the  staircase  would  depend  on  them- 
selves. But,  the  resident  keeper  and  his 
assistant  may  well  be  supposed  accus- 
tomed to  the  comfort  of  each  a  house  to 
himself,  with  its  cleanly  entrance  and 
stairs ;  the  suites  of  apartments  for  these 
officers  should  therefore  be  provided  with 
each  its  separate  entrance  door  and  stair- 
case— they  being  of  the  description  and 
width  usual  in  moderate-sized  houses. 
Noise  from  above  or  below  is  another 
source  of  discomfort,  where  several  floors 
are  occupied  by  as  many  families  as 
floors;  this  is  prevented  in  well-built 
houses  abroad,  and  might  easily  be  so 
here,  by  a  suitable  construction  of  floors 
and  ceilings.  Another  consideration  is 
that  of  saving  labour  to  servants  in  such 
services  as  brinsing  up  fuel  from  cellars ; 
a  lift  would  obviate  inconveniences  of 
this  kind,  and  the  steam  engine  might  ftt 
some  certain  hour  of  the  day  be  permitted 
to  fend  its  aid.  Were  what  may  be  deem- 
ed trifles  such  as  these,  but  which  reallT 
influence  domestic  comfort  in  no  small 
degree,  attended  to,  and  provided  for  in 
the  first  design,  a  family  of  superior  sta- 
tion and  habits,  would  soon  perceive  die 
convenience  and  agreeableness  of  being 
lodged  on  a  single,  but  an  amply  spacious 
floor. 

It  may  be  remarked,  that  the  chief 
aim  of  this  long  article  is  to  inculcate 
the  expediency  of  drawing  up  the  desi- 
derata in  any  great  work,  previously  to 
commencing  a  design  for  it ;  and  it  mav 
naturally  be  asked,  what  was  the  result 
of  those  indicating  the  needful  in  a 
naval  arsenal?  No  use  was  made  of 
them.  The  Admiralty  of  that  day  having 
had  more  confidence  in  a  private  civil 
engineer  than  in  their  officer,  did  not 
even  uke  into  consideration  the  plan 
devised  for  Sheemess  in  conformity  to 
those  indications;  but  their  Lordships 
appointed  a  Committee  to  report  on  some 
other  plans  which  had  been  proposed  for 
the  dock-yard  there.  The  iostmctioos 
given  to  those  gentlemen  debarred  them 
from  taking  Sir  Samuel's  plan  into  their 
consideration,  and  his  office  was  soon 
after  abolished.  His  mode  of  construct- 
ing a  sea-wall  at  Sheemess,  compared 
with  other  modes  in  point  of  expense,  as 
also  proof  of  the  stability  of  that  mode, 
appear  in  the  M€chank9*  Magazin; 
Sept.  16,  1848. 
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Notwithstanding  the  immense  sum 
which  has  been  expended  at  Sheerness,  it 
is  said  tliat  very  many  important  deside- 
rata have  been  neglected,  besides  that  in 
lesser  matters  appropriateness  has  been 
disregarded.  The  nouses  for  officers  of 
inferior  grades,  for  instance,  are  some  of 
them  the  lesser  halves  of  bouses  of 
a  general  design;  these  half  houses, 
though  so  small,  are  said  to  have  coach- 
houses and  stables  attached  to  them.  One 
at  least  of  the  officers  inhabiting  these 
small  residences,  has  however  had  the 
good  sense,  and  interest  sufficient,  to 
obtain  the  conversion  of  his  coach-house 
into  a  much-needed  servant's  bedroom. 

Sir  Samuel  had  taken  iceans,  as  he 
thought,  to  obtain  consideration  of  what 
really  is  desirable,  and  what  superfluous, 
in  a  naval  arsenal.  He  caused  his  Desi- 
derata, with  the  letter  that  accompanied 
the  paper,  to  be  printed  at  his  own  ex- 
nense ;  to  each  of  his  colleagues  at  the 
Nayy  Board  he  gave  a  copy  of  this  pam- 
phlet, interleaved  with  blank  paper  ready 
for  their  observations.  When  any  great 
public  building  is  in  contemplation, would 
it  be  amiss  to  take  a  hint  from  that  ex- 
ample ?  Might  it  not  be  productive  of 
much  good  were  the  observations  of  per- 
sons*  supposed  to  be  the  most  conversant 
on  the  suliject  in  quesdon,  to  be  so  col- 
lected f  By  such  mean^,  instead  of  leav- 
iog  room  for  such  animadversions  as 
those  of  Mr.  Fergusson,  there  would  be 
obtained  before  the  commencement  of 
a  structure,  so  much  practical  and  scien- 
tific information,  as  would  doubtless  leave 
little  need  for  alterations  whilst  the 
work  might  be  in  progress,  or  room  for 
after  critioisms. 

M.  S.  B. 
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We  may  be  very  well  excused  for 
stepping  a  little  out  of  our  way  to  touch 
upon  matters  which  we  are  not  exactly 
caUed  on  to  notice,  when  we  find  that 
those  to  whose  jurisdiction  they  properly 
belong,  pass  them  over  in  silence, — 
aldiough  they  make  no  scruple  of  fre- 
quently taking  up  others  that  do  not 
at  all  concern  them,  and  cannot  have  the 
slightest  interest  at  all  for  their  readers. 
If  we  exceeded  our  proper  duty  in  speak- 
ing of  Mr.  FergUBSon's  **  Observations 
on  the  British  Museum,*'  the  BuUder 


has  fallen  as  much  short  of  its  duty  in 
regard  to  that  production,  not  having 
uttered  a  syllable  about  it,  except  to 
acknowledge  having  received  a  copy  of 
it  I — which  is,  no  doubt,  as  singularly 
encouraging  to  others  to  endeavour  to 
instruct  the  public  by  discussing  archi- 
tectural questions  and  opinions,  as  it  is 
flattering  to  Mr.  Fergusson  himself. 

After  this  qwui  apology  for  ourselves, 
we  proceed  at  once  to  remark  that  what- 
ever be  the  result  of  **  Mr.  Barry's  case," 
as  far  as  he  himself  is  concerned,  it  is  likely 
to  have  one  good  effect,  by  leading  to 
inquiry  into  the  present  system  of  archi- 
tectural practice  and  remuneration.  Our 
own  opinion  has  been  already  expressed 
(page  11)  briefly,  but  not  inconsiderately ; 
indeed,  the  more  we  consider  it,  the  more 
objectionable  does  such  system  of  remu- 
neration appear  to  be.  The  principle 
on  which  it  is  founded  is  unsound,  if  not 
preposterous,  inasmuch  as  it  places  the 
architect's  interest  at  direct  variance  with 
that  of  his  employer.  Although  nomi- 
nally the  same,  the  principle  is  altogether 
the  opposite  of  that  of  ordinary  commis- 
sion in  aflkirs  of  business  and  trade ;  for 
in  them  it  is  equallv  to  the  interest  of 
employer  and  €mptoy4  that  the  latter 
should  have  to  receive  a  large  amount  of 
per  centage.  There,  'Mhe  more  the 
merrier,"  holds  equally  ^[ood  for  both 
parties ;  whereas,  In  architectural  com- 
mission, it  is  precisely  the  reverse ;  for 
the  more  the  architect  goes  beyond  his 
first  estimate,  the  better  is  it  for  him, 
and  the  worse  for  his  employer.  Where 
the  difierence  between  estimate  and 
actual  cost  is  but  trifling — under  five  per 
cent. — it  may  be  overlooked,  as  no  more 
than  ought  to  have  been  looked  for^  as 
a  contingency ;  but  when  it  amounti  to 
cent  per  cent  and  upwards,  it  becomes 
quite  a  different,  and  a  very  serious  mat- 
ter— for  it  amounts  to  something  not  far 
short  of  actual  fraud, — ^an  ugly  word,  it 
must  be  allowed,  but  in  itself  a  very 
honest  one. 

Were  cases  of  excess  beyond  estimate, 
merely  rare  and  exceptional  ones,  less 
coidd  be  said  against  toe  present  system 
and  ilB  working ;  but,  unfortunately  for 
employers  and  the  public,  such  cases 
seem  to  have  become  almost  the  rule. 
We  have  heard  of  one  in  .the  profession, 
who  is  in  the  practice  of  taking  in  his 
employers  most  shamefully,  giving  esti- 
mates which  he  himself  must  very  well 


86    Mft.  BARRY  AND  HIS  RBlftJKE RATION  VOR  TB£  PALAOE  OV  WE8THIN8TSR. 


know,  by  his  own  praetiee  and  expe- 
rience, could  not  possibly  be  adhered  to. 
In  one  instance — not  a  solitary  one  with 
him — ^he  erected  a  house  or  mansion  for 
a  gentleman,  which  cost  nearly  three 
times  as  much  as,  according  to  his  esti- 
mates, his  employer  calculated  upon 
having  to  expend.  No  wonder,  there- 
fore, that  prudent  persons  are  exceed- 
ingly shy  of  hairing— if  not  actually  forced 
to  it — anything  to  do  with  **  bricks  and 
mortar,"  being  aware  that  they  know 
not  where  they  may  end  if  once  they 
begin.  What  is  to  be  wondered  at  is, 
that  the  public,  viz.,  employers,  should 
tamely  submit  to  be  imposed  upon  after 
that  fashion,  without  making  either 
effectual  remonstrance  or  public  expo- 
sure of  facts.  Still,  such  tame  acquies- 
cence may  be  accounted  for,  by  the  natural 
reluctance  of  individuals  to  come  forward 
on  such  occasions  pro  bono  publico,  they 
themselves  being  the  parties  mainly  in- 
terested ;  more  especially  as  it  would  be 
very  much  like  showing  now  egregiously 
they  had  been  duped  with  Uieir  eyes 
open, — at  all  events,  when  it  behoved 
them  to  have  them  open,  and  pretty 
widely,  too. 

Let  us,  then,  thank  Mr.  Barry  and 
the  **  Palace  of  Westminster"  for  open- 
ing our  eyes  to  the  prodigious  difference 
between  cost,  as  promised  by  estimate, 
and  that  occasioned  by  actual  perform- 
ance. To  the  nation;  the  cost  of  the 
building  has  been  more  than  double  what 
Mr.  Barry  himself  had  at  first,  either 
▼ery  carefully,  or  else  very  carelessly, 
calculated  upon.  Yet,  instead  of  ex- 
pressing any  feeling  of  shame  that 
such  is  the  case,  he  now  claims  to  be 
remunerated  for  having  occasioned  an 
expenditure  of  the  public  money,  to 
double  the  amount  at  first  contemplated ! 
By  "  acceding  conditionally,"  as  he 
terms  it,  to  the  proposition  of  his  being 
paid  25,000/.  as  the  full  remuneration 
for  his  labours — all  that  he  was  to  expect 
—-Mr.  Barry,  as  it  appears  to  us,  acqui- 
esced in,  and  made  that  his  bargain.  In- 
stead, however,  of  so  doing,  he  now 
comes  forward  and  claims  a  most  unpre- 
cedented amount  of  remuneration  for  a 
single  work, — much  more  than  many 
other  highly- talented  artists  have  made 
by  the  labours  of  their  whole  career  and 
an  entire  lifetime.  Among  other  mat- 
tors,  he  lays  great  stress  upon  "  variety 
of  design  *^  and  **  elaboration  of  details,'' 


whereas  it  appears  to  us  that  there  is 
great  monotony  of  design,  and  that  the 
details  are  merely  borrowed — ^no  doubt 
judiciously,  and  from  the  very  best 
examples  of  the  style — still  merely  bor- 
roweo,  and  with  very  little,  if  anything  at 
all,  to  show  original  design  and  invention. 
In  comparison  with  the  actual  quantity 
of  woric  and  multiplicity  of  details^  a  few 
working  drawings  must  have  snfiloed  for 
the  whole  of  the  exterior  as  far  as  it  is 
executed ;  because  those  which  served 
as  the  pattern  for  one  window,  pinnaeloy 
&c.|  served  for  all  the  rest,  which  are 
precisely  similar  in  design.  Granting, 
too,  that  extraordinary  attendon  has  been 
paid  to  *<  elaboration  of  details,"  that  is 
rather  matter  for  regret  than  for  satisfM- 
tion,  since,  what  with  such  elaboration, 
and  the  multiplicity  of  details  also,  a 
great  deal  of  money  has  been  expended 
which  might  Just  as  well  have  been  saved, 
or  perhaps  even  better ;  for  there  is  now 
an  immensity  of  work  which  has  been  very 
ill  bestowed,  since,  so  far  from  conducing 
to  grandeur  or  aiding  general  effect.  It 
rather  tends  to  produce  fritter  and  fini- 
cality, and  destroy  breadth  and  repose. 
An  over-seasoned  dish  does  not  say  much 
for  the  skill  of  a  cook,  and,  in  our  opinion, 
Mr.  Barry  has  overseasoned  his  building, 
peppering  it  all  over  with  carving  in  the 
most  unsparing  manner,  so  that  it  is  not 
only  florid,  but  fulsome.  We  admit  that 
Mr.  Barry's  detail  is  irreproachable— 
frequently  exquisite — but  he  is  apt  to  be- 
stow undue  attention  upon  it,  because  too 
exclusively  and  without  sufficient  atten- 
tion to  other  equally  important  matters 
of  design.  Satisfied  with  the  appearance 
of  his  river  front  in  his  own  drawings, 
he  does  not  seem  to  have  asked  himself 
how  it  would  show,  in  a  building  so  pecu- 
liarly and  unfortunately  situated.  Not 
the  least  unfortunate  circumstance  at- 
tending that  front  is  its  aspect,  it  being, 
except  quite  early  in  the  morning,  always 
in  shadow,  whereas  it  requires  to  have 
strong  sunshine  upon  it,  to  bring  out 
those  minute  touches  of  detail  which  are 
now  lost,  or  else  only  serve  to  occasion  a 
general  appearance  of  confusedness.  To 
enable  us  to  see  that  front  properly,  there 
ought  to  be  a  floating  platform  stationed 
opposite  to  it  in  the  river.  To  suppose, 
that  Mr.  Barry  was  not  aware  that  he  was 
lavishing  an  abund&nce  of  minute  orna- 
ment where  it  would  produce  no  effeet — 
none,  at  least,  at  all  adequate  to  its  labour 
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and  eoit-<-wou1cl  he  very  much  like  ac- 
cusing him  of  a  want  of  requisite  fore- 
sight The  positive  disadTantageousness 
of  situation,  neither  he  nor  any  one  else 
could.  oTercome,  hut  he  might  have 
humoured  it.  He  should  have  accom- 
modated his  design  to  the  requirements 
of  the  special  case.  At  all  events,  he 
might  easily  have  exercised  greater  eco- 
nomy, hoth  artistic  and  pecuniary :  yet, 
although  his  original  design  for  the  river 
front  would  very  well  have  borne  to 
he  sobered  down,  and  some  of  its  orna- 
ment pruned  away,  he  has  since  gone 
greatly  beyond  the  degree  of  decoration 
he  at  first  contemplated,  notwithstanding 
that  the  river  embankment  and  founda* 
tions  had  proved  far  more  expensive  than 
had  been  calculated.  No  wonder,  then, 
that  the  cost  has  already  swelled  to  an 
amount  which  quite  startles  the  public :  let 
us  hope  that  it  will  have  been  startled  to 
some  purpose.  Great  delay,  too,  as  well 
as  enormous  cost  has  been  occasioned,  by 
that  ''elaboration  of  detail"  on  whicn 
Mr.  Barry  seems  to  plume  himself,  and 
in  which  he,  no  doubt,  finds  a  gratifica- 
tion that  must  go  far  towards  rewarding 
him  for  his  labours.  But  for  a  vast  deal 
of  thrown -away  elaboration,  the  same 
time  and  the  same  money  would  have 
sufficed  to  complete  the  edifice ;  whereas 
now  a  pause  has  come,  and  none  of  the 
present,  if  any  of  the  next  generation, 
are  likely  to  behold  it  finished.  With 
Uie  exception  of  the  Royal  Porch  and 
lower  part  of  the  Victoria  Tower,  every- 
thing nas  yet  to  be  done  on  that  side 
(the  west)  which  is  most  of  all  exposed 
to  view,  and  where  such  decorations  as 
Mr.  Barry  delights  in  could  be  satisfac- 
torily seen. 

2a  urging  his  claims  to  be  paid  accord- 
ing to  the  usual  rate  of  commission,  Mr. 
Bury,  of  course,  says  nothing  as  to  the 
fallaciousness  of  his  original  estimate; 
hut  he  talks  of  sacrifices  on  his  part,  and 
hints  that  he  has  been  forced  to  give  up 
a  great  deal  of  other  practice.  No  doubt ; 
the  only  wonder  is,  that  if  his  labours 
at  the  Palace  of  Westminster  have  been 
anything  like  what  he  represents  them  to 
have  been,  he  should  have  been  able  to 
attend  to  any  other  practice  at  all, — to 
undertake  the  New  Treasury  Buildings 
and  Bridgwater  House,  neither  of  which, 
perhaps,  tie  might  have  had,  had  he  not 
been  employed  on  the  Westminster  edi* 
flee.    It  must  ha?e  been  evident,  both 
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to  himself  and  every  one  else — evident, 
in  fact,  to  plain  common  sense — ^that  a 
work  of  such  magnitude  would  leave  bim 
very  little  leisure  for  other  occupation. 
Since  he  chooses  to  look  at  the  matter  in 
a  very  prosaic — some  would  call  it  mer- 
cenarv — ^lleht,  it  was  for  Mr.  Barry  to 
consider  what  be  would  have  to  give  up 
as  well  as  what  he  would  get.  We  will, 
just  for  a  moment,  suppose  that  he  might 
have  made  not  only  as  much,  but  a  very 
great  deal  more,  by  his  other  practice, 
had  he  not  engaged  in  the  Houses  of 
Parliament :  all  we  have  to  say  is,  that 
if  such  be  really  the  case,  and  money  be 
his  main  object,  he  should  have  chosen 
difiVrently,  and  have  stuck  to  the  sub- 
stance, and  have  left  the  empty  shadow, 
fiime,  to  others. 

"  Give  fame  to  fools,  to  have  It  and  to  bold ; 
For  what  Is  fome  compaied  wHb  solid  gold?" 

For  our  part,  we  think  that  Mr.  Barry's 
claim  for  more  than  the  25,000/.,  which 
he  was  plainly  given  to  understand  would 
be  the  ultimatum  of  his  remuneration, 
should  be  either  withdrawn  or  firmly 
resisted.  There  is  already,  far  too  much 
of  low  mercenary  feeling  and  spirit  in 
the  architectural  profession,  and,  indeed, 
among  our  artists  generally, — a  spirit 
that  requires  to  be  checked  rather  than 
at  all  encouraged.  Let  the  traffickers 
and  money-changers  be  driven  out  of 
the  Temple  of  Art — Let  those  whose 
chief,  if  not  sole  object,  is  money-getting, 
betake  themselves  elsewhere, — to  those 
callings  where  much  larger  incomes  may 
be  made  than  can  be  derived  from  a 
Palace  of  Westminster.— Does  Charles 
Barry  envy  George  Hudson  ? 


LAW  or  FATKNTS. — RBPOKT  OF  TQX  COM- 
MITTEX  ON  THE  SIGNST  AND  FRiyV 
SBAL  OFFICBS. 

We,  the  Committee  appointed,  in  panra- 
ance  of  your  Lordship's  Minute  of  23rd 
Jane,  1848,  to  inqaire  into  the  eircumitan- 
oes  connected  with  the  offices  of  the  Clerk'a 
of  the  Signet  and  of  the  Lord  Privy  Seal, 
baring  oatarely  deliberated  upon  tbe  seve- 
ral matters  comprised  within  the  limits  of 
our  inqniry,  have  agreed  to  the  following 
Report,  which  we  beg  leave  to  snbmit  for 
your  lordship's  consideration. 

We  have  examined  the  several  witnesses 
whose  evidence  will  be  found  appended  to 
this  Report. 

In  the  case  of  pateots  for  new  inveatiotts, 
whi^  .has  formed  a  large  braneh  of  ov 
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bqniryr  it  will  be  leen  that  we  have  liad  be- 
fore us  penoni  whoie  iotereste  are  variooily 
affected  by  tbe  mode  of  paisiog  patents ;  and 
we  have  not  failed  to  pay  the  greatest  atten- 
tion to  tbe  statements  and  opinions  adduced 
by  those  several  parties. 

We  have  referred  to  the  Report  of  the 
Committee  appointed  by  the  Board  of  Trea- 
sury in  1836,  to  inquire  into  the  fees  and 
emoluments  of  public  offices. 

We  have  also  made  frequent  reference  to 
the  evidence  taken  before  tbe  Committee  of 
the  House  of  Commons  in  1829,  on  the  law 
relating  to  patents  for  inventions. 

Mr.  Hindmarch*s  work  on  patents  has 
afforded  valuable  assistance  to  us  in  the 
course  of  our  labours,  and  we  have  largely 
availed  ourselves  of  it  in  describing  the  liis- 
tory  of  patents  for  inventions. 

We  have  also  referred  to  the  publications 
of  Mr.  Webster,  Mr.  Carpmael,  and  other 
writers,  as  affording  authentic  information 
in  regard  to  the  procesa  of  grsnting  patents 
of  invention. 

The  Act  of  27  Henry  VIII.,  c.  11,  regu- 
lates the  passing  of  instruments  through 
the  offices  of  the  Signet  of  the  Privy  9bal. 

The  preamble  of  that  Act  states  that, 
**  Whereas  the  King's  Clerks  of  His  Grace's 
Signet  and  Privy  Seal,  giving  their  daily  at- 
tendance for  the  passing  and  writing  of  His 
Mijesty's  great  and  weighty  affairs,  &c., 
having  for  their  entertsinment  and  their 
clerks  no  fees  or  wages  certain  for  those 
offices  other  than  such  fees  as  cometh  and 
groweth  of  the  said  Signet  and  Privy  Seal, 
to  the  intent  that  from  henceforth  they 
should  not  by  any  manner  of  means  be  de- 
feated of  any  part  or  portion  of  the  same 
their  fees.  Be  it  therefore  ordained,"  &c. 
The  Act  then  proceeds  to  ordain  that  all 
grants  of  the  King  to  be  passed  under  any 
of  the  Great  Seals  of  England,  Irelsnd,  &c., 
shall  be  first  brought  '*  to  the  King's  Prin- 
dpal  Secretary,  or  to  one  of  the  Clerks  of 
His  Grace's  Signet,  to  be  at  the  said  office 
of  the  Signet  passed  accordingly.*'  And 
that  «'one  of  the  Clerks  of  the  said  Sig- 
net" shall  issue  his  warrant,  subscribed  with 
his  hand  and  sealed  with  the  King's  Signeti 
to  the  Lord  Keeper  of  the  Privy  Seal,  who 
is  thereupon  to  issue  his  warrant  in  like 
manner  to  the  Lord  Chancellor,  &c 

The  Signet  Office  is  a  branch  of  the  Se- 
cretariat, and  equally  pertains  to  all  tha 
departments  of  the  Secretaries  of  State, 
though  the  chief  business  is  transacted 
through  the  Home  Office. 

From  a  very  early  period  the  Secretary  of 
State  was  Keeper  of  the  King's  Signet,  and 
had  under  his  direction  four  Clerks  of  the 
Signet  These  clerks  were  appointed  by 
patent  for  life,  and  were  allowed  to  perform 
their  duties  by  deputy. 


The  act  of  57  Geo.  III.,  e.  63,  dhnected 
that  all  officers  appointed  after  the  pasdiig 
of  that  act  should  perform  their  duties  in 
person,  and  at  fixed  salaries ;  and  that  the 
fees  belonging  to  officers  so  appointed  should 
be  carried  to  the  account  of  the  Consolidated 
Fund. 

By  the  act  of  2  Wm.  IV.,  c.  49,  the 
Lords  of  the  Treasury  were  authorized  to 
abolish  any  of  the  offices  of  the  Clerks  of 
the  Signet  and  Privy  Seal,  as  vacancies 
should  arise.  Under  this  authority  two  of 
the  four  Clerks  of  the  Signet  have  been 
abolished. 

The  establishment  of  the  Signet  Office  at 
present  consists  of— 

One  Clerk  of  the  Signet,  appointed  by 
patent  for  life. 

One  Clerk,  appointed  by  patent  during 
pleasure. 

A  dq^oty  Clerk  of  the  Signet,  and 

Two  Record  Keepers  and  Receivers  of 

Mr.  Bentinck,  the  first  Clerk  of  the  Sig- 
net, was  appointed  in  the  year  1801,  from 
which  time  it  appears  that  he  has  never  at- 
tended at  the  office  or  performed  any  duties, 
the  terms  of  his  patent  permitting  him  to 
appouit  a  deputy,  by  whom  he  acts  entirely. 

Mr.  S.  C.  Grey,  the  other  Clerk  of  the 
Signet,  was  appointed  in  the  year  1847. 
He  is  obliged  to  perform  his  duties  in  per- 
son, and  is  paid  by  a  fijLcd  salary.  Hia 
duties  oonsist  in  attending  at  the  Signet 
office  to  sign  the  various  documents. 

The  deputy  Clerk  of  the  Signet,  who  acta 
for  Mr.  Bentinck,  is  Mr.. Flasket.  Hia 
duties  are  the  same  as  those  of  Bilr.  Grey, 
in  addition  to  which  he  audits  tbe  annual 
acount  of  the  Signet  Office. 

The  Clerks  of  the  Signet  give  their  attend- 
ance during  alternate  months. 

The  Record  Keepers  and  Receivers  of 
Feea  are  Mr.  E.  D.  Jones  and  Mr.  H.  W. 
Saunders.  Their  duties  are  to  prepare  the 
whole  of  the  doonments  which  pass  through 
the  office,  to  ooUeet  and  account  for  the  tent 
and,  in  fact,  to  carry  on  the  general  busfa&eaa 
of  the  office. 

In  consequence  of  the  indisposition  of 
Mr.  Jones,  these  duties  have  been  for  some 
time  past  performed  by  Mr.  Saunders  alone, 
vrith  the  occasional  assistance  of  an  extra 
derk. 

We  annex,  in  the  Appendix,  a  statement 
showing  the  amount  of  fees  and  emolaments 
received  by  the  several  officers  of  the  esta- 
blishment hi  tbe  years  1845,  1846,  and 
1847. 

We  also  snnex  an  account  of  the  surplus 
fees  paid  over  to  the  Consolidated  Fund  in 
the  same  period. 

The  Keeper  of  the  Privy  Seal  has  alwaya 
been  one  of  the  great  offioen  of  state. 
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Fhim  the  time  of  Henry  YI.  the  affixing  pare  the  hills  and  other  instraments,  and 

of  the  PriTy  Seal  appears  to  haye  been  con-  asaist  in  the  other  duties  of  the  bffice« 

aidered  aa  the  warrant  for  the  legality  and  The  annexed  account  wiU  show  the  amount 

propriety  of  grants  from  the  Crown;  and  to  of  the  expenses  of  the  Privy  Seal  Office  in 

have  constituted  the  authority  to  the  Lord  each  of  the  three  years  1845,  1846,  and 

High  Chancellor  for  affixing  the  Great  9eal  1847,  and  of  the  surplus  fees  paid  to  the 

to  snch  grants.  Consolidated  Fund  in  the  same  period. 

The  establishment  of  the  office  of  the  The  chirf  business  transacted  in  the  offices 

Priyy  Seal,  which  has  been  revised  under  of  the  Signet  and  Privy  Seal  is  that  con- 

the  authority  of  the  Acts  57  Geo.  III.,  c.  nected  with  the  passing  of  Letters  Patent, 

€3,  and  2  Will.  lY,,  c.  49,  is  composed  aa  or,  aa  they  are  commo^y  called.  Patents, 

follows,  viz. :  Letters  Patent,  that  is,  open  letters,  lUertB 

Salary.  paienie9,  are  so  called,  because  they  are  not 

Lord  Privy  Seal  •  •  ;f  2000  sealed  up,  but  exposed  to  open  view,  with 

Private  Secretary.  • 150  the  Great  Seal  pendant  at  tha  bottom,  and 

First  Patent  Clerk  (Mr.  Donne)  300  are  usually  directed  or  addressed  by  the  King 
Second  Patent  Clerk  (Mr.  Eden)  300  to  all  his  subjects  at  laige,  and  the  patent- 
Record  Keeper  and  Receiver  of  rolls,  on  which  tiiey  are  recorded,  are  open 

Fees  (Mr.  Sden) 200  forp^iblio  inspection. 

Junior  Clerk  (Mr.  Goodwin)  . .       200  There  are  two  principal  dassea  of  Lettera 

Measenger   70  Patent,  one  for  the  grant  of  appointmenta 

Housekeeper   30  to  offices  under  the  Crown,  the  other  for 

With  an  additional  aUowance  granting  to  inventors  the  sole  use  of  their 

from  Signet-office  of  « . . .         20  inventions. 

In  addition  to  his  salary  aa  Patent  Clerk  The  other  miscellaneous  descriptioni  of 

and  Record  Keeper,  &c.,  Mr.  Eden  enjoys  Letters  Patent  are, 

apaitmenta  in  the  official  house,  with  an  al^  Charters. 

knrance  of  coals  and  candles.  Denizations. 

Mr.  Goodwin  states  that  he  receives  extra  Pensions. 

pay  for  attendance  after  office-hours,  at  the  Creations  of  Honours, 

rate  of  2s.  an  hour,  which  he  estimates  as  Special  Pardons. 

aaaounting  to  about!20/.  a  year.    The  office  lAcenaes,  in  Mortmain,  and  for  Trinity 

hours  are  from  10  till  3  o'clock.  House  Lights,  &c. 

He  also  states  that  he  receives  occasional  But  as  they  go  dirough  the  same  forms  as 

gratuities  from  individuals  desirous  of  expe-  the  former  class  of  patents  they  may  be 

dithig  thdr  patents,  for  his  extra  exertions,  described  under  the  same  head, 

which  he  eonaiders  aa  amounting  to  70/.  or  The  process  of  passing  patents  of  appmnt- 

807.  a  year.  ments  to  offices  is  as  follows : — 

The  attendance  of  Mr.  Donne  and  Mr.  1.  The  first  Lord  of  the  Treasury,  one  of 
Eden,  aa  patent  derks,  is  during  alternate  her  Majesty's  prindpal  Secretaries  of  State, 
months.  As  Record  Keeper  and  Receiver  of  or  other  minister,  whose  proper  duty  it  may 
Feea,  thelatter  is  in  daily  attendance  through,  be,  takes  the  Queen^  pleasure  in  regard  to 
ovt  tiie  year.  the  appointment  of  a  particular  individual 
During  their  months  of  attendance  the  to  an  office,  and  then  directs  the  prepara- 
paftent  derks  attend  at  the  office  every  day,  tion  of  the  necessary  instrumenta  for  carry- 
but  it  does  not  appear  that  the  amount  of  ing  the  appointment  into  effect. 
business  they  are  called  upon  to  perform  2.  A  sign  manual  warrant  (t.  e.,  a  war- 
oocnpiea,  on  an  average,  more  than  an  hour  rant  signed  by  her  Majesty's  own  hand)  is 
a  day.  acoordiogly  prepared,  addressed  to  the  Attor- 
Their  duty  consists  in  examining  the  Privy  ney  or  Solidtor-general,  directmg  him  to 
Seal  bins  and  signhug  them.  prepare  a  bill  for  her  Majeaty's  signature. 

Mr.  Eden,  aa  Record  Keeper,  has  the  cus-  3.  The  bill  is  prepared  in  the  Patent  Bill 

tody  of  the  records,  and  it  is  his  duty  to  see  Office  of  the  Attorney  and  Solidtoi^general, 

that  they  are  properly  examined  and  depo*  according  to  a  prescribed  form,  and  aubmit- 

dted.  ted  by  the  Secretary  of  State  for  her  Ma- 

Aa  Reodver  of  Fees  he  pays  over  to  the  jesty's  signature.    Two  transcripts  of  this 

Coneolidated  Fund,  at  the  end  of  every  bill  are  at  the  same  time  prepared  in  the 

quarter,  the  amount  of  surplus  fees,  after  Patent  Bill  Office,  one  of  which  is  sent  to  the 

paymg  the  salaries  and  other  expenses  of  the  Signet  Office,  and  eventually  becomes  the 

establishment.  Signet  Bill;  the  other  to  the  Privy  Seal 

The  mdn  business  of  the  office  of  the  Office,  to  be  aftewarda  made  the  Privy  Sed 

Lord  Privy  Seal  appears  to  devolve  on  Mr.  bill. 

Goodwin,  the  junior  dark,  who  has  to  pre-  4.  The  bill,  when  it  has  been  dgned  by 
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the  Queen,  is  called  the  Qaeen'i  bill,  and 
handed  orer  to  the  Signet  Office,  where  the 
Signet  bill  is  prepared,  by  appending  to  the 
transcript  sent  there  from  the  Patent  Bill 
Office  a  proper  heading  and  condniion/.The 
Clerk  of  the  Signet,  or  deputy  clerk,  then 
signs  the  bill,  and  having  procured  the 
signet  to  be  affixed  to  it  at  one  of  the  Secre- 
tary of  State's  offices,  transmits  it  to  the 
Lord  Privy  Seal.  The  Queen's  bill  is  filed 
as  a  record  in  the  Signet  Office. 
,  5.  The  Privy  Seal  bill  is  prepared  in  the 
same  manner  as  the  Signet  bill,  and  the 
Privy  Seal  having  been  affixed  to  it  by  the 
Lord  Privy  Seal,  it  is  forwarded  to 

6.  The  proper  officer  of  the  Lord  Chan- 
cellor, when  the  patent  is  engrossed  on 
parchment,  and  the  Great  Seal  affixed. 

It  will  be  seen  by  a  reference  to  the  evi- 
dence of  Mr.  Goodwin,  that  in  certain  cases 
patents  pass  to  the  Great  Seal  by  what  is 
called  **  immediate  warrant.'* 

In  those  cases  the  Queen's  bill  is  signed 
by  a  Clerk  of  the  Signet  and  a  Clerk  of  the 
Privy  Seal,  without  having  the  seals  attached; 
an  order  is  endorsed  on  the  back  of  the  bill, 
and  signed  by  the  Queen,  directing  that  the 
patent  pass  by  immediate  warrant.  That 
order  is  considered  equivalent  to  a  writ  of 
Privy  Seal.  The  occasions  on  which  it  is 
used  are  not  frequent. 

If  the  instrument  be  an  appointment  to 
an  office  involving  the  payment  of  a  salary, 
two  docketa  also  are  prepared  in  the  Privy 
Seal  Office,  one  addressed  to  the  Lord  Privy 
Seal  himself,  the  other  to  the  Lord  Chan- 
cellor, and  transmitted  to  the  Treasury. 
These  dockets  state  the  nature  of  the  bill 
which  the  Lord  Privy  Seal  has  been  directed 
to  prepare  ;  and  an  acknowledgment,  signed 
by  three  of  the  Lords  Commissioners,  is 
apppended  to  them  at  the  Treasury,  stating 
that  their  Lordships  have  been  made  ac- 
quunted  with  their  contents.  The  one 
addressed  to  the  Lord  Privy  Seal  is  returned 
to  that  officer,  when  he  proceeds  with  the 
Privy  Seal  bill*  The  other  is  forwarded  to 
the  Lord  Chancellor. 

The  process  of  passing  patenta  of  inven- 
0on  will  be  described  in  a  subsequent  part 
of  this  Report*  As  that  class  of  instruments 
is  quite  different  In  its  character  and  objects 
from  the  patents  for  appointments,  and  re- 
quires to  l>e  differently  dealt  with,  it  will  be 
convenient  flrst  to  condnde  this  branch  of 
the  subject 

Patents  of  appointments  to  offices  may  be 
arranged  under  two  heads  : — 

Oinoes  held  during  pleasure,  and 

Offices  held  during  life  or  good  beha- 
viour. 

We  consider  that,  for  the  former  class  of 
Appointments,  a  sign  manual  warrant,  pre- 


pared according  to  a  prescribed  form,  would 
in  all  cases  be  amply  sufficient ;  and  that  the 
inconvenience  arising,  both  to  the  public 
and  to  individuals,  from  the  delay  and  ex- 
pense incident  to  the  present  mode  of  mak> 
ing  grants  of  office  by  patent,  might  be 
avoided  without  detriment  *to  the  public 
service. 

We  would  also  suggest  that,  in  the  event 
of  a  vacancy  occurring  amongst  the  mem- 
bers of  a  board,  it  would  be  suffident  for 
the  warrant  to  name  the  individual  by  whom 
the  vacancy  is  to  be  supplied,  without  the 
necessity  of  reconstituting  the  entire  board, 
which  is  the  practice  now  in  some  cases. 

For  the  latter  dass  of  appointments,  those 
during  life  or  good  behaviour,  we  think  it 
may  be  advisable  still  to  retdn  the  form  of 
appointment  by  patent.  But  even  in  these 
cases  it  appears  to  us  that  the  process  of 
passing  the  letters  patent  might  be  simpli' 
fied  with  great  advantage. 

No  necessity  can  exist  for  a  reference,  in 
every  case  of  a  fresh  appointment,  to  the 
Attorney  and  Solicitor- General.  When  a 
form  of  appointment  has  once  been  settled 
by  competent  legal  authorities,  so  as  to 
leave  nothing  to  the  discretion  of  the  depart* 
ment  beyond  the  insertion  of  the  proper 
names,  dates,  &c.,  in  the  blank  places,  the 
Privy  Seal  might  at  once  be  affixed  to  the 
original  document  prepared  in  the  depsift- 
ment  from  which  the  appointment  emanates. 
This  would  be  suffident  authority  to  the 
Lord  Chancellor  for  causing  the  patent  to 
be  engrossed,  and  for  affixing  the  Great  Seal 
to  it  $  it  would  likewise  render  unnecessary 
the  bill  and  transcripts  which  are  now 
prepared  in  the  Patent  Bill  Office  of  the 
Attorney  and  Solidtor-General,  and  which 
form  the  instruments  called  the  Queen's  hill, 
the  Signet  bill,  and  the  Privy  Seal  bill. 

The  dockets  now  prepared  at  the  Privy 
Seal  Office,  when  a  salary  is  mentioned  in 
the  bill,  might  also  be  dispensed  with.  The 
salary  of  every  officer  under  the  Crown  is 
regulated  by  competent  authority;  these 
dockets,  therefore,  are  a  mere  formality, 
which  there  appears  to  be  no  reason  for 
retaining. 

Ecclesiastical  appointments  differ  in  sonM 
respects  from  other  patents  of  appointment, 
inasmuch  as  the  warrant,  authorising  the 
preparation  of  the  Queen's  bill,  is  directed 
to  the  Clerk  of  the  Signet  attending,  instead 
of  to  the  Attorney  or  Solidtor-General,  and 
the  Queen's  bill  is  prepared  in  the  Signet 
Office  as  well  as  subsequently  the  Signet 

bm.» 


•  This  doss  Bot  apply  to  the  bishopric  of  Sodas 
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In  the  ewe  of  Colonial  BishopriclEs  it  hts 
been,  of  late  years,  the  practice  to  direct  the 
warrant,  authorizing  the  preparation  of  the 
Qaeen's  bill,  to  the  Qneen't  Advocate. 

We  recommend  in  these  cases,  and  also 
in  the  cases  of  charters,  and  the  other  de- 
scriptions of  letters  patent  before  enume* 
rated,  that  when  Her  Majesty's  pleasure 
has  been  taken,  the  Qneen's  bill  should  be 
prepared  at  once  in  the  office  of  the  Secre- 
tary of  State,  and  then  go  through  the  same 
process  as  ordinary  patents  of  appointment 
to  office. 

In  addition  to  the  above-mentioned  in- 
stniments,  certain  documents  connected  with 
the  appointment  of  Archbishopi  and  Bishops 
are  prepared  in  the  Signet  Office.  A  few 
warrants  appointing  almsmen  are  likewise 
made  out  there,  and  the  Queen's  letters  ad- 
dressed to  the  Lord  Lieutenant  of  Ireland 
are  entered  in  \he  Signet  Office,  and  sesled 
with  the  Signet,  and  signed  by  one  of  the 
clerks  of  the  Signet.  The  preparation  of 
these  several  instruments  appears  to  us  to  be 
a  duty  attaching  more  properly  to  the  office 
of  the  Secretary  of  State  for  the  Home  De- 
partment ;  and  we  are  of  opinion  that  the 
mtervention  of  the  Signet  Office  should,  in 
all  these  cases,  be  dispensed  with. 

The  Treasury  Minute  constituting  our 
Committee  directs  our  attention  only  to  the 
practice  of  the  Signet  and  Privy  Seal  Offices. 
But  in  considering  the  subject  of  passing 
letters  patent  through  those  offices,  it  was 
very  difficult,  if  not  impossible,  to  exclude 
altogether  from*  consideration  the  other 
stages  through  which  they  had  to  pass, 
inasmuch  as  the  several  successive  stages 
are  intimately  connected  with  each  other, 
and  form  links  in  a  continuous  chain ;  and 
in  deciding  upon  the  eipediency  of  reform- 
ing any  office,  whose  functions  are  con- 
nected with  those  of  other  offices,  it  is  neces- 
sary to  see  what  the  functions  of  those 
offices  are,  before  any  dedsion  can  be  safely 
made. 

In  the  evidence,  therefore,  annexed  to 
this  Report,  it  will  be  found  that  we  have  . 
extended  our  inquiry  into  the  general  pro- 
cess of  passing  patents  of  invention,  and 
though  we  do  not  desire  to  exceed  the  limits 
of  the  duty  with  with  which  we  are  en- 
trusted, we  think  it  right  to  offer  some  ge- 
neral observations  on  the  subject. 

(7b  be  eoMltiMMd  in  our  next.) 


SPBOUnOATIOirS  OV  SNOLISH  PATBNT8  BN- 
mOLLBD     DUUNO    THB    WSBK    BKDIKG 

26th  ov  11JX.T,  1849. 

William  BooonT,of  St.  Martin's-lane, 
Middlesex,  manulkctnrer.  .9br  ie^trofft' 
asMlt  in  meihodi  andmaekk^erffforobtem- 


in0  and  ikying  motive  power.    Patent 
dated  January  20,  1849. 

1.  Mr.  Boggett  describes  and  claims  two 
several  arrangements  for  propelling  vessels 
by  means  of  paddles,  whereby  the  paddles 
are  made  to  enter  the  water  in  an  angular 
position,  and  to  act  during  the  most  influ- 
ential part  of  each  revolution,  horizontally 
or  in  the  direct  line  of  the  vessel's  motion, 
and  whereby  also,  the  paddles  are  made  to 
act  altogether,  or  two,  three,  or  more  of 
them,  at  one  and  the  same  time,  with  the 
greatest  useful  effect  of  which  each  is 
capable.  Of  these  arrangements  we  shaU 
take  an  early  opportunity  of  giving  a  full 
description,  with  engravings. 

2.  A  method  is  also  described  and  claimed 
of  restoring  to  compressed  air,  when  em- 
ployed as  a  motive  power,  the  heat  of  which 
it  has  been  deprived  by  such  compression, 
and  thereby  increasing  its  expansive  force. 
Mr.  Boggett  applies  to  this  purpose  the  heat 
generated  by  the  slacking  of  lime  with  water, 
or  by  the  mixture  of  concentrated  sulphuric 
acid  with  water,  or  simply  that  which  is 
evolved  from  hot  water ;  the  compressed  air 
being  passed  through  a  cylinder,  inside  of, 
or  concentric  with,  one  containing  the  re- 
heating element. 

Henbt  Nexdham,  of  Vine- street,  Pic- 
cadilly, gun-maker.  JFbr  certain  improee- 
ments  in  fire-arms.  Patent  dated  January 
20,  1849. 

Mr.  Needham  claims-^ 

1.  The  combination  in  fire-arms,  of  a 
hammer  with  a  percussion  cap  charger  in 
such  manner,  that  every  time  the  hammer  is 
drawn  back  to  full  cock,  the  charger  moves 
forward,  and  puts  a  percussion  cap  upon 
the  nipple. 

2.  The  forming  of  a  channel  in  the  fore 
part  of  the  stock,  for  holding  percussion 
caps,  having  rectangular  openings  and  guide 
pins,  to  prevent  the  caps  from  entering  in 
any  other  than  the  right  direction.    And, 

3.  A  peculiar  safety  lock. 

We  shsU  give,  in  an  early  number,  a  full 
description,  with  engravings,  of  these  im^ 
provements. 

Rbbs  Rbbgb,  of  London,  chemist.  For 
tn^frovemenU  in  heating  peat f  and  obtaining 
prodnete  therefrom.  Patent  dated  January 
23.  1849. 

The  combustion  of  the  peat  is  to  be 
effected  by  means  of  a  blast  of  cold  or  of 
heated  air,  and  the  products  of  combustion 
are  to  be  made  to  pass  through  a  hydraulic 
main  and  a  series  of  condensinr  pipes. 

A  deposit  is  left  in  the  condensing  pipes 
used  in  the  above  process,  from  which  **  pa- 
raffine,"  both  in  a  solid  and  liquid  state,  is 
obtained  by  distillation.  The  solid  portion 
is  then  subjected  to  stearine  presses,  by 
which  an  additional  quantity  of  liquid  paraf- 
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fine  is  obtained.  The  solid  if  capable  of 
being  moulded  into  candles,  and  the  liquid 
ia  used  as  an  inflammable  oil  for  lamps. 

Claim*, — 1.  The  above  process  for  treat- 
ing peat,  instead  of  distillation. 

2.  The  means  of  treating  and  purifying 
paraffine. 

Edward  Slaughter,  of  the  Avonside 
Iron  Works,  Bristol,  engineer.  For  tm- 
provementa  in  marine  iteam  engine§.  Patent 
dated  January  23, 1849. 

The  following  improvements  are  embodied 
and  claimed  in  the  specification  of  this 
patent  :— 

1.  Connecting  two  or  more  cylinders  to 
the  propelling  shafts  of  marine  engines,  for 
the  purpose  of  propelling,  and  combining 
therewith  an  engine  or  engines  to  work  the 
air  pumps  and  condensing  apparatus. 

2.  Connecting  more  than  three  cylinders 
to  the  propeller  shaft.  The  patentee  pro- 
poses using  as  many  as  eight  small,  instead 
of  two  large  cylinders,  and  having  four 
cranks  upon  the  propeller  shaft, 

3.  Connecting  two  cylinders  to  one  iteam 
chest  or  slide-valve  casing. 

4.  Employing  annular  air  pumps  with 
annular  pistons,  and  sometimes  using  the 
internal  portion  of  the  annular  portion  as  an 
air  pump,  &c. 

5.  Arranging  the  air  pumps  so  that  they 
may  make  more  strokes  than  the  steam 
eylinder. 

6.  Employing,  in  conjunction  with  an 
auxiliary  steam  engine  (for  a  sailing  vessel), 
a  small  engine  to  work  the  screw  propeller, 
just  at  the  velocity  which  will  not  impede 
the  motion  of  the  vessel  when  under  sail, 
leaving  the  larger  engine  unemployed.  For 
this  purpose,  it  is  calculated  that  a  siz-horse 
engine  would  move  the  propeller  where  a 
power  of  200-hor8es  was  employed  in  pro- 
pelling the  vessel. 

Charlks  Db  Brroub,  of  Arthur-street 
West,  London,  engineer.  JFbr  improve- 
tmente  in  eteam-enginee,  in  pun^e,  and  in 
epringe,  for  railwaiif  and  other  pwrpoeee. 
Patent  dated  January  23,  1849. 

The  first  of  these  improvements  consists 
in  connecting  the  piston  of  beam  engines  to 
the  beam  without  the  intervention  of  a 
parallel  motion.  This  is  effected  by  dhrectly 
attaching  the  beam  to  the  piston  by  means 
of  a  knuckle  joint,  the  connecting-rod  work- 
ing inside  of  a  hollow  piston-rod. 

A  second  improvement  relates  to  pumps. 
Hie  pump  bucket  instead  of  being  made 
tight  in  the  bwrel  by  means  of  packing,  is 
connected  to  the  barrel  by  a  water-tight 
sack  of  India-rubber  cloth,  which  prevents 
the  escape  of  water  between  the  bucket  and 
the  barrel.  The  valves  are  composed  of  a  piece 
of  leather  or  caoutchouc,  which  rests  upon 
the  upper  rarfroe  of  the  bucket,  on  the  top 


of  which  there  is  superimposed  a  plate  of 
metal,  to  which  a  definite  range  of  lift  is 
given  by  a  stop-pin,  which  it  moves  up  and 
down. 

A  third  improvement  consists  in  the  ap« 
plication  of  the  sack  packing  described  In 
reference  to  the  pump,  to  the  construction 
of  a  compressed-air  buffer  spring  to  pre- 
vent the  escape  of  the  compressed  air  be- 
tween the  cylinder  and  piston  ;  and  in  the 
construction  of  a  buffer  spring  formed  by 
riveting  two  sets  of  springs  upon  the  oppo- 
site sides  of  a  plate  inserted  into  the  bnlfer 
case. 

Claimi. — 1.  The  knuckle-joint  connection 
for  beam  engines. 

2.  The  arrangement  described  for  the  con- 
struction of  pumps  and  buffer  springs. 

Albx  ANDRR  WiLKiNS,  brcwcr,  and  Wii- 
LiAic  Stacy,  engineer,  both  of  Bradford, 
Wilts.  For  a  certain  improvement  or  im-^ 
provements  applicable  to  heatimg  and  boiU  » 
ing  of  liquids  of  any  kind  or  deeer^tUm* 
Patent  dated  January  30,  1849. 

A  series  of  pipes  or  a  coil  of  pipes  is  to 
surround  the  boiler  to  be  heated,  and  to 
descend  into  the  furnace  flue.  A  set  of  coni* 
eal  projections  are  to  be  also  formed  on  the 
boiler,  and  to  dip  into  the  flue.  Any  or  all 
of  these  additions  may  be  made  to  bdler  or 
coppers,  whether  the  same  are  heated  di- 
recUy  by  exposure  to  the  fire  surface,  or 
placed  in  the  flues  of  a  fire  which  has  been 
employed  for  another  purpose. 

CUdme.  —  The  above  arrangements  for 
heating  fluids. 

John  Talbot  Ttlxr,  of  the  finn  of 
Messrs.  Ashmead  and  Tyler,  of  Mount- 
street,  hatter.  For  certain  improvemmUe 
in  hats,  cape,  and  hat-easee.  Patent  dated 
January  25, 1849. 

1.  Hate. — Mr.  Tyler  makes  the  crown  of 
his  hats  of  a  more  curvilineal,  and  therefore 
more  convenient  and  better-wearing  shape 
than  usual,  and  of  such  an  articulate  or 
jointed  structure,  both  in  the  crown  and 
brim,  that  they  can  be  readily  folded  flat  or 
re-expanded  into  their  original  shape,  as 
required ;  but  always  in  the  same  fixed  lines 
only.  The  shape  which  he  gives  to  the 
crown  is  that  of  a  helmet,  the  obvious 
advantages  of  which  are,  that  it  Is  free  in 
front  and  at  back  from  the*  angular  edges 
common  to  all  cylindrical  and  conical  hat- 
crowns  with  flat  tops,  and  therefore  lesa 
liable  to  injnrioua  collisions  and.  unequal 
wear.  To  construct  the  hat,  so  that  it  ahall 
fold  up  in  those  lines  only  which  are  the 
most  proper  for  the  purpose,  and  alwaya  in 
the  same  fixed  lines,  he  proceeds  as  foUows 
(in  technical  language,  this  is  called  "  form- 
ing the  crose"}:— If  the  fabric  is  felt  or 
beaver,  he  either  stops  or  leaves  out  the 
stiffening  composition  (usually  a  lobition  of 
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ahell-lac)  from  tke  parts  where  the  folds  or 
'*  croseft''  should  be ;  or  he  afterwards  dis- 
diarges  the  stiffening  composition  from  these 
parts ;  in  both  of  which  cases  the  anstiffened 
parts  serve  as  so  many  joints  or  arciculatioas. 
In  the  latter  case,  a  hot  solution  of  salts  of 
tartar,  borax,  or  some  other  chemical  equiv- 
alent to  applied  to  the  joint  parts,  which 
dtochaifea  the  shell-lac,  and  leaves  these 
parts  soft  and  yielding.  The  body  is  then 
ready  to  be  roughed,  that  is,  the  napping 
put  on,  and  then  blocked  in  the  form  re- 
quired, and  afterwards  dyed  and  finished. 
To  form  the  jotnu  or  crosses  in  plated  or^ 
rilk  hats,  the  patentee  oats  the  body  qoite 
tibzongh  in  the  lines  of  the  intended  folds, 
and  then  connects  the  edges  by  laying  over 
and  cementing  to  them  a  thin  strip  of  India- 
rubber,  cotton,  or  other  like  suitable  mate- 
rial, taking  care  to  apply  the  strip  so  as  to 
leave  the  edges  a  small  distance  apart,  in 
order  that  they  may  not,  on  the  folding  of 
the  bat,  rub  against  or  cut  through  the  strip. 

2.  Cap: — The  improvements  specified, 
relate  to  felt  cap*  only,  and  consist  in  form- 
ing them  on  the  same  block  as  the  hats, 
and  of  one  single  piece,  articulated  or 
jointed  so  as  to  suit  any  desired  form,  and 
to  fold  up  flat  when  required.  The  cap 
may  be  4>f  the  same  helmet  form  as  the  hats, 
or  of  aoy  other  desired  form.  The  articulat- 
ing or  jointing  is  effected  by  leaving  out  or 
diacharging  the  stiffening  composition  from 
all  those  parts  where  the  folds  should  be,  in 
the  same  way  as  in  the  case  of  the  hats. 

3.  Hat  Cmm.— The  improvements  in 
hat  eases  relate  to  travelling  hat  cases  only 
of  a  square  or  oblong  form,  and  consist  in 
adapting  them  to  a  greater  variety  of  uses 
than  heretofore.  As  these  hat  oases  are 
now  commonly  constructed,  a  place  is  pro- 
vided for  tlie  hat  only,  and  a  considerable 
space  between  tlie  crown  of  the  hat  and 
under  the  brim  is  left  vacant.  Now  Mr. 
Tyler's  improvements  consist  in  turning  the 
said  vacant  space  to  useful  account,  as  a 
repository  for  articles  required  in  travelling, 
and  in  forming  also  similar  repositories  in 
the  sides,  bottom,  and  top  of  the  case, 
without  materially  increasing  its   general 


Gto'iRf.— I  declare  that  the  improvements 
which  I  claim  as  constituting  my  said  in- 
vention are  as  follows : 

1.  I  daim  the  making  of  hats  of  the  hel- 
met form,  whether  folding  or  not. 

2.  I  claim  the  making  of  every  descrip- 
tion of  hats  with  folding  joints  or  articula- 
tions, as  before  described. 

3.  I  claim  the  making  of  caps  in  one 
piece,  with  joints  or  articulations  similar  to 
the  hats,  as  before  described. 

And  4.  I  daim  the  hat  case  in  the  new 
arrangement  and  oombination  of  parts  of 


which   the  same    consists,  as  before  de- 
scribed. 

William  Ubm&y  Baklow,  of  Derby, 
C.  £.  For  improvements  in  the  conttruc^ 
Hon  of  permanent  ways  for  raUwaj/s,  Pa- 
tent aated  January  23,  1849. 

The  first  of  these  imprc^ements  consists 
in  making  the  rails  with  a  base  of  such 
breadth  that  they  shall  require  no  other 
basement  than  the  ballasting.  The  cross 
section  of  one  of  these  rails  is  somewhat  of 
the  form  of  an  obtuse  triangle  wanting  the 
base ;  the  broad  apex  hi  which  it  terminates 
at  top  forming  the  point  of  support  to  the 
wheels  of  the  carriages. 

A  second  improvement  consists  in  adding 
a  thin  bar  or  plate  of  iron  to  the  side  of 
railway  bars  or  rails,  so  that  it  may  overlap 
the  junctions  of  the  rails,  and  be  held  in  its 
place  by  the  chairs.  This  arrangement  is  to 
make  good  the  points  of  junction  of  the  rails. 

HsNaY  B.  Bahlow,  of  Manchester, 
C.£.  For  in^rovements  in  the  manufacture 
qf  cut  piled  fabrics,  and  m  machinery  or 
apparatus  applicable  thereto.  (Being  a 
communication.)     January  29th,  X849. 

The  principal  objects  embraced  by  this 
patent  are,  the  use  of  an  additional  warp  and 
weft  threads  in  weaving  chenille,  the  press- 
ing and  catting  of  the  same,  and  the  employ- 
ment of  wires  in  cut  pile  labrics  where  ibe 
weft  is  cut.  The  details  are  illustrated  by 
a  great  number  of  drawings,  and  could  not 
be  made  intelligible  without  thein. 

Thomas  Hobinsok,  of  Leeds,  flax-dres- 
ser.  For  improvemetUs  in  machinery  for 
breaking f  scraichifiy,  cutting,  hackling, 
dressing,  combing,  carding,  drawing,  rov- 
ing, and  spinning  flax,  hemp,  tow,  wool, 
silk,  and  other  Jibrous  substances,  and  in ' 
uniting  fibrous  substances.  Patent  dated 
January  23,  1849. 

The  patentee  has  disclaimed  the  words — 
«  and  in  uniting  fibrous  substances."  His 
claims  in  respect  of  the  other  matters  in- 
cluded in  his  title,  turn  on  the  employment 
of  aprons  for  feeding  in  the  materials  to  the 
breaking  rollers,  instead  of  doing  so  by 
hand— uf  continuous  sheets  of  hackles — ana 
a  combination  of  two  continuous  sheets  of 
heckles,  inclined  in  reverse  directions. 

Richard  Johnson,  of  Blackburn,  Lan- 
cashire, gentleman.  For  certain  improve- 
ments tft  the  manufacture  qf  malted  grain, 
emd  in  vinovs  fermentation ;  also  improve- 
ments in  brewing,  and  in  the  machinery  or 
apparatus  connected  with  the  above  or  simi- 
lar processes.    January  23,  1849. 

Claims. — 1.  An  improved  description  of 
machinery  for  preparing  and  drying  malt 

2.  improved  machinery  for  separating 
the  seed  and  stalk  of  the  hops  from  the 
leaves. 

3.  Improved  machinery  for  mashing  the 
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malt,  SO  as  to  prevent  its  setting  in  ^e 
mash  tun,  and  for  tilting  up  the  mash 
lan. 

4.  Cooling  the  wort  by  means  of  a  con- 
fined current  of  air  passing  over  the  surface 
of  the  liquid.       « 

5.  Causing  the  yeast  or  other  fermenting 
matter  to  be  forced  to  the  bottom  of  the 
wort  to  cause  speedy  fermentation. 

Charles  Hbnbt  Paus,  of  Paris, 
France.  For  improvemenU  in  preventing 
the  oxidation  qf  iron*  (Being  a  communi- 
cation.)   January  23, 1849. 

The  articles  to  be    protected  are   first 


cleaned  by  being  dipped  in  dilute  add, 
then  coated  with  gum,  and  dusted  over  with, 
a  powdered  compound  consisting  of  120 
parts  glass,  20i  parts  of  carbonate  of  soda, 
12  of  boracic  acid ;  next  subjected  to  heat 
of  112^  to  dry  the  gum;  and  when  dried 
introduced  into  a  furnace,  and  brought  to  a 
heat  sufficient  to  melt  the  glass  upon  their 
surface. 

Ciaims.-^l,  The  general  arrangementa 
described  for  coating  articles  of  iron. 

2.  The  application  <tf  carbonate  of  aoda 
for  that  purpose. 


WBBKI.T   LIST  OF  DBSIONS   FOE  ABTICLBS  OF   UTXUTT  RBOIBTBBBD. 
Date  of    No.  ia 
Reglstra-  the  Re- 

tioQ.     gUter.        Proprietors'  NamM.  Addrestei.  Subjeets  of  Dofiga. 

July  19     1967     Clayton,  Shuttloworth, 

and  Com. Stamp  Snd  Works,  Lincoln......  Portable  oonHonill. 

„      1968     WilUam  Handley Chandot-etroet,  Strand ...........  Soil-pan  valve. 

20      1969      WilUam  Stedmon  Gil- 

lett Wobiun-plaoe,  Ru886ll-«qaare...  Diaphragm  to  be  used  with  a 

microBcope. 

23      1970      Attguste  Motte  9,    Southwark  -  square,   South- 

vrark Portmantean. 

„      1971      Richard  Bell Basing-lane Fusee-entting  die. 

2fi      1972     Macy  Jane  Rumney  ...  Church-terrace,  Walworth  .......  Brooch    protector     and    pin 

cap. 


WKBKLT  LIST  OF  NEW  KNOLISH   PATENTS. 


Alexander  Ferrier  Rose,  of  Greenvale-plaee, 
Olasffow,  gentleman,  for  a  certain  improvement  or 
certain  improvements  in  the  process  or  operation  of 
printing,  and  in  the  machinery  or  apparatus  em- 
I'loyed  therein.    July  24 ;  six  months. 

John  Holt,  of  Todmorden,  Lancaster,  manager 
cf  the  Waterside  Works,  for  improvements  in  ma- 
chinery or  apparatus  for  preparing  cotton  and  other 


fibrous  substances,  parts  of  which  improvementa 
are  applicable  to  machinery  oaed  in  weighing. 
July  24;  six  months. 

Joseph  Woods,  of  Barge-yard  Chambers,  Buck- 
lersbury,  for  improvements  in  bleaching  certain 
organic  substances,  and  in  the  manufacture  of  cer- 
tain products  thereflrom.  (Being  a  oommontcatioo. ) 
July  24 ;  six  months. 


LIST   OF   SCOTCH   FATSNTS   FBOM   THB   22nD 

Walter  Neilson,  of  Hyde  Park-street,  Glasgow, 
North  Britain,  engineer,  for  an  improvement  or 
improvements  in  the  application  of  steam  for  rais- 
ing, lowering,  moving,  or  transporting  heavy 
bodies.    Sealed  June  25 ;  six  months. 

David  Smith,  of  New  York  in  the  United  States 
of  America,  lead  manufacturer,  and  a  citizen  of  the 
said  United  States,  for  certain  new  and  useful  im- 
provements in  the  means  of  manufacturing  certain 
articles  in  lead.    June  25;  six  months. 

Edmund  Grundy,  of  Bury,  Lancaster,  woollen 
manufacturer, and  Jacob  Farrow,  of  the  same  place, 
manager,  for  certain  improvements  in  machinery 
or  apparatus  for  preparing  wool  for  spinning,  and 
also  improvements  in  machinery  or  apparatus  for 
spinning  wool  and  other  fibrous  substances.  June 
25;  six  months. 

Robert  William  Laurie,  of  Carlton-place,  Glas- 
gow, North  Britain,  merchant,  for  improvements 
in  means  or  apparatus  to  be  employed  for  tbe  pre- 
servation of  life  and  property,  iiuch  improvements, 
or  part  thereof,  beiuK  applicable  to  various  articles 
of  furniture,  dress,  and  travelling  apparatus.  June 
25 :  six  months. 

Edward  Hawkins  Payne,  of  Groat  Queen-street, 
Middlesex,  coach  lace  manufacturer,  and  Henry 
William  Currie,  engineer,  for  improvements  in  the 
manufacture  of  coach  lace,  and  other  similar 
looped  or  cut  pile  fabrics.    July  9 ;  six  months. 

Kobert  Urwin,  of  Aahford,  Kent,  engineer,  for 
certain  improvements  in  steam  engines,  which  nuiy 
ia  whole  or  in  part  be  applicable  to  pumps,  and 
other  machines  not  worked  by  steam  power.  July 
9 ;  six  months. 


OF  JUNE   TO  THE   22nD   OF   JTULT,    1849. 

William  Wilson,  Jun.,  residing  at  Campbal]field# 
Glasgow,  Lanark,  hcotland,  for  inmroTamenU  la 
cutting  plastic  tubes  or  tiles.  July  10;  four 
months.  * 

James  Godfrey  Wilson,  of  MQIman-row,  Chelsea, 
Middlesex,  engineer,  for  certain  improvements  In 
obtaining  periect  combustiou,  and  in  apparatus 
relating  thereto,  the  same  being  applicable  gene- 
rally  to  furnaces  and  fire-places,  as  also  to  other 
purposes  where  inflammable  matter  or  material  la 
made  use  of.    July  1 1 ;  four  months. 

WilUam  Crofton  If  oat,  of  Upper  Berkeley-street, 
Middlesex,  sorgeon,  for  improvements  in  engines 
to  be  worked  by  steam,  air,  or  gas.  July  16 ;  six 
months. 

William  Kenworthy.  of  Blackburn,  Lancaster, 
cotton  spinner,  for  certain  improvements  in  power 
looms.    July  16 ;  four  months. 

George  Benjamin  Tborneycroft,  of  Wolverbtamp- 
ton,  Stafford,  Ironmaster,  for  improvements  in  ma- 
nufaeturing  railway  tyres,  axles,  and  other  iron, 
where  great  strength  and  durability  is  required. 
July  16;  six  mouths. 

Edward  I  ves  Fuller,  of  Margaret-street,  Cavendish  • 
square,  Middlesex,  carriage  builder,  and  George 
Tabernacle,  of  .Mount-row,  Westminster-road,  Sur- 
rey coach  ironfounder,  for  certain  improvements  in 
metallic  springs  for  carriages.  July  17;  six  months, 

Peter  Augustine  Godefroy,  of  Wilson-street,  Fiii*> 
bury-square,  chemical  colour  manufocturer,  for 
certain  improvements  in  dressing  and  flpijMng 
woven  fabnos.    July  IS;  four  monitis. 


ADVERTI8S1ISMT8. 


John  Gr^tham,  of  Liveipoolr  engineer,  for  im- 
proreraents  in  sheathing  ships  and  vessds.  July 
18 ;  six  months. 

Joseph  Becles,  of  MoorgateFold  Mill,  near  Black- 
burn, Lancaster,  cotton  spinner  and  manufacturer, 
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and  James  Bradshaw,  and  William  Bradahaw,  of 
Blackbum,  in  the  same  place,  watch-makers,  for 
certain  improvements  in,  and  applicable  to  looms 
for  weaving  various  descriptions  of  plain  and  orna- 
mental textile  fabrics.    July  19;  four  months. 


aiihertisfements!* 


Central  Patent  Agency  Office,  BnuiseLi. 

TT  has  long  been  the  opinion  of  many  Scientific  Men,  Inventors  and  Manufacturers,  that  it  would 
-■■  be  of  the  greatest  utility  to  establish  in  some  central  part  of  Europe,  a  Consulting  Agency  Office,  di- 
rected by  an  experienced  Engineer,  who  might  assist  Inventors  by  his  experience  and  advice,  to  pro- 
cure Patents  (Brevets)  and  prepare  the  requisite  papers,  and  to  promote  generally  the  interests  of  his 
clients. 

Influenced  by  this  prevailing  fecUng  on  the  subject,  M.  Job  Dixoh,  consulting  Engineer,  K^nlght  of 
the  Netherlands  Lion,  8k.,  has,  at  the  solicitation  of  numerous  scientiflc  friends  in  EngUnd  aad  the 
Continent,  opened  a  Patent  Agency  Office  at  Brussels. 

Rue  d' Artifice,  84,  bis,  Bonievard  de  Waterloo, 

Where  orders  will  be  received  for  the  Procuration  of  Patents  of  Invention  for  the  various  SUtes  of 
Europe,  and  the  United  States  of  America;  and  where  Mr.  Dixon  may  be  personaUy  advised  with  on 
aU  matter*  relating  to  the  Securing  of  Patents  for  Inventions  or  to  the  working  of  the  same. 

Persons  i^vooring  Mr.  Dulok  with  their  commands,  may  rely  on  the  most  judicious  care,  confidence, 
and  dispatch.  * 

N  J3.  All  letten  or  paekages  to  be  addretied  post-paid. 


W^arf  Roadf  City  Road,  Londotu 

TT  cannot  now  t>e  doubted  even  by  the  most  sceptical,  but  that  GUTTA  PERCH  A  must  henceforward 
-■-  be  regarded  as  one  of  the  blessings  of  a  gracious  Providence,  inasmuch  as  it  affords  a  sure  and  certain 
protection  from  cold  and  damp  feet,  and  thus  tends  to  protect  the  fbody  from  disease  and  premature  death. 
OutU  Percha  Soles  keep  the  feet  WARM  IN  COLD,  AND  DRY  IN  WET  WEATilER.  They  are 
much  more  durable  than  leather  and  also  cheaper.  These  soles  may  be  steeped  for  montbs  tooxther  in 
cold  water,  and  when  taken  out  will  be  found  as  firm  and  dry  as  when  first  put  in. 

Outta  Percha  Tabini;^ 

Beiug  so  extraordinary  a  conductor  of  sound,  is  used  as  speaking  tubes  in  mines,  manuflMtorles,  hotels, 
warehouses,  &c.  This  tubing  may  also  be  applied  in  Churches  and  Chapels,  for  the  purpose  of  enabling 
deaf  persons  to  listen  to  the  sermon,  &o.  For  conveying  messages  from  one  room  to  another,  or  from  the 
mast-head  to  the  deck  of  a  vessel,  it  i»  invaluable.  For  greater  distances  the  newly-invented  Electric- 
Telegraph  Wire  covered  with  Gutta  Percha  is  strongly  recommended. 

MiU  Bands. 

The  increasing  demand  for  the  Gutta  Percha  strapping  for  driving  bands,  lathe-straps,  &c.,  frilly  justifies 
the  strong  recommendations  they  have  everywhere  received. 

Grntta  Percha  Pomp  Buckets,  Clacks,  &c. 

Few  applications  of  Gntta  Percha  appear  likely  to  be  of  such  extensive  use  to  manufacturers,  engineers, 
Ire,  as  the  substitution  of  it  for  leather  in  pump  buckets,  valves,  &c.  These  buckets  can  be  had  of  any 
size  or  thickness  WITHOUT  seam  or  joint,  and  as  cold  water  will  never  soften  them,  they  seldom  need 
any  repair. 

Gutta  Percha  Picture  Frames. 

The  GutU  Percha  Company  having  supplied  HER  MAJESTY  THE  QUEEN  with  several  elaborate 
Gntu  Percha  Picture  Frames  for  Buckingham  Palace,  which  have  been  highly  approved  by  the  Royal 
Family,  fully  anticipate  a  great  demand  for  frames  from  the  nobility  throughout  the  country.  In  order 
that  the  picture-frame  makers  may  not  be  injured,  the  Company  \rill  supply  the  trade  with  the  mouldings, 
corner  and  centre  pieces,  Sec,  and  allow  them  to  make  up  the  Irames.  Pattern  books  for  the  trade  arc  now 
ready. 

Gutta  Percha  soles,  solution,  inkstands,  card-trays,  medallions,  pibture-frames,  brackets,  mouldings, 
window- blind  cord,  soap-dishes,  tap- ferrules,  cornices,  vases,  fire-buckets,  bowls,  pen-trays,  stethoscopes, 
thin  lining,  thread,  flower-pots,  ear-trumpets,  &c.,  &c.,  manufactured  at  the  Company's  Works,  Whar^ 
road,  City-road,  Lonaon;  and  sold  by  their  Wholesale  dealers  in  town  or  country* 
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NOTICXS  TO  COHBBSPOSDEKTS. 
Law  OB  Patehtb.— Thb  Rbport  o»  the  Rotai 

COMXXSSIOM   OK    THB  SXONBT  ABD    PbIVT   S^ 

Obpxcbb,  has  been  published  too  late  in  the  week  to 
allow  us  to  do  more  than  print  a  portion  of  ttim 
our  present  Number.  In  our  next  we  skaU  ghe 
the  remainder  of  it;  and  in  succeeding  Numbers, 
the  principal  portions  of  the  evidence. 

Several  communications  of  importance  are  una- 
voidablg  deferred. 

The  Supplement  to  our  last  Volume,  containing 
TiUes,  Indexes,  ^c,  wiU  be  published  on  the  Isi  of 
August* 


The  POLICIES  arc  INDEFEASIBLE  and  IN- 
DISPUTABLE, which  renders  them  certain  as 
Family  provtsions,  and  negoUq/ble  instruments  of 
security  for  pecuniary  transactions. 

To  remove  all  doubt  upon  this  important  sub- 
ject, at  present,  and  for  aU  ftiture  time,  the  follow- 
ing clause  has  been  inserted  in  the  Deed  of  Incor- 
poration of  the  Company ;  Clause  84. 

**  That  every  Policy  issued  by  the  Company  shall 
be  Indefeasible  and  indisputable,  and  tbat  the  fact 
of  issuing  the  same  shall  be  oonclusive  evidence  of 
the  validity  of  the  Policy,  and  it  shall  not  be  lawAiJ 
for  the  Company  to  delay  payment  of  the  money 
assured  thereby  on  the  ground  of  any  error,  mistake 
or  omission,  however  important,  made  by  or  on  the 
part  of  the  person  or  persons  efbcting  such  Ab- 
surance,  and  that  on  tlie  contrary,  the  amount  so 
assured  shall  be  paid  at  the  time  stipulated  by  the 
Policy,  as  if  so  much  error,  mistalce  or  omission 
had  been  made  or  discovered." 

The  whole  Profite  belonging  to  the  Assured. 

ALEXANDER  ROBERTSON,  Manager. 


To  Engineers  and  Boiler 
Makers. 

mHE  BIRMINGHAM  PATENT  IRON  TUBE 
^  COMPANY  Manuftusture  Patent  Lap  Welded 
Tubes,  under  Mr.  Richard  Prosser's  Patent,  for 
Marine,  Locomotive  and  all  Tubular  Boilers.  Also 
Tubes  for  Gas,  Steam,  and  other  purposes.  All 
■OTts  of  Iron  Gas  Fittings.  Works,  Smethwick, 
near  Birmlnghami  London  WarehousOi  68,  Upper 
Thames- street. 
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ir's  wumrwtR  nmLOYViONTS  in  thb  HAxrxrwAcrxmM  or  olass. 
(Pytot  dated  January  81, 184S.    SpedaeadoB  enrolled  July  SI,  1848.) 


Thb  manufiwture  of  glass  makes 
slower  progress  in  this  country,  tban  was 
anticipated  from  the  repeal  of  the  duties, 
by  which  it  was  so  long  fettered  and  ob- 
structed. We  ought  to  be  able  to  make 
anything  in  ^lass  which  is  made  in  metal; 
so  strong,  mdeed,  is  this  impressioD 
among  the  glass-makeiB  themselyes  that 
they  are  in  the  habit  of  calling  glass 
itself  a  mstali  but  we  are  still  very  hr 
from  hayi^  arrived  at  such  a  consum- 
mation. Aere  are  a  great  many  articles 
still  made  in  silver,  brass,  uron,  &c., 
as  well  as  other  substances,  for  which 
glass  would  be  much  preferable.  We 
might  fill  columns  with  instances  of  this, 
but  we  refrain  from  doing  so,  lest  we 
should  forestall  the  labours  of  anv  in- 
ventor whose  iu^enuity  may  be  applying 
itself  in  this  direction.  Another  cir- 
cumstance worthy  of  note  is,  that  such 
improvements  as  have  been  made  since 
the  repeal  of  the  duties,  have  emanated 
chiefly  from  amateurs  or  persons  not 
practically  engaged  in  the  manufacture 
of  glass.  The  workers  in  glass  them- 
selves have  done  but  little.  Amoos  these 
amateurs  none  has  so  distinguisheid  him- 
self as  Mr.  Bessemer,  of  whose  previous 
successful  labours  in  this  department  of 
art,  the  reader  will  find  some  account  in 
our  xxxvii.  vol.,  p.  98.  Mr.  Bessemer's 
present  patent  has  reference  chiefly  to 
plate  glass,  and  is  prefaced  by  an  ex- 
position of  defects  in  the  existing  sys- 
tem of  manufacture,  which  is  quite  start- 
ling for  the  amount  of  vulgar  error  and 
Ignorant  practice  which  it  displays. 

Whereas  the  ordinary  casting  table  con- 
sists generally  of  a  lai^ge  plate  of  cast  iron, 
from  12  to  15  feet  in  length,  5  to  7  feet  in 
width,  and  from  4  to  6  faicbeB  in  tluekness, 
more  or  less,  which  is  placed  either  on  a 
bed  of  masonry  or  on  a  frame  with  wheels, 
and  is  planed  to  a  tme  level  on  the  upper 
or  casting  surface ;  and  whereas,  in  order  to 
cast  plates  of  glass  perfectly  flat  and  of  one 
uniform  thickness,  it  is  necessary  that  the 
table  shoald  maintain  throughout  the  ope- 
ration of  fuceesaiTe  castings,  the  same  true 
plane  as  at  first ;  but  thi>  is  prevented  by 
the  unequal  expansion  of  the  iron  ;  for  as 
■oon  as  the  liquid  glass  is  poured  upon  it, 
the  upper  surface  of  the  thick  table  absorbs 
heat  uierefrom,  and  becomes  expanded  more 
than  the  under  snrfMe,  producing  thereby  a 


slight  curvature  of  the  teble,  whioh  oarva* 
tnre  beoomas  greater  and  grsater  with  the 
addition  of  each  successive  potful  of  glass. 
Again ;  the  ordinary  casting  table  is  placed 
hi  a  horisontal  position,  and  the  plate  of 
cast  or  rolled  glass  has  to  be  removed  firom 
it  while  in  a  soft  state,  and  the  force  required 
to  slide  it  off  the  table  renders  it  necessary^ 
that  the  end  of  the  plate  should  be  folded  up, 
and  a  sort  of  peel  or  pusher  placed  within 
the  folded  portion,  by  which  means  the  soft 
plate  is  made  to  move  in  the  required  direc- 
tion, the  folded  portion  going  foremost. 
Although  this  oanses  a  waste  of  the  folded 
part,  it  is  rendered  necessary,  by  reason  of 
the  weight  of  the  plate  being  too  great  to  be 
pushed  firom  behind  edgewise  on  a  horisontal 
plane,  without  putting  it  out  of  shape.  More- 
over, in  the  ordinary  mode  of  casting  on  a 
table,  the  large  roller  which  is  passed  over 
the  glass  to  form  it  into  a  plate,  is  either 
allowed  to  fall  down  on  a  trestle  when  it 
arrives  at  the  end  of  the  table,  or  is  removed 
on  a  fhune  with  wheels ;  in  either  of  which 
cases  an  interval  is  left  between  the  end  of 
the  casting  table  and  the  mouth  of  the  an- 
nealing kUn,  equal  to  the  diameter  of  the 
roller,  which  interval  has  to  be  filled  up  by 
a  boarded  or  other  surface,  over  which  the 
soft  glass  is  pushed  into  the  oven ;  or  the 
plate  of  glass  is  put  upon  a  wooden  truck, 
and  wheeled  by  the  workmen  to  the  mouth 
of  the  annealing  kiln. 

And  whereas  also  kilns  have  for  a  long 
time  been  in  use  for  annealing  plate  or  cast 
glass,  having  the  bottom,  or  floor,  formed 
with  fire-tiles  laid  on  sand,  and  it  is  tn» 
quently  necessary  to  employ  a  workman  to 
get  into  the  kihis  to  re-«4jut  the  tiles; 
nevertheless  the  general  suifkoe  they  pre- 
sent  is  neither  flat  nor  unifbrm,  and  as  the 
soft  sheet  of  glass  takes  an  impress  of  the 
irregular  surface  on  which  it  is  laid,  it  there- 
by requires  much  more  grinding  before  it 
can  be  reduced  to  a  true  plane;  besides 
which,  it  has  to  be  made  much  thicker  than  is 
ultimately  required,  in  order  to  compensate 
for  the  loss  in  grinding.  Again ;  the  arched 
roof  or  crown  of  such  kilns  is  generally 
very  thick,  and  covered  over  with  sand  or 
other  bad  conductor  of  heat:  the  conse- 
quence of  which  is  that  they  cool  very 
slowly,  that  several  days  are  ordinarily  oc- 
cupied in  the  annealing  process,  and  thus  a 
great  many  more  kilns  are  necessary  than 
would  be  required  if  the  kilns  were  cooled 
down  more  quickly.  In  the  ordinary  kilns» 
too,  the  heat  is  derived  from  one  or  more 
furaaoes  in  immediate  connection  therewith^ 
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•ad  «  flwt  or  ilvett  laadipg  therofrom.  By 
tUa  mode  of  boating  it  ii  not  posgiblo  to 
got  an  oqnal  temperatare  at  all  parta  of  the 
kiln,  ainoo  tbote  parta  noarost  the  fiimaoee 
will  raeoiTO  nro^  more  heat  than  the  more 
diatant  onea ;  and  when  the  kiln  ii  oloaed 
cvrenta  of  air  are  aore  to  travene  the 
kiln  and  flnea,  nnleaa  all  the  iokta  and  oat- 
Ifta  are  aoade  ahaolntelj  air^tifl^t,  whieh 
ownnta  moat  hare  tbo  effect  of  earning  an 
viioq[ii«l  eooling  of  thepUteaof  glaaa  within 
tlMB.  Farther,  aa  the  flame  pUja  through 
tho  Ufai,  aoot  and  dnat,  or  ilre-aahee,  wUl 
aoouaolato  therein^and  add  to  the  ineqnaU- 
tlea  of  the  floor»  aiiaiiig  from  tho  other 
QMSM  alSMwaid. 


Mr.  BcHomer'a  improTemonts  em* 
brace  remedies  for  t&  wkole  of  tho 
defecte  tbua  pointed  out ;  and  the  nature 
of  each  will  be  gathered  from  the  claims 
which  we  give  in  full  at  die  «nd  of  this 
notice.  We  select  for  present  illostratioii 
the  first,  second,  and  eighth  heads,  and 
shall  in  a  future  Number  giTe  the  parti* 
eulars  of  two  or  three  of  the  others. 

FirftHtad. 

The  first  head  includes  a  new  descrip- 
tion of  casting  table,  the  peculiar  fea- 
tures of  which  are.  that  it  is  pkned  true 
on  both  sidesi  and  turns  on  tnumkmiy 
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**  whereby  the  sides  are  used  in  alternate 
succession,  the  one  after  the  other." 

Firwtljf,  I  coBitract  and  use  the  casting 
table  in  the  manner  represented  in  figs.  1 
and  2. 

Fig.  1  is  a  side  eleration,  and  fig.  2  an 
end  eleration  of  the  table.  The  frame  con- 
•lata  of  two  aide  pieces,  a  a,  connected  toge- 
ther by  two  end  pieces,  6,  and  is  moiinted  on 
wheels,  ce,  keyed  on  the  axle,  d,  which 


work  in  bearings,  ea,  east  upon  the  frame* 
The  wheels  are  for  the  parpose  of  allowing 
it  to  be  easily  remoTcd  from  place  to  place 
when  reqnired.  The  table  or  surface,  /f, 
on  which  the  glaaa  Is  cast  or  rolled,  may  be 
of  the  dimenaions  generally  used :  but  in- 
stead of  being  fixed  permanently  in  a  hori- 
zontal position,  it  it  supported  on  trunnion 
pins,  g  g,  which  rest  in  hollows  formed  at 
a*  in  the  aide  piecea ;  <  t ,  are  pina  secured 
f2 
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to  a  chafaiy  which  pini  pass  through  the 
side  piece,  a,  and  into  holes  made  in  the 
edge  of  the  table  to  reoeiTe  them. 

Both  fiirfaoes  of  the  table,  ff^  are  to  be 
planed  true  and  level.  Tlie  roller  and 
goidea,  aa  well  as  the  "  tangs"  or  bars  for 
determining  the  thickness  of  the  plate,  may 
be  made  and  used  in  the  ordinary  way. 
When  it  is  desired  to  cast  or  roll  the  con- 
tents of  several  pots  of  glass,  the  pins,  i  i, 
are  inserted  through  the  frame,  in  order  to 
keep  the  table  steady.  The  casting  may 
then  be  proceeded  with ;  and  as  soon  as  the 
plate  of  glass  is  removed  fh>m  the  top  snr- 
hce  of  the  table,  the  pins,  <  t,  are  to  be 
withdrawn,  and  the  table  moved  npon  its 
tnumions  until  the  under  suiface  becomes 
uppermost,  when  the  pins,  ii,  are  ag^  to 
be  inserted,  and  the  casting  of  another  plate 
of  glass  proceeded  with.  As  soon  as  the 
second  potfiil  of  melted  glass  is  poured  on  to 
the  table,  the  expansion  of  the  surface  in 
contact  with  the  glass  tends  to  neutralize 
the  warping  caused  by  the  former  operation, 
and  by  the  amount  of  expansion  being  equal- 
ised on  both  sides,  not  only  is  the  flatness 
of  the  table  preserved,  but  its  liability  to 
crack  is  greatly  diminished.  In  continuing 
the  casting  operatien,  the  two  sides  of  the 
table  are  to  be  used  in  regular  suceession. 
A  hollow  place  must  be  made  in  the  floor 
beneath  the  table,  in  order  to  allow  it  to 
turn  round.  The  dotted  lines,  j,  show  the 
position  which  the  table  will  assume  at  a 
particular  part  of  a  revolution  on  its  trun> 
nions. 

Second  Head. 
Secondly,  My  invention  consists  in  mount- 
ing such  cssting  tables  as  are  intended  to  be 
used  on  one  side  only,  in  such  bearings  and 
in  such  manner  that  the  plates  of  glass  may 
be  moved  from  them  at  once  into  the  kiln  or 
oven  without  having  to  pass  over  any  inter- 
mediate surface,  and  without  requiring  Uie 
end  of  the  plate  to  be  folded  up  as  here- 
tofore. Figure  3,  is  a  side  elevation  of 
a  table  so  constructed;  fig.  4,  an  end 
elevation,  with  part  of  the  framing,  n,  and 
some  other  pieces  left  out  for  the  sake  of 
showing  the  other  parts  more  clearly ;  and 
fig.  5  is  a  longitudinal  section  taken  through 
the  centre  of  this  apparatus.  The  framing 
of  the  table  consists  of  two  side  pieces,  m  m, 
which  are  secured  by  cross  pieces.  The 
table,  0,  which  is  in  tiiis  case  formed  of  a 
large  plate  of  iron,  planed  flat  on  its  upper 
su^ace,  is  supported  on  trunnion  pins,  p, 
which  project  from  each  side  of  it,  and  rest 
in  hollows,  m*,  formed  in  the  side  pieces. 
On  the  under  side  of  the  table  there  are  two 
levers,  rr^  which  move  in  joint  pieces,  «#, 
:  which  are  secured  by  bolts  to  the  table.   On 


the  bwer  edge  of  the  side  frames  there  arc 
projections,  g,  into  which  the  way-shaft,  I, 
works  at  both  ends.  Levers,  tt «,  are  keyed 
at  their  lower  ends  on  to  the  way-shaft,  #, 
and  the  upper  end,  which  is  forked,  is  jointed 
to  the  levers,  rr.  When  these  levers,  rr^ 
and  ««,  are  both  in  a  vertical  line,  u  repre- 
sented in  fig.  3,  they  form  a  support  for  the 
table.  In  order  to  change  the  horizontal 
position  of  the  table,  as  shown  in  fig.  3,  to 
the  inclined  porition  shown  in  fig.  5,  it  b 
necessary  to  cause  the  levers,  r  and  «,  to 
deviate  from  the  vertical  line,  and  for  tills 
purpose  another  lever,  to,  is  keyed  on  the 
centre  of  the  shaft,  i,  to  which  lever  is 
attached  by  a  joint  the  conneeting-rod,  x, 
the  other  end  of  which  is  jointed  to  the  beat 
lever,  y,  which  moves  on  a  jouit  made  in 
the  angular  piece  of  iron,  jr,  which  is  bolted 
to  the  table. 

To  give  the  table  the  incUnation  shown  in 
fig.  5,  the  handle,  y*,  is  to  be  pulled  upwards, 
audits  bent  end  acting  on  the  rod,x,  willcauso 
the  levers,  «  «  and  w,  to  move  on  their  axes, 
/,  carrying  with  them  the  lower  ends  of  the 
levers,  rr,  and  thereby  causing  the  end  of 
the  table,  o*,  to  sink  down  until  it  resti  oa 
the  ends  of  the  adjusting  screws,  A  A,  one 
of  which  passes  through  projections,  B,  cast 
on  both  the  side  pieces,  mm.  C  C  repre- 
sents a  section  of  the  portjlon  of  the  fioor  of 
an  annealing  kiln,  having  a  large  block  of 
stone  or  fire  lump,  D,  partly  projecting  out- 
wards from  the  mouth  of  the  oven.  E  is 
the  roof,  and  F  the  f^ont  wall,  which  ia 
supported  by  a  large  plate  or  girder  of  iron« 
G,  with  a  flange  at  G*,  which  extends  en- 
tirely across  the  oven,  and  rests  on  the  side 
walls.  At  the  lower  side  of  tiiis  girder,  Qtp 
thereis  anarrow  flap  or  door,  Q,  which  extends 
acroM  the  oven,  and  closes  the  wide  opening 
through  which  the  plate  of  glass  is  pushed 
into  the  oven.  The  gfrder,  G,  has  two  iron 
brackets,  H,  securely  bolted  to  it,  and  of 
such  height  above  the  table  that  the  lon|^ 
projecting  axis,  1 1,  of  the  roller,  J,  maj- 
pass  on  to  and  rest  upon  these  brackets. 
When  the  roller  is  moved  to  the  end  of  the 
Uble,  O*,  the  casting  table  is  brought  into 
its  required  place  in  front  of  the  anneelm^ 
oven  by  moving  on  flanged  wheels,  Ki^,  which 
run  on  two  lines  of  sunk  rails,  L  L.  These 
wheels  are  supported  in  iron  frames,  NN, 
which  extend  across  the  lower  rail  of  the 
framing,  and  are  bolted  to  the  side  pieces, 
m.  When  the  operation  of  casting  is  to  be 
performed,  the  table  is  wheeled  to  the  front 
of  the  oven  in  which  the  plate  is  to  be 
annealed ;  and  the  screws,  M  M,  which  pass 
through  projections,  P  P,  formed  on  the 
side  frames,  m,  are  turned  so  as  to  give  a 
firm  support  to  that  end  of  the  table.  The 
roller  used  to  form  the  plate  of  glass  is  tlnn 
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pat  on  Hie  table»  aid  made  to  rest  on  htm 
•f  iron  at  each  ride,  by  which  the  thlcknesf 
of  the  plate  of  glaaa  ia  to  be  regulated.  The 
nodea  of  preTonting  the  ipreading  of  the 
glaaa  lateraUj,  aaalao  of  ponriog  the  glaaa  and 
moTing  the  roller  orer  it,  are  aimilar  to  those 
in  erdUiarj  nae  in  tiie  eaating  of  plate  glus, 
and  need  not,  therefore,  be  here  deacribed. 
In  iig.  3  I  hare  shown  the  roller  adrancing 
towarda  the  annealing  oren,  learing  behind 
it  a  aheet  of  glass,  R,  and  in  front  of  it  a 
portion  of  the  aoft  mass,  R*.  By  the  ftir- 
Hier  adyanoe  of  the  roller,  the  soft  masa 
will  be  flattened  out,  and  aa  soon  as  the 
roller  haa  adyanoed  so  hr  that  its  axis  passes 
on  to  the  braekets,  E  H,  the  handle,  y*, 
mnst  be  lifted,  and  the  table  thus  made  to 
aaaamie  tiie  porition  shown  in  fig.  5,  where- 
npon  the  roller^  R,  will  be  left  upheld  by 
its  axis  on  the  brackets,  H  H,  as  shown  in 
lig.  5.  The  sheet  of  glass  will  then  be 
pushed  into  the  oven  {  the  force  required  to 
do  whidi  will  not  injure  the  still  soft  plate, 
becanae  the  Inclination  of  the  table  and 
oven  is  sodi  that  a  Tery  slight  push  from  the 
end  ftirtfaest  f^m  the  OTen  will  cause  it  to 
slide  fredy.  As  soon  aa  the  plate  is  within 
the  OYen«  tlie  flap,  Q,  must  be  shut  down, 
and  the, table  brou^t  again  into  the  hori- 
zontal porition  by  the  depresrion  of  the 
iMudle,  jr*.  The  table  in  rising  will  come 
in  eontaet  with  the  under  ride  of  the  sus- 
pended roUer  and  lift  it  off  the  braekets, 
H  H.  The  roller  may  then  be  moved  along 
the  table  to  the  opporite  end,  to  be  in  readi- 
neaa  for  a  repetition  of  the  easting  process. 
no  heating  of  the  oven  and  the  lereUing  of 
tiie  bottom  of  it,  may  be  effected  in  the 
Banner  at  present  practised,  and  all  that  ia 
nesdfU  to  adapt  the  oven  to  the  improved 
proeesB  of  easting,  just  described,  is  to 
make  the  floor  of  it  incline  to  the  same 
angle  as  the  table. 

Eighth  Head. 

The  eighth  of  Mr.  Besaemer's  im- 
proTementB  consists  of  an  improved  ar- 
nngement  or  disporition  of  the  kilns  or 
ovens  with  reference  to  one  another,  and 
to  the  porition  of  the  melting  fdmace. 

When  plates  or  riieets  of  glass  are  made 
rapidly  by  any  machinery,  or  when  a  large 
plate  is  divided  into  aeveral  smaller  onea 
wbUe  hot,  there  ia  some  difficulty  in  remov- 
ing them  snflidentiy  quick  to  the  annealing 
'kStt  in  which  they  are  to  be  deporited, 
more  particularly  when  such  kilns  are  at  a 
great  diatance.  I  therefore  construct  a  kQn 
or  oven  within  a  suitable  framing  of  iron, 
and  by  monnting  the  same  on  flanged  wheels, 
it  may  be  brought  on  rails  to  the  spot  where 
it  may  be  reqidred,  the  plates  be  deporited 
thenm,  and  be  agiin  moved  to  some  distant 


part  where  it  will  be  out  of  the  way  during 
the  cooling  down  of  the  plates  or  riieets  of 
glass.  F^.  5  is  a  vertical  section  of  this 
apparatus,  and  fig.  6  a  firont  elevation  of  it. 
A  is  an  angle  iron  frame,  which  incloses  the 
kiln  on  all  sides,  and  has  folding  doors,  B, 
in  firont  of  it.  The  whole  of  the  exterior 
firaming,  including  the  doors,  is  filled  with 
bridcwork,  C,  in  order  the  better  to  retain 
the  heat.  In  the  lower  part  there  are  four 
small  fire-places  or  fumacea,  D,  two  of  the 
doora  df  which  are  aeen  at  £  in  fig.  6  (the 
other  two,  which  are  not  seen,  are  at  the 
back.)  F  ia  a  hollow  space  between  the 
furnaces,  the  top  of  which  is  covered  by  a 
thick  fire-lump,  G.  The  fire  chambera  are 
alao  covered  by  a  similar  fire-lump,  having 
two  or  three  rows  of  holes,  H,  in  them,  for 
the  purpose  of  allowing  the  heat  to  ascend 
into  the  body  of  the  kiln,  J.  I,  is  an  arched 
roof,  whirii  is  also  provided  with  holes,  K, 
for  the  products  of  combuation  to  ascend 
through.  The  doors,  B,  have  knobs,  L,  by 
which  they  may  be  opened,  and  a  handle  and 
catch,  M,  to  keep  tiiem  shut.  When  this 
kiln  is  required  for  use,  a  small  fire  is  to  be 
.  lighted  in  each  of  Its  furnaces.  The  heat 
must  be  augmented  gradually,  and  when  the 
whole  of  the  interior  presents  a  doll-red 
appearance,  the  sliding  dampers,  NN,  are 
to  be  pulled  beneath  the  fire-grate  to  prevent 
all  further  access  of  air,  and  the  holes,  K,  in 
the  crown,  are  alao  to  be  stopped  with  a  plug 
of  burnt  day,  and  the  joint  further  aecured 
by  a  littie  wet  day.  The  kiln  may  then  be 
moved  upon  its  wheels  until  it  arrives  at  a 
convenient  place  to  recdve  the  glass.  The 
doors,  B,  are  then  to  be  opened,  and  the 
plates  quiokly  set  up  on  edge,  leaning  against 
the  back  of  the  kiln.  This  mode  of  setting 
up  the  plates  on  edge  is  called  piling,  and  is 
so  wdl  understood  as  to  require  no  further 
exphmation  here.  The  doors  are  to  be  dosed 
aa  quickly  as  posrible,  and  the  joints  made 
tight  with  clay,  when  the  whole  may  be  re- 
moved in  order  to  make  room  for  a  similar 
operation  with  another  lime  kiln. 

In  works  already  constructed  for  the  cast- 
ing of  plate  glass,  the  kilns  for  annealmg  it 
are  placed  at  diiflerent  distances  from  the 
furnace  in  which  the  glass  is  rendered  fit  for 
casting.  The  more  ^stant  are  firom  150  to 
250  feet  off,  rendering  it  necessary  dther  to 
transport  the  pot  of  fiuid  glass  a  conrider- 
able  distance  from  the  furnace  to  the  casting 
table ;  or  if  the  casting  table  be  near  the 
fdmace,  then  the  soft  sheet  of  glass  has  to 
be  removed  to  the  annealing  kiln,  after  cast- 
ing, on  a  wooden  truck.  &th  these  modes 
add  much  to  the  labour  of  eaating,  and 
where  the  pot  has  to  be  carried  a  oonrider- 
able  distance,  the  time  occupied  in  removing 
it  greatiy  adds  to  its  liability  to  crack  from 
change  of  temperature.    To  avoid  the  many 
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wUch  ATB  alraidy  to  foma  extent  i 

lesi  known  and  in  nae,  I  daiin  the  i 

only  in  M  ftor  as  r^garda  my  ImproTenieDti 
thmin,  whieli  are  aa  foUowa  t— 

FirtL  I  claim  tlie  employment  in  the 
mannfactnre  of  glam  of  oaating  taUeaf 
planed  true  on  both  sidea,  and  turning  on 
tranniooa,  whereby  tiie  two  aidet  may  be 
nied  in  alternate  mooeanon,  the  one  after 
the  other,  to  caat  the  platea  of  glaai  npon, 
aa  before  doacribed. 

S§cond.  I  claim  the  mounting  of  castinf 
tablea  intended  to  be  naed  on  one  tide  only, 
on  inch  bearinga,  and  in  inch  manner,  that 
they  may  be  raised  firom  a  horisontal  poai^ 
tion  to  any  angle  of  inclination  that  will 
most  facilitate  the  remoTal  from  them  of  the 
plate  of  glase  when  east,  as  before  deaeribed. 
t  daim  ^BO  the  mounting  of  the  rollers  naed 
in  ooonection  with  such  oaating  teblea,  in 
aueh  manner  that  when  the  plate  of  glees  ia 
about  to  be  removed  form  the  casting  teble 
into  the  annealing  oven,  the  roller  peseee 
from  off  the  glass  on  to  supportfatg  braeketo 
fixed  in  front  of  the  annealing  oTen,  or  at 
Uie  sides  of  the  latter,  and  is  there  sup- 
ported till  ite  senricee  are  agahi  requiredt 
es  before  deseribed. 

TMrd,  I  daim  the  oonstmeting  of  toUen 
for  casting  glass  of  a  number  of  seperaln 
deteohed  pieoes,  made  fS»t  to  one  bed  plate ; 
as  before  exemplified  and  described. 

jbnrM.  I  daim  the  oonstmeting  of  teblen 
for  easting  glass  of  a  number  of  aeparate 
and  detached  pieoes,  oonneeted  and  ananged 
In  the  menner  of  an  endless  chain,  and  tim 
maehinsry  Ibr  working  the  same  both  an 
before  deseribed ;  but  the  latter  only  in  the 
general  eombination  of  parte  of  which  it 
oonsiate,  and  their  adaptation  to  the  movii^ 
of  tebles  for  easting  glass. 

F^h.  I  daim  the  employment  in  anneal- 
ing glass,  of  beds  composed  of  solid  detached 
blocks,  of  graater  depth  or  length  than 
width,  and  adjusted  to  an  exact  lerel  on 
tiieir  upper  surfiMses,  by  means  of  setews, 
one  to  eeeh  block,  operated  upon  firom  be- 
needi,  and  the  whole  laid  in  ii  box  or  fknme- 
work  monntod  bn  wheds,  so  that  tiMy  aiy 
be  withdrawn  at  pleaittre  froiB  the  oten  i  as 
before  deseribed. 

9i»ik.  I  daim  the  eonatruetiag  of  anBeal- 
ing  ovens  with  a  double  orown  and  ddee  i  en 
bjbre  deioribed* 

SevHiih.  I  dafan  the  heating  of  annealioc 
ovens  or  kilns  by  the  circulation  throngh 
them  of  heated  metd  In  pipes  or  ohambers, 
and  the  apparatus  beCon  described  for  heal- 
ing the  said  fluid  BMtal,  and  supplying  or 
drawing  off  the  seme,  to  or  from,  the  p^pea 
within  the  kiln.  I  ddm  also  the  appliea- 
tlon  of  the  sdd  method  of  heating  by  meane 
of  fluid  metd  to  theaniHwMng  of  gjaaetuhea; 
aa  before  deaoribed. 


the  great  and  Ine* 
gnlar  diatsnce  of  the  annealing  kilna  from 
Sie  fbmace,  and  to  render  access  to  all 
equally  eesy,  I  construct  the  annedfaig  kilns 
In  a  drde,  wKh  the  glass  frimace  occupyfaig 
the  centre.  The  casting  table  or  other  ap« 
paratus  to  be  used  in  casting  or  forming 
dieeta  of  glass  Is  to  be  mounted  on  wheels, 
go  that  it  may  move  on  rails  in  a  circular 
direction  around  the  furnace.  This  arrange- 
ment will  be  dearly  understood  by  r^erenoe 
to  fig.  6,  widch  represente  a  ground  pluk  of 
a  ciredar  building,  around  the  outride  of 
which  the  kilns  are  formed.  A  A,  are  the 
walls  which  divide  the  kilns  from  each  other ; 
B  B,  the  kilns ;  C  C,  the  spaces  left  between 
them,  whioh  are  filled  irith  concrete;  D, 
the  outer  wall,  which  serves  dso  for  the  end 
wall  of  the  kihi;  E,  the  casting  teble.  sup- 
ported on  flanged  wheels,  which  run  on  two 
concentric  rails,  F  and  G.  The  furnace,  H, 
In  the  centre,  I  prefer  to  be  constructed  on 
the  plan  for  whidi  I  obtained  letters  patent, 
dated  the  22Dd  of  March,  1848.  I,  is  the 
opening  through  which  the  pote  are  removed. 
It  will  be  observed,  that  whenever  the  crown 
of  the  ftamace  is  moved  round  so  as  to  get 
at  the  pot,  the  casting  apparatus  may  also 
be  moved  upon  the  rails,  and  thus,  during 
the  easting  of  any  number  of  pote  of  glass, 
the  easting  apparatus  wiU  present  that  end , 
to  Che  fhrnaee  on  which  ttie  fluid  glass  is 
to  be  poured,  end  at  the  same  time  it 
wiU  present  the  opposite  end  dose  to  the 
mouA  of  the  kUn,  thus  affording  the 
greatest  facility  for  Ite  quidc  removal  tn 
order  to  carry  out  this  system  completely, 
the  kilns  shonld  occupy  the  entire  outer 
cirele,  aa  here  represented :  In  which  case 
aecees  to  the  circular  casting  hall  can  be 
most  conveniently  had  by  steps  from  the 
**  cave  '*  bdow.  Bntering  the  hall  between 
tiie  rails,  access  to  the  "  cave/*  or  lower 
room,  wul  be  as  usud,  via.,  by  a  simple 
Inclined  path  or  roadway,  leading  from  with- 
out the  building  to  the  lower  or  underground 
pasesges  or  caves«  It  wUl,  of  course,  be 
necessary  to  place  the  axles  of  the  wheds 
whidi  support  the  casting  teble  In  a  podtion 
diverging  from  the  centre  of  the  reus ;  and 
if  the  wheda  are  keyed  on  to  their  reapective 
axlea,  those  running  on  the  rail,  F,  should 
be  Uinr  in  diameter  than  those  running  on 
the  ran,  G.  The  proportion  which  the  add 
wheds  bear  to  eecb  other  should  be  in  the 
same  ratio  as  the  diameter  of  the  two  rails. 

CMnt. 

Having  now  deseribed  the  nature  of  my 
ioventionf  and  in  what  manner  the  same  is 
to  be  performed,  I  dedare,  tiiat  although  I 
have  herdn  deaeribed  severd  proceiaes, 
qppantasea,   and    pieces    of   machineiy, 


VitWIK^I  ^AVSWf  VtVMttfik  FOIIM* 


IM 


JBij^Jllll.  I  dtfan  tbe  ammgemant  of  an* 
aeallng  oveniiii  s  eirole  itnind  a  oeotral 
Aimace,  haHng  eoooeiitrie  raila,  aa  befora 
daacribed.  And  I  elains  alao  the  eonitrne- 
tion  of  ktlna  moimted  on  wheab,  and  oon- 
taining  heating  farnaeea,  aa  before  de* 
acribed. 

NbUk.  I  claim  the  ittprofementa  In 
apreadlng  or  flattening  Idlni,  before  de- 
aeribed ;  that  is  to  say  in  so  far  tt  regarda 
tbe  employment  of  retorts  of  fire-clay  and 
iron,  the  method  of  tilting  the  flattening 
atone,  and  the  metliod  of  setting  np  the 
alieets  of  glass. 

Tenth.  I  daim  the  forming  of  glass  pota 
with  hollow  bottoms,  and  with  shoolders  or 
atched  openings  beneath,  as  before  de- 
aoribad. 

MInentk.  I  daim  the  fastening  of  sheets 
of  glaaa  to  the  grinding  frames,  with  gntta 
pereha  or  compounds  thereof,  in  the  manner 
before  described. 


THX   aONOMSTBK. 

The  XoJicc^  of  laat  Saturday  (July 
28)  oontaina  a  moat  interestiog  account 
of  an  inatniment  which  has  been  in- 
vented by  Mr.  Thomas  Wakley,  the 
anigeon  ot  the  Boyal  Free  Hospital,  to 
be  naed  during  the  treatmept  of  deaf- 
neas  in  all  its  Tarietiea.  The  sono- 
meter teats  with  the  greatest  accuracy 
the  amount  of  hearing  a  penon  actually 
poaseaaea  in  everr  stage  of  the  affliction ; 
the  adTsntage  of  this  must  be  evident. 
"When  we  consider  the  number  of  per- 
sona prof^ng  aural  surgery  —  the 
majority  having  no  loeui  sfoiuft— not 
being  members  of  any  medical  or  surgi- 
cal college,  and  having  no  other  claim 
upoii  Bodety  thsn  their  advertbing 
notoriety,  we  must  hall  with  p-eat  satis* 
Ihetion  the  introduction  of  an  instrument 
which  must  inevitably  prove  a  death- 
blow to  diese  speculators  upon  the  cre- 
dulity &t  the  public,  relying  as  it  does 
bat  too  often  upon  the  specious  adver- 
tisements set  fordi  in  the  columns  of  the 
daily  and  weekly  journals*  With  the 
aid  of  tbe  sonometer,  no  doubt  can 
exist  either  in  the  mind  of  the  patient 
or  aargeoD  regarding  the  progress  of  the 
iue  under  treatment  The  eapafiity  of 
eaeh  ear  is  precisely  and  accurately  mea* 
idfe<fks  remds  its  exact  appreciation  of 
sound,  and  even  the  most  simple  or 
iininiilated,  can  by  this  instrument 
decide  what  progress  has  been  made 
towards  a  cure. 


We  understand  that  Mr.  Waldev  baa 
introduced  this  instrument  as  an  aUy  to 
the  treatment  of  diseases  of  the  ear,  with 
Glvcerme,  which  appears  to  have  been 
highly  successful  in  its  results  f^m  pos- 
sessing thilpeculiar  proj^rty  of  attract- 
ing from  me  atmospnenc  air  moisture, 
and  coniequently  never  drying  or  hard- 
ening. 

The  accompanying  wood-cut  and  de- 
scription will  introduce  to  our  readers  an 
adequate  idea  of  this  highly  useful  and 
ingenious  instrument. 


The  sonometer  is  a  snnple  and  easily 

managed  instrument,  and  consists  of  a 
small  bell,  6,  fixed  on  a  uble,  a  s  the  pil- 
bff,  gf  which  supports  a  serrated  bar,/,  is 
kept  in  its  plsce  by  a  delicate  spring,  e  ; 
the  spring,  d,  has  attached  to  it  a  small 
hunmer,  e  s  this  sprine  being  plsced  in 
the  teeth  of  the  serrated  bar,/,  is  relieved 
by  the  handle,  being  touched  by  the 
finger,  which  reg[ulates  the  extent  of 
sound,  from  the  ticking  of  a  watch  to 
the  sharp,  loud  tone  of  a  bell. 

uewin's  patimt  VLUsaziro  ^trups. 

We  now  proceed  to  describe  the  appli- 
cation of  Mr.  Urwin's  original  excdkiit 
system  of  clearance  or  |cxkaastton  (see 
ofifs  p.  HO,)  to  pumps. 

%.  14  is  a  longHndlaal  seotion  of  a 
single  acting  fores-pomp,  on  thia  plan  of 
construction ;  and  fig.  15,  a  plan  on  the 
line  m,  II.  A  is  the  piunp*barrel,  and  B 
tbe  ram.  C  is  a  bosh,  which  Is  Med  Into  a 
place  fluade  fof  it  hi  the  body  of  the  barrel, 
at  about  the  middle  of  tta  langth,  (fomdng. 
la  dfect,  a  middle  piece  to  the  barrd,)  and 
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btsfoiiropeiiingithroiigliityFFFF.  An 
eztonal  derttion  of  thii  bvih,  detached 
from  the  rett  of  the  pump,  ii  giren  in 
fig.  16.  D  ii  a  jacket,  or  oaaing,  which 
rarroundi  the  bnah  C  with  its  four  open- 
ings, F  F  F  F,  and  commnnfj^m  at  one 
aide  with  the  water  anpply-pi^E.  6  it 
the  outlet  diicharge-pipe,  and  H  a  hall  dack 
TalTe,  attached  to  it,  which  acts  aa  a  itop- 
dack.    The   mode   of  operation  wiU   be 


obiiovi.  On  drawing  vp  the  ram  B,  the 
space  between  the  bottom  of  it  and  the  baU- 
elae1(  yal? e  H  is  more  or  less  eihaosted  of 
air;  bat  as  soon  as  the  ram  begins  to  pass 
dear  of  the  openings  F  F  F  F  in  the  bush  C, 
the  water  rushes  in  from  all  sides  into  the 
exhausted  space  beneath  it,  and  is  bj  the 
return  of  the  ram  forced  through  the  ball- 
daek  rtlrt  H,  to  a  hdght  proportionate  to 
the  force  employed. 


Fig.  17  is  a  longitudinal  seetioD  of  a 
double-acting  lift  and  foroe-pump,  on  the 
same  plan  as  the  preceding,  but  with  the 
Jacket  or  casbig  in  the  centre;  as  in  tiie 
case  of  the  steam  engine  first  before  de- 
scribed. Fig.  18  is  a  croea  section  on  the 
line  o,p  of  fig.  17.  A,  is  the  barrd ;  B  the 
piston,  wnich  is  packed  in  the  manner 
shown  in  fig.  17,  and  made  of  such  depth  in 
proportion  to  the  length  of  the  barrd,  that 
at  the  termination  of  the  stroke  dther  way, 
the  piston  shall  pass  dear  of  the  opening  H. 
B  E,  a  jacket  or  casing  which  surrounds  the 
opening,  H,  in]  the  barrd.  F  is  the  water 
aupply.pipe,  which  terminates  in  a  dstem 
or  chamber  F,  which  communicates  with 
the  jacket  or  casing  E.  6,  is  the  ddiTcry- 
pipe ;  H^  and  H*,  the  lower  and  upper  ports 
of  the  barrd  which  lead  to  the  ddlTcry-pipe 
G ;  and  I^  and  I',  the  decks  which  com- 


mand these  ports*  As  the  pump  Is  repre- 
sented in  the  drawing,  the  piston  is  at  Uie 
termination  of  its  down  stroke,  and  the 
upper  part  of  the  barrd  filled  with  water, 
reidy  to  be  ejected  through  the  upper  port 
U'  and  dack-Tdre  I*.  Supposing,  there- 
fore, the  piston  to  be  now  drawn  up,  it  will 
first  close  the  middle  opening  H,  and  the 
space  between  the  bottom  of  the  piston  and 
the  clack-ydTe,  I^  will  be  more  or  less 
exhausted;  but  as  soon  as  the  bottom  of 
the  piston  begins  to  pass  clear  of  the  open- 
ing H,  the  water  will  rush  in  from  all  sides 
beneath  the  piston,  while  the  piston,  by  its 
continued  ascent,  will  expel  the  water  in  the 
upper  part  of  the  barrd  through  the  port 
H'  and  dack  ydve  I*.  On  again  depress- 
ing the  piston,  the  rererse  action  will  take 
place ;  that  is  to  say,  the  upper  part  of  tiie 
barrd  will  be  exhausted ;  and  when  the  top 


URWIN'8  PATEKt   iPtUSHIKO  PtiMPS. 


105 


10^ 


ON   TtlE    FLAk^liro   bF    skips'    BOWS. 


of  the  pifton  patiet  clear  of  the  opening  H, 
water  will  nuh  in  through  that  opening  into 
the  exhausted  space,  while  the  piston,  on 
completing  its  descent,  will  expel  the  water 
in  the  under  port  of  the  barrel  through  the 
port  H^  and  clack-valve  I^.  And  so  the 
pump  will  go  on  working  continuouslj, 
ejecting  a  body  of  water  at  ererj  stroke, 
either  from  the  upper  or  lower  port  of  the 
barrel. 

Should  it  be  desired  to  obtain  a  con- 
tinuous stream  of  water  from  a  double- 
acting  pump,  such  as  that  just  described,  all 
that  would  be  necessary  would  be  to  attach 
a  short  branch  pipe  to  the  delivery-pipe  at 
K,  and  to  mount  an  air-vessel  thereon,  in  the 
same  way  as  is  done  in  the  case  of  fire- 
engines. 

In  both  of  the  pumps  which  have  been 
described,  only  stop-clack  valves  are  used ; 
but  in  figs.  19  and  20  a  modification  is  re- 
presented, in  which  decks  are  wholly  dis- 
pensed withy  and  the  inconveniences  attend- 
ing the  use  of  such  contrivances  completely 
avoided.  The  pump  here  shown  is  supposed 
to  be  applied  to  a  water-closet  on  board 
ship,  in  order  to  lift  the  water  required  and 
force  away  the  soil,  for  which  purpose  it 
appears  to  be  particularly  suitable.  Fig.  19 
is  a  sectional  elevation  of  the  pump,  and 
fig.  20  a  cross  section  on  the  line,  vw,  A 
and  B  are  two  barrels ;  the  barrel,  A,  has 
two  openings,  F'  F*,  on  one  side,  at  about 
the  middle  of  its  length,  which  are  separated 
from  each  other  by  a  partition,  p.  The 
opening,  F*,  is  surrounded  by  a  jacket  or 
casing,  £^,  into  which  water  is  admitted  by 
a  pipe,  O,  from  the  outside  of  the  vessel, 
whence  it  is  forced  into  the  basin<  as  after- 
wards explained.  The  opening,  P,  is  also 
surrounded  with  a  jacket  or  easing,  B*, 
which  receives  the  soU,  and  from  which  it  is 
afterwards  ejected  by  the  operation  of  the 
pump.  A^  is  the  piston  of  the  barrel,  A, 
which  is  made  in  proportion  to  the  length 
of  the  barrel,  of  such  depth,  that  whether  it 
is  at  the  bottom  or  at  the  top  of  the  barrel, 
it  shall  cover  only  one  of  the  two  apertures, 
P  P.  The  barrel,  B,  is  longer  than  the 
other,  and  fitted  with  two  pistons,  B*  B*, 
attached  to  one  rod,  and  intermediately  con- 
nected together  in  tb»  manner  shown.  These 
pistons  perform  the  office  of  two  clack* 
valves,  die  upper  one  alternately  opening 
and  dosing  the  top  passage,  H,  between  the 
barrels,  A  and  B,  through  which  passage 
water  is  forced  from  the  barrd,  A  (through 
the  barrel,  B,  and  a  reeurved  pipe,  T,  indi- 
cated in  the  figure  bv  dotted  lines),  over 
into  the  soil-pan  whicfi  is  fitted  upon  the 
pipe,  S;  and  the  other  one  alternatdy 
opening  and  dosing  the  passage,  L,  by 
whidi  the  soil  wktoh  hu  been  admitted 


into  the  bottom  of  the  barrd,  A  (through 
the  opening,  F*),  is  discharged  into  the 
river  or  sea.  The  piston-rods  of  both 
barrds  are  connected  to  one  crank-shaft, 
W,  and  so  adjusted  in  respect  to  one 
another  that  as  often  as  ,by  the  throw 
of  the  crank  the  piston,  A^,  is  raised  to  the 
top  of  the  barrel.  A,  it  shall  simultaneoody 
open  the  passage  firom  the  soil-pipe,  S,  into 
the  barrd.  A,  and  force  up  a  supply  of  water 
into  the  basin  fitted  on  the  pipe  S ;  and  aa 
often  as  it  is  depressed  (the  piston  of  the 
barrel,  B,  bdng  proportionatdy  raised)  shall 
dose  the  passage,  H,  and  open  the  pas- 
sage, L,  the  soil  being  discharged  at  that 
instant  through  the  pipe,  M,  into  the  sea. 
The  pistons,  B^  and  B',  in  order  to  answer 
the  preceding  conditions,  must  have  a  lap 
on  each  side  equd  to  the  depth  of  the  ports 
or  passage  wa3rs ;  and  the  proper  depth  to 
be  given  to  these  ports  or  passage-ways  may- 
be found  by  letting  fdl  a  perpendicular  from 
the  chord  of  120®  of  a  circle,  whose  diameter 
is  equal  to  the  stroke  of  the  pump,  which 
perpendicular  (the  sine  of  the  chord)  will  be 
the  depth  required.  The  pistons  also  must  be 
connected  to  the  crank-shaft  at  an  angle  of 
W,  and  the  connecting-rods,  as  also  the 
throw  of  the  cranks,  must  be  of  equsil 
lengths. 


ON   THS   FLAMBINO   OF   SHIPS*   BOWS. 

Sir, — The  admlsaion  contained  in  the 
first  paragraph  of  **  B.  I.  V*  reply,  is  only 
what  I  expected  from  his  candour,  and 
he  will  permit  me  to  trespass  further 
upon  it  by  asking  him  to  read  again 
attentive^  and  dupassionateiy  what 
I  have  previously  written,  together  with 
this,  as  I  am  sure  it  will  end  our  con- 
troversy. 

In  his  second  paragraph,  alluding  to 
my  having  said  that  the  want  of  buoy- 
ancy was  compensated  for  by  the  less 
weight  and  larger  displacement  of  other 
of  the  foremost  sections,  he  says,  "  this, 
I  must  confess,  is  contrmy  to  n^  coH" 
ceptions"  Why,  the  very  conditions  of 
the  question  require  that  it  should  be  as  I 
state — that  is,  a  certain  waterline  in  each 
vessel  is  supposed,  and  does  obtain,  as 
the  result  of  an  equilibrium  between  the 
moments  of  the  weights  and  the  mo- 
ments of  buoyancy  ;  &e  waterline  being 
a  condition,  the  weights  can  only  be  re- 
moved correspondingly  forward  and  aft, 
and  doing  so,  does  not  interfere  with  my 
position.  True,  if  equal  weights  be  moved 
equal  distances  in  each  yessel  towards 
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tlieir  extremities  then  the  total  mo- 
tnents  of  inertiii  of  their  extremities 
will  be  iniereased  equally ;  but  the  original 
difference  in  the  amount  of  these  mo- 
ments will  remain  ;  that  is,  they  will  be 
greater  in  A,  because  of  the  greater 
displacement  of  the  section  for  that  from 
the  centre  of  oscillation,  and  also  the 
moments  of  inerda  of  the  weight  of 
ball  will  be  greater  in  A,  ^^ecause  of  W 
tiider  dechty  longer  bow  timbers,  greater 
ecoMtling  qf  beams  for  equal  strength 
with  B»  eaid  greater  area  of  planking. 
**  B.  I."  says,  «*  that  B  has  the  centre 
of  grarity  of  displacement  of  the  fore- 
body  nearer  to  the  centre  of  gravity 
of  Aie  whole  displacement,  and  that  a 
greater  force  is  necessary  in  order  to 
oft  or  support  the  deficient  section  for- 
ward." Now,  here  it  is,  that  "  B.  I." 
loses  himself  with  respect  to  weight — 
there  Is  no  deficiency;  were  there  so, 
there  would  not  be  an  equilibrium — there 
would  not  be  the  given  waterline,  it 
would  change ;  but  a  deficiency  or  excess 
arises  the  movement  that  equilibrium  is 
destroyed  by  the  water  or  by  its  ab- 
sence^ not  by  greater  or  less  weight,  but 
by  greater  or  less  buoyancy.  The  dimen- 
sions of  the  bow.  A,  above  water,  oeing 
greater,  a  greater  buoyancy  will  be 
added  by  the  wave,  and  because  its  di- 
mensions are  greater  below  the  water- 
line,  she  will  lose  more  buoyancy  than 
B  when  this  portion  of  their  bows  respec- 
tively, is  in  the  hollow  of  an  equal  wave. 
"  B.  I."  says  further,  "  fFhen  tU 
crest  cf  the  wave  arrives  a  little  abaft 
the  common  centre  of  gravity,  the  fall- 
ing moments,  which  are  as  the  square 
of  the  distance  from  the  centre  ofoscH- 
tation,  will  be  much  larger  in  the  bow 
B."  This  is  in  direct  contradiction  of 
his  sutement  just  above,  that  **  B  had 
the  centre  of  displacement  of  her  fore-' 
bodjf  nearer  to  the  common  centre  of 
gravity"  Now  the  moments  of  the 
wei^ts  must  follow  the  moments  of  the 
water,  or  else  we  shall  have  anew  water- 
line,  and  the  moments  of  buoyancy  of 
A  behig  greater  than  the  moments  of  her 
weights,  must  do  so  also ;  and  therefore 
&e  moments  of  inertia,  that  is,  suppos- 
ing them  equally  well  stowed,  the  form 
of  B  offers  no  difficulty  to  this,  and, 
therefore,  it  is  but  rational  to  suppose  an 
adherence  to  principles  were  .  possible ; 
indeed,  it  is  only  the  ifacori'ect  form  that 
obliges  a  departure. 


The  following  occurs  in  the  fourth 
paragraph,  *'  The  more  sudden  plune- 
ingSf  and  very  often  entire  burial  of  the 
Aarp,  yet  heavy,  bow  in  the  wwes** 
This  is  sheer  prejudice;  Sir  William 
Symonds*s  latter  brigs  have  had  loiter 
bows,  and  they  have  sailed  better  against 
a  head  sea. .  T\ke.  Flymg-fish^  as,  com- 
pared with  the  CohanUnM  or  Pantaloon^ 
further  proves  that  which  he  statep  can- 
not be  the  case;  with  which,  if  he  be 
not  satisfied,  I  must  recommend  him  a 
trip  dovim  the  Channel  in'  the  Raieigh 
or  Acteon^  with  a  foul  wind,  a  head  sea» 
and  a  man  of  some  nerve  to  ^nt  sail  on 
the  ship ;  if  he  be  not  bumped  into  a  con- 
viction, I  would  recommend  the  same 
trip,  under  similar  circumstances,  but 
in  the  JBurydice  or  Penelope-~e\en  the 
Constance, 

Then  '^ sharp  yet  heavy;**  this  is  a 
contradiction — shup,  is  of  littie  displace- 
ment, therefore  of  littie  weight,  and 
therefore  not  heavy. 

*«  B.  I."  says,  ** '  F.'  supposes  the  two 
vessels  under  similar  circumstances ;" 
he  should  have  added  except  form,  and 
that  difference  involves  a  different  posi- 
tion of  the  moveable  weights ;  for  where 
the  greater  displacement  is,  there  must 
be  also  a  greater  amount  of  the  dispos* 
able  weights.  I  have  already  shown  tiiat 
the  weight  of  the  gnns  in  a  man-of-war 
is  but  a  small  item  in  the  whole  weight 
of  a  ship  and  lading,  and  yet  it  is  only 
a  very  small  portion  of  their  weight 
that  can  be  thought  even  to  enter  into 
this  question. 

**B.  I."  says,  **the  increased  weight 
of  hull  being  only  as  the  increased 
breadth  of  decks;"  this  I  have  shown  to 
be  wrong — the  overlooking  the  weight 
of  hull,  consequent  upon  change,  of  form 
has  cost  the  country  many  failures.  He 
makes  a  further  statement,  which  is 
clearly  an  oversight,  viz.,  "That  the 
increase  of  displacement  is  as  the  cube 
of  the  breadth.'* 

Again  ;  **  A  sharper  fore-body  is  be- 
lieved to  carry  the  oe$Ureofejffbrtofihe 
sails  more  forward:*  This  has  nothing 
to  do  with  the  questioii ;  fbir  if  the  fore- 
mast be  carried  further  forward,  an  equal 
weight  must  be  carried  cori^s^ondingly 
aft  to  preserve  the  water  line.  1  deny, 
however,  his  position ;  the  Navy  affords 
as  many  proofs  against  as  tor  the  trutii  of 
his  statement. 

I  may  take  up  this  question  as  an  Im- 
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pdrtant  one,  of  which  little  or  nothing  ia 
known  in  the  Navy:  our  shtps  are 
masted,  that  is,  the  positions  of  the  masts 
are  chosen,  by  the  &ule  of  Thumb— cer- 
tainly nothinff  more  intelligible. 

"B.  I.'*  will  allow  me  to  thank  him 
for  his  full  admission  that  *<  the  flamb- 
ing  form  of  bow  is  contrary  to  true 
principles;"  but  I  cannot  answer  his 
question,  "  Are  we  not  forced  always  to 
violate  true  principles  in  naval  science, 
where  so  many  opposite  qualities  are 
necessary ?*'* in  the  affirmative;  that 
which  involves  the  necessity  for  a  vio- 
lation of  principle  does  not  deserve  the 
name  of  science.  I  deny  the  position 
altogether,  assured  that  if  principles  be 
violated,  defects  or  failure  will  necessarily 
ensue. 

I  am,  Sir,  yours,  &c., 

F . 


LAW  or  PATENTS.— RaPO&T  OV  THB  COM- 
MITTEE ON  THE  SIGNET  AND  PEIVT  SEAL 
OFFICES.— (concluded  FROM  P.  91.)  i   | 

It  is  impossible  to  ascertain  with  certainty 
when  grants  of  letters  patent  for  the  sole 
use  of  inventions  were  first  made  in  this 
country,  but  there  is  reason  to  believe  that 
this  prerogative  of  the  Crown  is  very  ancient. 

The  Crown  derives  this  prerogative  from 
the  common  law,  and  not  from  any  statute. 
It  is  vested  in  tiie  Crown  as  the  depository 
of  the  supreme  ezecntive  power  of  the  State, 
to  be  exercised  on  the  behalf  and  for  the 
benefit  of  the  public. 

No  statute  is  to  be  found  relating  to 
grants  for  the  sole  use  of  inventions  prior  to 
the  statute  of  21  Jas.  I.,  c.  3>  called  the 
Statute  of  Monopolies. 

That  statute  was  passed  for  the  purpose 
of  restraining  the  Crown  from  making  eitra- 
vagant  and  illegal  grants  of  monopolies.  It 
declared  all  monopolies  whatsoever  to  be 
contrary  to  law  and  void,  excepting  **  let- 
ters patent  and  grants  of  privilege  of  the 
sole  working  or  making  of  any  new  manu- 
facture to  the  first  inventor  thereof." 

The  only  other  public  acts  relating  gene- 
rally to  patents  are  the  5  and  6  Will.  iy.|; 
c.  83;  2  andSVie.,  c  67;  and7  and  SVic, 
0.  69,  which  provide  remedies  for  deficien- 
cies in  the  old  law. 

The  grants  of  the  Crown  must  be  made 
by  charters  or  letters  patent  under  the  great 
seal,  and  the  command  given  to  the  Lord 
Chancellor  to  make  a  patent  for  an  inven- 
tion is  always  by  means  of  a  writ,  or  bill, 
sealed  with  the  privy  seal,  because  the 
Queen  cannot  herself  make  her  letters  pa- 


tent except  by  means  of  her  ministers,  who 
act  aocording  to  her  legal  commands;  and 
therefore  when  the  patent  is  written,  the 
words  **  By  Writ  of  Privy  Seal  **  are  m- 
scribed,  to  show  by  what  authority  the  Lord 
Chancellor  seals  the  grant. 

The  present  practice  in  regsrd  to  the 
granting  of  patents  for  inventions  is,  that, 
in  the  first  instance,  a  petition  to  the  Qoeea 
is  left  at  the  office  of  the  Secretary  of  State 
for  the  Home  Department.  The  Secretary 
of  State  refers  that  petition  to  the  Attorney 
or  Solicitor-Goieral  to  consider  and  report 
thereon,  in  order  that  the  Crown  may  be 
advised  respecting  the  legality  of  the  grant 
sought  for,  and  iShe  expediency  of  granting^ 
it.  Upon  the  petition  bdng  left  at  the 
chambers  of  the  Attorney  or  Solicitor-Ge- 
neral, the  title  of  the  invention  inserted  in 
the  petition  is  compared  with  the  descrip- 
tions which  are  contained  in  all  the  existing 
caveats  in  the  office.  If  the  invention  be 
not  affected  by  any  of  those  caveats,  the 
patent  Is  allowed  to  proceed;  but  if  the 
title  appears  to  relate  to  an  invention  which 
comes  within  the  general  description  con- 
tained in  any  of  the  caveats,  notice  of  the 
petition  is  sent  to  each  party  who  has  entered 
such  a  caveat. 

A  caveat  against  a  patent  is,  in  substance, 
a  request  in  writing  that  a  patent  for  a  spe- 
cified purpose  be  not  granted  without  notioe 
to  the  party  who  enters  the  caveat.  Caveats 
may  be  entered  at  the  chambers  of  the 
Attorney  or  Solicitor- General,  at  the  patent 
Bill  Office,  at  the  Signet  Office,  at  Uie 
Privy  Seal  Office,  and  at  the  Patent  Office 
of  the  Great  Seal. 

The  following  are  the  proceedings  on  a 
caveat  before  the  Attorney  or  Solicitor- 
General  at  the  report,  or  first  stage  t— 

The  parties  to  whom  notioe  has  been  seat 
are  allowed  seven  days,  within  which  thej 
must  enter  their  opposition,  if  they  intend 
to  oppose  thc'patent.  If  no  opposition  take 
place  within  that  time,  the  patent  proceeds, 
as  of  course.  If  the  patent  be  duly  opposied, 
the  proceedings  are  arrested,  and  the  appli- 
cant for  the  patent  must  obtaJn  an  appoint- 
ment for  a  hearing  before  the  Attoniey  or 
Solicitor-General,  and  a  summons  is  served 
upon  the  opposing  party. 

After  hearing  the  parties  separately,  if 
the  Attorney  or  Solicitor-General  be  of  opi* 
nion  that  the  Queen  ought  to  be  advised 
to  grant  the  prayer  of  the  petition,  he 
reports  in  favour  of  the  petitioner,  and  the 
report  is  left  at  the  Home  Office  in  order  to 
obtain  the  Queen's  warrant.  If  the  oppo- 
sition be  successful,  no  report  is  made,  and 
the  application  drops. 

The  Queen's  warrant  contaks  Her  Ma- 
jesty's authority  to  the  Attorney  or  SoUd- 


LAW   OV   PATXNgPS. 


109 


I  to  prepare  a  Bin  for  the  intended 
patent.  Wben  oompletedy  it  la  taken  to  the 
Fatant  Bill  Office,  wiiieh  ia  an  office  of  the 
Attorney  and  SoUdtor-General,  wiunre  all 
Billa  for  Patenta  to  paai  the  Gnat  Seal  are 
pivpareda 

upon  the  receipt  of  a  warrant  for  a  Bill, 
the  o^iroaalng  dark  will  prepare  the  BiU  aa  a 
matter  of  eonrae,  aecording  to  the  eitabliahed 
form,  if  no  caTcat  have  been  entered  againat 
it  in  that  office. 

Any  peraon  may  oppoae  a  patent  at  thia 
atage,  whether  he  have  oppoaed  at  the  pre- 
▼Soiia  atage  or  not  i  but  aa  a  neoeaaary  pre- 
BmlDary,  he  ia  reqolred  to  depoait  the  sum 
of  301.  aa  a  aeenrity  ibr  the  coita,  which  hia 
neglect  to  oppoae  earlier  canaea  the  appli- 
cant Ibr  a  patent  to  incor. 

The  hearing  at  thia  atage  ia  oondneted  in 
INredady  the  nme  manner  aa  at  the  report. 

If  the  oppoaition  be  anooeaaftil,  all  farther 
prooeedlnga  are  atayed ;  if  not,  the  Bill  ia 
paaaed  and  aabmitted  to  the  Qaeen  for  ng- 
nature. 

The  Bill,  thna  completed,  la  the  Qqeen'a 
BID,  and  ia  paaaed  to  the  Signet  Office, 
where  it  ia  filed,  aa  the  warrant  to  the  Clerk 
of  the  Signet  fot  preparing  and  iaaoing  the 
Signet  Bin  to  the  Lord  Privy  Sed. 

The  Signet  Bill  ia  in  like  manner  filed  at 
the  Priyy  Sid  Office,  aa  the  Lord  tiitj 
Bed'a  warrant  Ibr  hia  proceedinga. 

nioBgh  caTcata  may  be  entered  both  at 
the  Signet  and  Priry  Sed  Offioea,  oppoai- 
tion ia  now  nerer  made  at  dther  of  these 
atagea  of  a  patent. 

Friday  ia  the  only  public  aealing  day  at 
the  PriTy  Sed  Office ;  bat  a  BUI  may  be 
aealed,  at  a  private  sed,  on  any  other  day 
on  payment  of  an  additiond  fee  of  2/. 

After  the  deliTCry  of  the  Privy  Sed  Bill, 
the  proceedinga  for  obtdning  a  patent  take 
place  on  the  common  law  aide  of  the  Court 
of  Chancery,  where  there  are  aeverd  officera 
whoae  doty  it  la  to  prepare,  sed,  and  enrol 
Lettera  Patent. 

The  grant  of  a  patent  may  be  again 
oppoaed  before  the  Lord  Chancellor.  In 
that  caae  the  applicant  for  the  patent  mnat 
prepare  a  petition  atating  dl  the  facta  and 
proceedinga,  and  praying  that  Lettera  Patent 
may  be  made  and  aealed  in  pnranance  of  the 
writ  of  Privy  Sed.  The  material  allegatlona 
of  thia  petition  mnat  be  anpported  by  affida- 
vit, to  be  awom  before  a  Master  in  Chan- 
eery,  and  the  petitioner'a  opponent  most  be 
aerred  with  a  copy  of  the  petition  and  of  the 
Lord  Chancellor'a  anawer  to  it. 

Upon  application  for  that  pnrpoae,  a  day 
ia  fixed  for  a  hearing  before  the  Lord  Chan- 
cellor, who  generally  refera  the  mattera  of 
the  petition  and  oppoaition  to  the  Attorney 
or  Solicittfr-Oenerd  for  a  apedd  report. 


The  parties  are  then  again  heard  by  the 
Attorney  or  Solidtor-Ooieral  vpon  thia 
reference,  and  if  they  are  aatlsfied  with 
hia  report,  the  Lord  Chancellor  makea  an 
order  In  accordance  therewith.  But  if  dther 
party  be  diaaatisfled  with  the  report,  he 
mnat  prepare  a  petition  to  the  Lord  Chan- 
cellor atating  hia  ezoeptiona  to  the  report, 
and  the  Lord  Chancellor  will  then,  after 
again  hearing  the  partiea,  diapoee  of  the 
petitiona  aa  he  may  think  jnat. 

If  a  patent  be  not  oppMcd  at  the  Patent 
Office  of  the  Great  Sed,  it  la  aeded  in  pnr- 
anance  of  the  writ  of  Privy  Sed.  If  the 
patent  be  oppoaed,  and  the  Lord  Chancellor 
deddea  on  granting  it,  it  will  be  aealed  aa 
aoon  aa  hia  Lordahip'a  order  for  the  purpose 
has  been  drawn  up. 

A  redpe  ia  flrat  written  in  the  margin  of 
the  Privy  Sed  BiU,  atating  the  day  when 
the  Lord  ChanceUor  recdved  the  BilL 

The  Clerk  of  the  Patenta  then  'Cttgroaaea 
the  patent,  copying  it  verbatim  from  the 
Privy  Sed  BUL 

He  also  preparea  a  docket  fbr  the  Lord 
Chancdlor'a  algnature,  containing  the  name 
of  the  party  to  whom  the  patent  ia  granted, 
the  title  of  the  invention,  the  extent  and 
duration  of  the  grant,  the  time  aUowed  for 
specification,  and  the  date  of  the  grant. 

The  redpe  and  docket  are  dgned  by  the 
Lord  ChanceUor ;  the^latter  inatmment  being 
the  warrant  to  the  aiglUator  or  seder,  who 
affixea  the  Great  Sed  to  the  patent  after 
aatiafying  himself  that  it  oorreaponda  with 
the  docket. 

The  patent  having  been  aeded,  aU  the 
doeumenta  are  taken  back  to  the  Patent 
Office,  where  the  patent  ia  put  into  a  box 
and  delivered  to  the  patentee. 

Every  patent  for  a  new  invention  containa 
a  proviao  that  the  patentee  shaU  describe  hia 
invention  by  an  inatmment  in  writing,  under 
hia  hand  and  aed,  termed  a  apedfication, 
and  thia  specification  mnat  be  enroUed  in 
Chancery  within  a  given  time  after  the  date 
of  the  patent  In  defkult  of  which  the  patent 
beoomea  void. 

'Up  to  the  lat  of  January  laat  there  were 
three  officea  in  which  apedfieationa  might 
be  cnroUed,  viz.  :— 

The  Enrolment  Office, 
The  Petty  Bag  Office,  and 
The  RoUa  Chapd  Office. 

The  patenta  themadvea,  together  with  the 
Privy  Sed  BQla  and  dockets,  are  enrolled  at 
the  Enrolment  Office,  where  the  roUa  are 
kept  for  two  years,  and  then  sent  to  the 
Petty  Bag  Office,  whence,  after  the  lapae  of 
a  certain  number  of  yearsy  the  Patent  Rolla 
and  Privy  Sed  BUla  are  finaUy  aent  to  the 
RoUa  Chapd. 

By  an  Aet  paaaed  ha  the  laat  Seadon  of 


no 
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Pftrliiuntat^  11  and  12  Viis.,  e.9i,  U  is 
e&Afited,  Thm  from  and  after  the  Ist  of 
Janoarj,  1849,  all .  tpeoiftcationi  ihail  be 
enrolled  in  the  Bni^lment  Offioe.  Sinee 
thit  period,  theiefore,  the  neoettity  for  en* 
rolUnf  ipedfioatidnBin  the  other  two  offioet 
no . longer  esdati. 

After  oonaidering  the  evidence^  we  have 
eottie  to  the  conchauiion  th4t  the  number  of 
f  teceaaive  atagea  throogh  whioh  (aa  Will  be 
aeen  from  the  foregoing  detail),  a  patent  for 
a  new  inTention  muat  paaa  before  ita  fia^ 
completion,  ia  prodnetiTe  of  great  tronble, 
delayi  and  expense  to  the  party  sedcing  the 
grant,  ailthont  any  correaponding  benefit  to 
the.pnbtic. 

The  folleat  opportunity  ahould,  no  doubt, 
be  afforded  to  all  persona  whoae  interest* 
may  be  affected  by  the  grant  of  an  exelnaive 
priyilege  to  manufacture  aome  particular 
article,  to  ahow  that  good  grounds  eziat  why 
the  privilege  ahould  not  be  granted  to  the 
party  applying  for  a  patent. 

The  object  of  granting  a  patent  for  an 
inTention  ia,  not  merely  to  aecure  to  an 
inventor  the  fair  reward  of  hia  labour  and 
ingenuity,  but  also  to  benefit  the  public  by 
encouraging  anoh  iorentiona,  and  it  is  eaaen- 
tial  that  the  Crown  ahould  have  aome  tribn- 
nal  to  refer  to,  for  advice  before  making 
aneh  granta. 

With  theae  objecta  in  view,  it  has  not 
appeared  to  ua  that  any  better  course  can  be 
devised  than  a  reference  to  the  Attorney  or 
Solicitor-General,  to  inquhre  Into  the  merits 
of  the  circumatancea  act  forth  in  the  petition, 
and  report  thereon  to  the  Crown. 

The  inquiry  would  appear,  for  the  mott 
part,  to  involve  conaiderationa  rather  of  a 
legal  than  of  a  scientific  nature.  But  should 
queationa  ariae,  on  an  oppoaed  petition, 
where  a  more  than  ordinary  familiarity  with 
aelentific  aubjeeta  might  aeem  requisite  for 
die  due  comprehenaion  of  the  matter  under 
investigation,  the  Attorney  or  Solidtor-Ge- 
neral  would  alwajra  have  the  power,  which 
they  now  poaaesa  and  ezerdae,  of  calling  in 
aome  man  of  practical  science,  unconnected 
with  the  parties  beforo  him,  and  unprqu- 
diced  in  the  matter  in  dispute,  to  aid  him  in 
coming  to  a  juat  deciaion. 

We  think,  however,  that  ample  opportu- 
nity having  been  given  for  making  oppoai- 
tion  at  tUa  stage  or  the  proceedings,  no 
adequate  advantage  b  derived  from  a  second 
opposition  at  the  Patent  Bill  Office.  It 
■earns,  moreover,  that  oppoaitiona  at  that 
atage  are  of  unfrequent  ooeurreooe. 

U  th|a  opinion  i&ould  be  adopted,  and  the 
proceedings  at  the  Patent  Bill  Offioe  be 
dlapenaed  with,  we  wouU  then  reeommend 
that  aome  public  notice,  by  advertiaement 
in  te  GtmH$pr  ottiarwiie,  ahould  be  gifen, 


that  a  patefat  for  a  t>aitloiilar  object  haa  been 
applied  for,  not  naming  the  applicant,  or 
giting  more  than  a  very  general  deacription 
of  the  object  of  the  invention ;  and  that  a 
■uffldant  number  of  daya  should  be  allowed 
from  the  date  of  the  advertisement  before 
proceeding  with  the  petitioii,  in  order  that  a 
Mr  opportunity  fdr  opposition  may  be 
afforded  to  parties  deairoua  of  oppoung  the 
grant  adught  for. 

We  would  alao  recommend  that  anoudine 
descriptlDn»  aneh  aa  ia  now  required  to  be 
depoaited  with  the  Attorney  or  Soliflitor- 
Graeral,  in  caaea  of  oppoaed  patenta,  ahonld 
be  required  to  be  lodged,  under  aeal,  with 
every  petition  on  its  first  preaentation  at  the 
Home  Office.  It  ia  not  propoaed  that  this 
outline  deacription  or  apecincation  ahould 
auperaede  the  apeciflcatlon  now  nquired  to 
be  enrolled  in  Chancery,  nor  that  it  ahonld 
be  required  to  enter  into  the  details  of  the 
invention ;  but  that  it  should  be  conaidered 
binding  aa  to  the  principlea  of  it.  . 

With  theae  proviaoa  we  are  of  opuuon 
that  a  patent  when  granted  might  take  ita 
date  from  the  day  on  which  the  petition  fa 
presented,  instead  of,  as  at  present,  from  the 
day  on  which  the  patent  is  sealed. 

We  would  further  suggest  for  considerm- 
tion,  whether,  after  the  report  of  the  Attor- 
ney or  Solicitor-General  recommending  the 
grant  of  the  patent,  a  Queen's  Bill,  carrying 
the  recommendation,  into  effect,  might  not 
be  prepared  at  the  Home  Office,  and  sub- 
mitted by  the  Secretary  of  Sute  for  Her 
Majeaty's  aignature.  We  see  no  reaaon  why 
it  ahould  be  engrosaed  on  parchment;  we 
think,  on  the  contrary,  it  would  be  far  mof« 
convenient,  if  it  were  prepared  after  the 
manner  of  an  ordiaary  Sign-Manual  War- 
rant. 

We  are  of  opinion  that  the  Qneen'a  Bill, 
when  duly  signed,  ahould  be  paaied  at  onoe 
to  the  Lord  Pri? y  Seal,  without  the  inter- 
yention  of  the  Signet  Office ;  that  the  Privy 
iSeal  should  be  affixed  to  that  instrument 
upon  the  authority  of  an  instruction  to  that 
effect  from  the  Secretary  of  State ;  and  that 
the,  two  transcripts  prepared  in  the  Patent 
BUI  Office,  which  now  form  the  Signet  and 
Privy  Seal  Bills,  should  be  dispensed  with. 

We,  at  the  same  time,  recommend  that 
the  public  seal  days  in  the  Privy  Seal  Office 
should  be  extended  to  two  days  in  the 
we^k. 

If  the  proceedings  in  the  Patent  Bill  Offioe 
and  in  the  Signet  Offioe  be  entirely  dispensed 
with,  the  fees  now  payable  at  those  offices 
muat  of  courae  ceaae  to  be  levied.  It  be- 
comes, therefore,  neceaaary  to  revise  the 
chaiiges  to  which  letters  patent  are  liable  in 
pasaing  through  their  aeveral  atagea  pre- 
viously to  their  arrival  at  the  Great  SesL 
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lo  tlie  cas'ti  of  |)al«nb  for  lY^ireatloils,  the 
eobllniiii:  the  bpt>osition  before  the  Attoriiey 
tti(^  Sblioitpr-General  to  one  itage  6n\f^ 
mrVLX  probably  render  necessary  a  more  rigid 
inTestigatioii  at  thilt  sta^e  than  is  reqtilred 
«tider  the  t)resent  system,  and  iftlll  throw 
increased  niponsthiUty  upon  the  reports  of 
tfiose  oficers.  W)»  eOijhider  thst,  under 
these  eirettmstaneas,  the  Attorney  and  Soli- 
dtor-GeniBral  ^oold  hatie  a  hh  claim  to  a 
Ugher  fee  for  the  single  hpbring  and  report 
t&an  is  allowed  to  them  at  present.  We 
recommend,  therefore,  that  one  fee  of  10 
guineas  slioald  be  aHowed  to  the  Attorney 
or  Solicitor-General  for  the  hearing  and 
Import  together  (indadiilg  the  fees  to  their 
deite),  instead  of  the  separate  fees  they 
now  receive,  amoanting  to  3/.  5s.  for  the 
liearing,  tad  41.  4s.  for  the  rtpoirt. 

We  fbiktlMBi-  recommend  that,  in  lien  of 
tf^hiring  sncoeMiTe  j|>atments  of  fees  and 
itsmi>  dnties  at  the  several  j^nblic  offices,  a 
stamp  should  be  affixed  to  the  Queen's  Bill 
te  tlie  department  in  which  it  it  prepared. 

In  the  ease  of  patents  of  appointment  to 
office^  the  amouiit  of  this  stamp  might  be  a 
small  per  eentage   on  the  ialary  of  the 


Ia  the  case  of  patents  for  inventions,  we 
Wovld  recommend  a  stamp  of  uniform  value, 
without  reflftrenee  Co  the  number  of  namek 
iielmled  in  the  grant.  Should  it  be  deter- 
mined to  extend  the  power  of  granting 
patents  under  the  Ghreat  Seal  of  the  United 
Kingdom  to  Irelahd  Snd  Scotland,  we  are 
disposed  to  recommend  that,  fOr  a  patent 
eztoiding  over  the. United  Kingdom,  the 
Olisnnel  Islands,  and  the  Colonies,  a  stamp 
df  fifty  pounds  should  be  required. 

6nt,  if  it  fehould  be  thought  inexpedient 
to  debar  inventors  firam  takhig  out  patents 
for  England  alone,  ill  ihat  ease  we  recom- 
mend that  a  stamp  of  thirty  pounds  should 
be  imposed  on  JmteiitB  fbr  Enghm^,  with  the 
Chmiiiel  lilands  and  Coloniei ;  with  an  addi« 
tlon  of  iwenty  pound*  fer  Scotland  and 
Ireland,  or  of  teh  pounds  fhr  either  Scotland 
or  Ireland  sefikratel^. 

We  ate  inclined  to  believe  that  such  an 
arrangement  would  afford  satisfection  to 
^tentoe*,  and  would,  at  the  same  time, 
compensate  the  revenue  fbr  thb  loss  which 
ik  would  sustain  by  the  adoption  bf  the 
ftmitie  we  have  reHommetaded. 

We  do  iiot  fed  ourselves  authorised  to 
iii4ke  miy  tug^tiotts  in  regard  to  the  pro- 
titsdlngs  before  the  Lord  Chancellor. 

W*  have,  however,  had  our  attentioh 
ekUod  to  the  subject  of  the  spedftcations 
and  their  mode  of  enrolment,  which  is  in- 
IsAdod  to  be  for  the  information  of  the 
ywsne* 

It  ii  itf  |f«it  Impottaaet  to  a  par^  qipiy^ 


in^  tb  tike  out  a  i>ateikt  for  •&  invention  to 
iscertain  what  patents  iik  relation  to  the 
same  objeci  have  been  previously  taken  out ; 
otherwise,  after  he  has  incurred  considerable 
expense  in  perfecting  his  invention  and  ob- 
taining t  grant,  some  ptevious  patent  may 
be  discovered  which  may  vitiate  his  patent 
by  destroying  its  originality. 

For  this,  and  Other  reasons,  it  would  seem 
tery  deidrable  that  speciftcations  should  be 
made  more  available  to  the  public  than  they 
are  at  present. 

It  has  already  been  stated  that  specifica- 
tiohs  have  been  hitherto  enrolled  in  three 
different  offices,  searches  in  all  of  which 
must  frequently  be  made  before  a  party 
seeking  to  obtain  a  patent  for  a  new  inven- 
tion can  satisfy  himself  that  no  similar  patent 
ha*  at  any  time  previously  been  granted; 
and,  f^om  the  absence  of  indexes  or  proper 
classiflcation,  these  searches  must  klways  be 
attended  with  great  uncertainty,  and  ofteh 
with  great  expense. 

The  difficulties  of  such  a  search  are  en- 
hanced by  the  speciflcatiotts  being  copied  on 
rolls  in  an  engrossing  hand. 

We  are  of  opinion  that  these  specifications 
khould  be  entered  in  book-form  in  a  com- 
mdn  hand,  and  that  propei'  indexes  should 
be  made  of  them.  They  would  then  bbcome 
very  valuable  references  for  the  public. 

Another  point  to  which  we  have  had  our 
attention  very  much  directed,  is  the  neces- 
sity of  a  patent  going  through  three  distinct 
and  separate  processes  in  order  to  be  made 
available  for  the  three  kingdoms. 

By  the  24th  article  of  the  Act  for  the 
vnibn  of  the  two  kingdoms  of  England  and 
Scotland,  5  and  6  Anne,  c.  8,  it  is  enacted, 
*'  That  a  sedl  in  Scotland  after  the  Union  be 
always  kept  and  made  use  of  in  all  things 
relating  to  private  righto  or  grants^  which 
have  usually  paased  the  Great  Seal  of  Scot- 
land, and  which  only  concern  offices j  grants, 
commissions,  and  private  rights  within  that 
kingdom." 

By  article  8,  sec.  3,  of  the  Act  of  Vnion 
with  Ireland,  39  and  40  Geo.  III.,  c. 
67,  it  is  enacted,  *'That  the  Great  Seal  of 
Ireland  may,  if  His  Migesty  shall  so  think 
fit^  after  thfe  Union,  be  used  in  like  manner 
as  before  the  Union,  except  where  it  is 
otherwise  provided  by  the  fbregoiog  articles, 
wltiiin  that  part  of  the  United  Kingdom 
eaUed  Ireland."  .      . 

These  enactmento  preclude  the  Lord 
Chancellor,  though  Keeper  of  the  Great 
Seal  of  the  United  Kingdom  of  Great  Britafai 
and  Ireland,  from  granting  a  patent  which 
can  extend  to  Scotland  or  Ireland* 

An  inventor,  therefore,  in  order  to  secttre 
to  himself  the  fall  benefit  of  his  inventioii, 
■iuat,  hi  many  caiei,  tike  aat  a  parent  1 
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each  of  the  three  Great  Seab  of  England, 
Ireland,  and  Scotland ;  thereby,  In  addition 
to  the  increased  trouble  and  delay,  yery 
contiderably  raising  the  ezpenaes  of  hii 
patent. 

The  fees  and  other  charges  incurred  in 
taking  out  a  patent  for  England,  the  Chan- 
nel Islands,  and  the  Colonies,  amount,  on  an 
aTerage,  to  about  150/.  But  in  order  to 
secure  a  patent  for  the  three  kingdoms,  a 
patentee  must  incur  an  expenditure  of  pro- 
bably three  times  that  amount 

The  following  is  the  course  pursued  with 
r^ard  to  patents  in  Ireland  and  Scotland : 

In  Ireland, — 1st.  Petition  to  the  Queen 
or  to  the  Lord  Lieutenant  of  Ireland.  If 
to  the  Queen,  it  is  referred  to  the  Lord 
Lieutenant.  In  either  case  the  petition  is 
referred  by  the  Lord  Lieutenant  to  the 
Attorney-General  for  Ireland  for  report. 

2nd.  On  the  receipt  of  the  Attorney- 
General's  report  a  draft  of  a  Queen's  Let- 
ter is  prepared  and  forwarded  to  the  Home- 
office  in  London. 

3rd.  The  Queen's  Letter,  which  contains 
the  authority  for  the  grant,  is  signed  by  Her 
Majesty,  countersigned  by  the  Secretary  of 
State,  entered  at  the  Signet  Office,  and 
sealed  with  the  Signet,  and  returned  to  the 
Lord  Lieutenant. 

4th.  On  the  receipt  of  the  Queen's  Let- 
ter, a  warrant  is  prepared  for  the  Lord 
Lieutenant's  signature,  directed  to  the  At- 
torney or  Solicitor-General,  authorizing  him 
to  draw  up  a  fiat  containing  a  grant  from 
the  Queen  to  the  parties  applying. 

5th.  The  fiat  is  submitted  for  his  Excel- 
lency's signature,  and  the  Priyy  Seal  is 
affixed. 

6th.  It  is  forwarded  to  the  Clerk  of  the 
Crown,  who  prepares  the  necessary  docu- 
ment thereon,  to  be  passed  under  the  Great 
Seal  of  Ireland. 

Caveats  against  grants  of  patents  may  be 
lodged  with  the  Attorney  or  Solicitor-Gene- 
ral for  Ireland ;  but  previously  to  a  hearing, 
the  opposing  party  is  required  to  lodge  50/. 
to  cover  the  expenses  of  the  inquiry. 

In  8eoUand,^lgL  Petition  to  the  Queen, 
which  is  left  at  the  Home  Office  in  London. 

2nd.  Reference  of  Petition  to  Lord  Advo- 
cate of  Scotland  for  report. 

3rd.  Report  of  Lord  Advocate. 

4th.  Queen's  Warrant,  prepared  at  the 
Home  Office,  directing  preparation  of  the 
patent. 

5  th.  The  patent  is  prepared  in  the  office 
of  the  Director  of  Chancery,  and  carried  at 
once  to  the  office  of  the  Keeper  of  the  Great 
Seal,  to  have  the  seal  affixed. 

The  same  proceedings  in  regard  to  opposi- 
tion take  place  before  the  Lord  Advocate  aa 
before  the  Attorney  or  Solicitor-General  at 
the  fint  stage  in  England. 


The  annexed  accoanti  wiU  show  the 
amount  of  fees  and  other  charges  payable 
on  patents  in  England,  Ireland,  and  in  Soot- 
Land  respectively.  It  will  be  observed  that 
these  accounts  do  not  include  the  fees,  Sec., 
on  the  specifications,  which  vary  according 
to  the  circumstances  of  each  case. 

It  appears  that  previously  to  the  passing 
of  the  Acts  of  Union,  patents  extending 
over  the  three  kingdoms  were  sometimes 
passed  under  the  Great  Seal  of  England 
alone,  and  we  see  no  real  practical  inconve- 
nience which  would  arise  from  permitting 
such  a  course  to  be  pursued  at  the  present 
time. 

We  would  suggest  that  all  patents  for  new 
inventions  might  be  granted  as  of  course  for 
the  United  Kingdom  of  Great  Britain  and 
Ireland,  and  that  the  proceedings  for  obtain- 
ing a  patent  should  take  place  in  this  king- 
dom only.  The  specification  in  that  case 
should  be  required  to  be  enrolled  in  each  of 
the  three  capitals. 

The  proceedings  for  a  patent,  whether  in 
England,  in  Scotland,  or  in  Ireland,  must 
originate  by  petition  to  the  Crown ;  and  it 
would  seem  that  Scotch  and  Irish  inventors 
almost  invariably  take  out  patents  in  Eng- 
land, if  not  previously  to,  at  aU  events  im- 
mediately after,  taking  out  their  Scotch  or 
Irish  patent.  The  advantage,  therefore,  that 
would  arise  from  the  course  recommended^ 
in  the  saving  of  fees  and  other  charges,  and 
of  time  and  trouble,  would  be  at  least  aa 
great  to  the  Scotch  and  Irish  patentee  as  to 
the  English. 

Cases,  however,  may  occur  in  which  it 
might  be  advisable  to  have  the  opinion  of 
the  crown  lawyers  in  Ireland  or  in  Scotland 
previously  to  Her  Mijesty  being  advised  to 
grant  her  letters  patent. 

We  would  tiierefore  suggest  that,  if  it 
should  be  determined  to  give  the  power  of 
granting  patents  under  the  single  Great  Seal 
of  the  United  Kingdom,  which  should  have 
effect  in  the  three  kingdoms  equally,  a  dis- 
cretionary power  should  be  given  to  the 
Secretary  of  State,  enabling  him,  should  he 
see  fit  so  to  do,  to  refer  the  petition  to  either 
the  Attorney  or  Solicitor-General  for  Eng- 
land, the  Attorney-General  for  Irdand,  or 
the  Lord  Advocate  of  Scotland. 

If  the  views  which  we  have  formed  with 
regard  to  the  abolition  of  patents  in  some 
cases,  and  the  simplification  in  aU  of  the  pro- 
cess of  passing  them,  shall  be  approved  of, 
the  retention  of  the  Signet  Office  as  a  dis- 
tinct branch  of  the  department  of  the 
Secretary  of  State  will  become  unneoea- 
sary. 

We  therefore  recommend  that  the  Signet 
Office  be  abolished,  and  whatever  businesa 
may  remain  to  be  transaeted  oonnectod  with 
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the  Signft  be  trinifeRied  to  the  Home  OiBoey 
tofetber  with  rach  of  the  reoorda,  &c.,  now 
d^oeited  in  the  Signet  Office  as  may  be 
neeeeaary  for  the  pnrpoaea  of  official  refer- 
CDee.  inie  remainder  might  be  eonaigned 
to  the  enatody  of  the  Maater  of  the  iUilla, 
or  to  the  State  Paper  Office. 

The  amount  of  bvaineaa  thna  tranaferred 
to  the  Home  Office  conld  not  be  Tery  oon- 
lidenhle. 

It  would  adll  be  neceaaary  to  retain  an 
ertabliahment  for  the  office  of  the  Lord 
Pjrrry  Seal,  though  the  dntiea  of  that  office 
would  be  mnch  redoeed,  and  would  not 
oooapy  the  time  of  more  than  one  clerk. 

The  buaineaa  of  the  Signet  and  Privy 
Seal  Offioea  ia  at  preaent  conducted  in  the 
nme  houae  in  Abingdon-atreety  for  which  a 
rent  it  paid  by  the  j^lio.  The  abolition  of 
the  Signet  Office  would  render  the  retention 
of  thia  houae  unneceaaary.  If  apartmenta 
could  be  provided  for  the  ftiture  accommo- 
dation of  the  Lord  Privy  Seal'a  department 
in  aome  one  of  the  pnblio  buildinga  in 
Whiteball,  it  would  be  a  great  oonvenience 
in  the  tranaaction  of  the  buaineaa  of  that 


We  thmk  it  deairable  to  refer  to  the  Act 
of  1  Vic.,  c.  73,  by  which  the  Queen  ia 
enabled  to  confer  certain  powera  and  immu- 
sitifla  on  trading  or  other  companiea  by 
moana  of  lettera  patent. 

The  operation  of  that  Act  will  not  be  in 
any  wmy  affeeted  by  the  changea  proposed 
in  thia  Beport,  which  have  referenoe  only  to 
tiie  mode  of  paaaing  lettera  patent. 

In  concluding  our  Report,  we  beg  leave 


to  enreaa  a  hope  that  the  interesta  of  mdi- 
vidnala  who  may  be  affected  by  our  reeom- 
mendationa  and  auggeationa  may  be  duly 
conaidered,  and  that  compensation  may  hd 
awarded  to  thoae  whoae  tenure  of  office 
gives  them  a  title  to  daim  it. 

MlNTO. 

6.  COANBWALL  LbWIS. 

H.  RiOH. 

Dated  thUSOth  day  of 
Jaauary,  1849. 


BxtraeU  fnm  Mmmtei  qf  Bvidenee, 
JoMpk  Clinton  SoberUom,  Esq.,  examined. 

Have  yon  practiaed  as  a  patent  agent  in 
London  ? — For  upwarda  of  20  yeara. 

The  Committee  underatand  that  the  nature 
of  the  business  of  a  patent  agent  is  to  adviae 
partiea  upon  the  obtaining  patents,  and  to 
obtain  the  patents  from  the  public  offices  ? 
—Yea,  to  paaa  the  patenta  through  the 
poblie  offices. 

How  many  persons  are  there  in  the  pro- 
lieaaion  of  patent  agents  >— About  seven  or 
eight. 

What  part  of  the  bnsinesi  of  a  patent 


agent  do  yon  oonnder  the  most  important; 
a  knowledge  of  the  scientific  details,  or  an 
acquaintance  with  the  practice  of  the  public 
offices  ? — A  knowledge  of  the  scientific  de- 
tails decidedly.  We  have  commonly  to 
adviae  the  party  applying  as  to  the  invention 
which  he  supposes  he  has  made  bdng  a  fit 
subject  for  a  patent,  and  as  to  its  having 
been  anticipated  or  not  by  previous  patents ; 
and  these  things  require  a  very  extensive 
knowledge  of  what  has  been  done  in  patent 
matters,  and  in  mechanical  matters  gene- 
raUy. 

After  the  applioation  for  a  patent  has 
been  made  to  the  Crown,  and  sent  to  the 
office  of  the  Secretary  of  State,  it  is  remitted 
to  the  Attorney-General  for  his  report,  and 
at  that  atage  of  the  proceeding,  to  oaae  of 
opposition,  a  hearing  takea  place  before  tlie 
Attorney  or  Solidtor-Generel  ?— Yes. 

Could  you  suggest  any  improvement  in 
that  atage  of  the  proceeding  ?— None ;  so 
hx  as  the  referenoe  to  the  Attorney-General 
is  concerned. 

You  consider  the  mode  of  hearing  the 
objections  before  the  Attorney  or  Solicitor- 
Greneral  at  the  report  is  aa  satisfactory  a 
form  as  possible  ?— I  think  that  it  ia  quite 
satisfactory,  with  this  exception,  that  the 
Attorney- Greneral  has  not  the  power,  on  a 
referenoe  from  the  Secretary  of  State,  to 
compel  the  attendance  of  witnesses  and  the 
production  of  papers,  and  this  exception 
also,  that  he  does  not  require  the  applicant 
to  every  case  to  deposit  an  outline  of  his 
tovention  before  issuing  the  report.  At 
present  it  is  only  m  opposed  cases  that  an 
outline  specification  is  lodged,  which  is 
attended  with  this  hardship,  that  a  man  who 
has  the  good  fortune  not  to  be  opposed, 
gets  through  with  an  open  patent  (aa  it  ia 
called};  he  is  not  tied  down  to  anything, 
and  it  ia  open  to  him  during  the  six  monthis 
allowed  for  specification  to  import  toto  it 
anything  which  the  words  of  the  title,  always 
vague  and  general  enough  for  the  purpose, 
will  cover,  though  they  may  not  have  had 
any  existence  at  the  time  of  hia  application, 
and  may  not  be  of  hia  own  mventioD.  He 
has  an  opportunity,  in  fact,  of  catcUng  up 
anything  that  may  come  to  hia  knowledge 
m  the  course  of  the  six  months ;  whereas 
another  party  who  happena  to  be  oppoaed  ia 
tied  down  to  the  outline  specification  which 
he  lodges  when  he  appears  before  the  Attor- 
ney-General,  or,  at  least,  cannot  travel  much 
beyond  it.  It  ia  a  aort  of  skeleton  descrip- 
tion of  his  invention  which  he  deposits,  and 
all  that  is  open  to  him  is  to  fill  it  up. 

You  would  require  a  similar  outline  spe- 
cification to  be  deposited  in  all  cases,  and 
not  merely  in  opposed  caaes  ?— Predaely  so. 

Assuming  the  report  to  be  ikvourable, 
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tnd  the  patant  to  proceed,  ttid  that  the 
wammt  ii  tent  from  the  office  of  the  Secre- 
tary of  State,  a  leoond  hearing  may  take 
place  at  the  Patent  BUI  Office,  may  It  not  ? 
— Yci. 

Doea  that  stage  appear  to  you  to  he  of 
importance  ? — I  think  it  la  tery  Ineonvenient 
and  uncaUed  for.  I  can  lee  no  reason  why 
the  report  of  the  Attorney- General  having 
heen  made  in  fa?onr  of  the  patent,  that  report 
shonld  not  at  once  go  to  the  Great  Seal. 

Is  there  not  an  opportunity  of  lodging  A 
special  caveat  at  the  Patent  Bill  Office  ?— 
Yea,  a  special  caveat ;  that  is,  a  caveat  in 
which  you  must  state  not  only  the  name  of 
the  patentee,  but  the  title  of  the  patent. 

Could  proper  security  be  taken  to  guard 
the  interests  which  are  now  protected  by  the 
special  caveat,  without  allowing  it  to  be 
entered  at  the  Patent  BUI  Office  ?— I  am  not 
aware  of  any  good  which  the  protection  does. 
It  is  attended  with  great  inconvenience  ;  for 
a  man,  after  the  hearing  has  taken  place 
before  the  Attorney-General,  may  be  op- 
posed again  by  the  tame  parties  before  the 
very  same  officer;  and  it  is  seldom  that 
anything  new  comea  out  on  the  second  op- 
position. It  is  generally  a  vexatious  oppo- 
sition at  the  Bill  Office. 

But  a  person  opposes  under  a  pecuniary 
risk  ?— Yes,  he  does ;  he  deposits  with  hia 
opposition  30/.,  and  he  pave  a  large  share  of 
the  expenses  if  his  opposition  Is  successftO. 

What  is  the  interval  of  time  that  elapses 
between  the  heating  at  the  report,  and  the 
hearing  at  the  Patent  Bill  Office  ?— It  takes 
generally  about  three  or  four  days  to  get  the 
warrant  for  the  bill,  and  It  is  very  seldom 
that  the  bill  is  prepared  in  less  time  than 
six  or  seven  days.  There  is  apparently  a 
very  great  deal  of  unnecessary  delay  here ; 
I  mean  at  the  Bill  Office. 

Can  a  caveat  be  lodged  at  the  Patent  Bill 
Office  up  to  the  last  moment  when  the  ^ill 
la  prepared  ?— Yes,  until  the  bill  is  actually 
out  of  the  office. 

In  fact,  an  interval  of  about  ten  days  b 
Allowed  by  the  present  system  ?— Yes. 

Is  there  any  advantage  in  passing  91  patent 
through  the  Signet  Office  ?— No  advantage 
whatever  to  the  sulject,  and  it  canaesavery 
great  delay. 

la  there  anr  advantage  in  passing  it 
through  the  Prity  Seal  Office?  — Nona 
whatever. 

Is  a  caveat  ever  entered  at  either  of  thoae 
offices?— -It  is  open  to  enter  one  at  the 
Wvy  Seal  Office,  but  I  have  never  known 
it  done.  It  ts  understood  that  you  might 
have  a  hearing  before  the  Lord  Privy  Seal, 
but  I  have  never  known  of  such  a  case. 

nie  patent  la  then  s«it  to  the  Great  S«J? 
—Yea. 


A  caveat  may  be  lodged  at  the  fhtaX  Bed, 
may  it  not  ? — ^Yes. 

The  Commissioners  have  been  InforflMd 
that  few  caveats  are  fai  ihct  lodged  at  the 
last  stage  ?— There  are  not  many,  beoanae 
it  is  in  the  power  of  the  Lord  Chancellor  to 
impose  costs  on  the  opposing  party,  and  in 
many  instances  such  ooata  have  amounted 
to  a  very  heavy  sum. 

Is  there  any  objection  to  the  prooeedlngi 
which  take  place  at  the  last  stage  ?->Koiie 
whatever,  exc^  the  heavy  expense  of  all 
proceedings  b  Ohanoery. 

Bo  you  conceive  that  any  advantaget 
attend  that  stage  ?--I  (Aunk  it  Is  very  desi- 
rable to  have  ihe  power  of  oppoelng  up  to 
the  hut  stage,  and  I  have  availed  myaelf  of 
this  opportunity  frequently.  When  a  com 
comes  before  the  Attorney-General,  hH 
jurisdiction  is  Umited  to  this  extent,  tiiat  ha 
is  not  supposed  to  have  the  power  of  admi- 
nistering an  oath,  or  compellmg  the  prodnC* 
tion  of  papers :  he  can  examine  any  pu%f 
who  appears  voluntarily  before  him,  or  any 
documenta  voluntarily  produced;  but  na 
cannot  compel  the  attendance  of  a  wHsesi, 
or  oblice  him  to  produce  anything ;  and  It 
often  happens  dat  the  Attomey-Goneral 
feels  himself  thus  embarraased  aa  to  deed- 
ing a  question,  and  avowedly  makes  Ui 
report  upon  the  understanding  tiiat  ttie  par* 
ties  will  go  and  discuss  the  matter  bemo 
the  L^rd  Chancellor.  We  have  hid  repeated 
instances  of  that  kind. 

Doea  it  often  happen  thattiie  Lord  Chan* 
cellor.refues  to  seal  the  patent  ?««I  hate 
not  known  many  cases  of  that  kind.  In  the 
last  case  in  which  we  were  ooncemod,  lie 
allowed  both  patents  to  go  ont  Hie  Lord 
Chancellor  r^rs  the  matter  back  to  the 
Attorney-General,  Who  has  then  the  poww 
to  administer  an  oath,  and  enforce  the  pro- 
duction of  papers.  The  proceedfaigs  are 
then  in  Chancery.  The  Lord  ChanoeUor 
very  seldom  goes  into  the  question,  but 
refers  it  to  the  Attorney-General,  and  the 
matter  is  generally  settled  before  him. 

Your  opinion  appeara  to  be,  that  the 
easentaal  elope  in  the  prooeeding  are  tfao 
feferenoe  firoaa  tiie  Home  Oifioe  to  the  At- 
torney or  Solicitor-General  at  the  report, 
and  afterwards  the  reference  at  ttie  Great 
Seal?— Yea;  and  if  the  Attomey-General 
nad  power  at  once  in  the  first  stage  to  take 
evidence  upon  oath»  and  to  oompA  the  at- 
tendance of  witneases  and  the  production  of 
papers,  I  should  oonodve  that  nothing  ftir- 
uier  than  that  would  be  requisite. 

Supposing  the  Attomev-General  had  thia 
oompnlsory  lurisdlction,  do  you  thhik  that 
one  substantial  stage  at  the  report  would  be 
sufficient  ?— I  think  so. 

At  an  events  it  would  obviate  prooeedlngi 
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that  BOW  arii0  Mbre  tlw  Lord  Chtnoellor  ? 
— Entirely  so.  The  matter  now  goM  back 
to  Mm  to  make  np  for  that  yery  delect  in 
the  prooeedingi. 

According  to  that  tiew,  an  application  to 
the  Crown  would  be  made  to  Uie  Secretary 
of  State,  and  he  would  refer  the  petition  to 
the  Attorney-General  for  his  opinion  ;  and 
the  Attomey-Creneral,  armed  with  the  power 
of  summoning  witneisea  and  administering 
an  oath,  wonld  inTcetigate  the  matter,  and 
if  he  reported  in  laronr  of  the  petition,  th» 
patent  would  be  made  out  in  the  office  of 
the  Searetary  of  State,  and  would  be  isaued 
Sn  a  complete  form  ?— Yes ;  the  warrant 
might  pass  from  the  Home  Office  at  once  to 
the  Lord  Chancellor  to  issue  the  patent,  as 
is  now  the  course  pursued  in  the  case  of 
Scotch  patents.  I  think  that  would  be 
amply  sufficient.  It  haa  been  propoaed  that 
the  Attorney-General  should  have  an  assist- 
ing committee  of  scientific  men ;  but  I  thuUt 
that  would  be  attended  with  too  much  ex- 
pense and  difficulty;  beiides  it  would  be 
always  in  the  power  of  the  Attorney-Gene- 
ral to  call  in  the  assistance  of  scient&c  men 
when  required.  He  could  always  send  for 
third  parties  to  adyise  with,  aa  in  feet  he 
doea  now  occasionally. 

Do  you  thhik  that  the  questions  which 
oone  before  the  Attorney-General  to  report 
upon,  are  more  of  a  legal  than  scientiUfto 
nature  ?— It  is  almost  in? arlably  «  combina- 
tion of  the  two. 

Are  they  questions  which  a  lawyer  or  a 
scientific  man  ia  the  most  competent  to  de- 
cide ?— I  should  much  prefer  die  Attomef- 
General,  after  he  haa  had  a  little  ezperienee. 
At  fint  he  is  of  course  not  so  well  acquainted 
with  such  matters ;  but  after  a  short  time  I 
huTC  seen  no  reason  to  be  dissatisfied. 

Doea  not  %  case  frequently  iuToWe  the 
•onstruction  of  an  azistiBg  spadfication  ?-^ 
Very  frequently. 

Upon  queadoni  of  that  sort,  is  not  a 
lawyer  more  competent  to  judge  than  a 
adentiflc  man?— No  doubt ;  I  should  prefer 
the  judgment  of  anoh  an  officer  as  the 
Attomey-General  to  that  of  any  sdentific 
man  that  could  be  |»ropo86d« 

Do  not  you  think  that  a  lawyer  is  more 
competent  to  decide  with  the  assistanee  of 
sdentiic  men»  than  a  seientifie  man  with 
the  assistance  of  lawrers  ?— Decidedly. 

Do  you  see  any  adTantage  in  the  pieaeut 
system  of  a  patent  passing  through  a  series 
of  public  offices  ?— None  whaterer.  A  great 
deal  of  delay  ia  thereby  oeeaaionedi  and 
iiften  Tory  great  ligustice;  the  more  espe- 
dsUy  as  there  is  only  one  day  a  wedc 
(Friday),  when  business  can  be  transacted 
at  the  Pkivy  Seal  Office. 

That  is  what  in  called  sealing  day  ?— 


Tee ;  and  there  is  only  one  day  In  a  week. 
You  mar  indeed  pay  eziara  for  a  private  seal 
on  any  day. 

Do  you  see  any  adTantage  in  the  present 
length  of  letters  patent  ?^-None  at  all. 

Do  not  you  think  it  might  be  shortened 
without  diminishing  the  security  to  the  pa- 
tentee?— I  do  not  see  any  object  to  be 
gained  by  it.  It  is  distinct  enough,  and 
obar  enough* 

Does  not  the  length  of  an  inatrument 
multiply  the  chanoea  of  error  in  transcrip- 
tion ?-^I  hsTe  scarcely  erer  known  anvtlung 
of  the  kind  to  occur.  When  any  clerical 
error  has  been  made  in  the  course  of  tran- 
scription, it  has  bean  either  in  the  name  of 
the  patentee,  or  in  the  title  of  the  inven- 
tion, and  these  are  parts  of  the  letters  patent 
which  would  not  be  at  alJ  affeoted  by  ii>ridg- 
ingthe  length  of  the  deed. 

Do  you  think  it  adYantageous  that  there 
should  be  a  series  of  transcripts  in  sucoes- 
siTc  public  offices?— I  think  that  the  two 
transcripU  in  the  Bill  Office  are  attended 
with  a  very  great  deal  of  unnecessary  ex- 
pense. One  is  sent  to  the  Priyy  Seal  OAcs, 
and  one  to  the  Signet  Office.  That  I  sup- 
pose nearly  doubles  the  expense ;  and  there 
can  be  no  doubt  that  the  number  of  chances 
of  errors  must  all  be  multiplied  by  the  dif- 
ferent stagea  the  thing  passes  through* 

In  the  same  way,  the  more  ooncise  the 
letters  patent  were  made,  but  being  equdDly 
guarded  in  its  provisions,  the  less  expensiTe 
it  would  be  ?— Yes ;  but  we  have  not  met 
with  auT  practical  faiconTenienoe  frt>m  the 
length  of  the  letters  patent 

Assuming  the  amount  of  the  public  chargea 
upon  a  patent  to  remain  the  same,  do  yon 
think  it  wonld  be  better  to  levy  them  as  at 
present,  by  a  suooession  of  fees,  or  to  take 
them  in  one  sum  in  the  form  of  a  stamp 
duty?— I  think  one  sum  as  a  stamp  dutgr 
would  be  touch  preferaUs. 

How  would  you  charge  the  duty,  in  case 
a  patent  ware  abandoned  before  it  reached 
the  Great  fieal  ?— That  is  a  difficulty,  cer- 
tainif ,  in  the  way  of  anUtltating  a  single 
stamp  duty# 

Do  yon  see  any  ol^eotion  to  chaiging  a 
stamp  duty  upon  the  ssaling  ol  a  patent, 
and  paying  the  Attorney  or  SoUdlor-Gene- 
ral  for  the  report  by  fees  ?— I  see  no  ob- 
jection to  that  I  think  it  would  be  de- 
sirable to  secure  the  fees  in  the  first  place, 
because  parties  eAen  conusenee  a  patent, 
and  then  abandon  the  proceedings ;  and  if 
th^  were  not  bound  to  pay  in  the  first 
iy^^»Af,  the  experlsMnt  would  be  maile  so 
ofteu,  that  it  would  be  attended  with  great 
public  inconyenience. 

Would  not  that  inconvenience  be  guarded 
against  by  requiring  the  fees  of  the  Attor- 
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ney-Genanl  to  be  paid  in  thei&nt  initaiiee, 
without  reference  to  the  lealing  of  the 
patent?  — I  think  the  Attorney- General 
ought  to  have  hii  feea  in  any  case.  The 
fees  of  the  English  office  are  exceedingly 
moderate— they  are  not  objected  to  at  all. 

(7b  b9  eofiltmMiI  m  omr  mxt.) 


8PVCIFI0ATX0N8  OT  KMOLXSH  PATBMT8  XK- 
mOLLXD     DUKINO     THB    WXBK    BNDINe 

2nd  OF  AuonsTy  1849. 

BoBKifT  Shaw,  of  Portlaw,  Waterford, 
cotton-spinner,  and  Samubl  H.  CottaXi 
of  Manchester,  machinist.  For  eertam 
impr<n>ed  machinery  for  preparing^  ipin- 
ning,  and  doubling  cotton,  waot,  flaxf  Hit, 
and  rimilarflbrout  materiaii.  Patent  dated 
Jannary  25,  1849. 

Hie  improTcments  specified  under  this 
patent  embrace  a  means  of  giving  motion  to 
the  throsUe-frames  by  bands  or  tapes  pass- 
ing OTcr  one  or  more  cylinders,  placed  with 
their  upper  surfaces  nearly  on  the  same 
plane  as  the  whanres  of  the  spindles;  an 
improfed  form  of  wharre  ;  and  certain 
arrangements  connected  with  the  headstock 
of  the  self-acting  mule,  whereby  its  motion 
may  be  regulated  so  as  to  give  a  greater  or 
less  twist  to  the  thread. 

Wakbfxbld  Pim,  of  Kingston-upon- 
Hnll,  engineer  and  boiler-maker.  For  mt- 
tam  hnprooementi  in  propelling  9hip9  or 
Viueli.    Patent  dated  January  25, 1849. 

These  improTcments  consist  in  having  a 
screw  or  other  propeller  sunk  faito  a  recess 
or  opening  near  to  the  bows  of  the  Teasel, 
iduch  is  to  be  conneeted  either  by  the  same 
shaft,  or  by  the  intervention  of  gearing,  with 
the  propeller,  placed  in  the  dead  wood  of 
the  vessel  near  the  stem. 

CSomi.— 'The  application  of  two  propel- 
lers used  in  ooqgunodon,  the  one  placed  near 
to  the  bows,  and  the  other  near  the  stem  of 
the  vessel. 

Jambs  Gxxbk  Gibsok,  of  Ardwieke, 
near  Manchester,  machinist.  For  certain 
ingfrovemenie  in  macAtMt  need  for  prepar- 
ing to  be  epnn  and  aphming  cotton  and  other 
fliroue  nietamcee,  and  fir  preparing  to  he 
woioen  and  weaeing  each  subetaneee  when 
jpim.    Patent  dated  January  27, 1849. 

The  principal  novelties  described  in  this 
speciliaition  are— 

1.  A  small  balance  lever,  over  each  of  the 
two  ends  of  which  a  single  roving  or  slnb- 
bing  slides  in  passing  through  the  machi- 
nery. If  any  one  of  the  two  rovings  happens 
to  break,  the  lever  gets  tumed  over  by  the 
roving,  which  remains  whole ;  and  this  action 
of  the  lever  is  made  to  stop  the  action  of 
thei        " 


2.  A  partionlar  kfaid  of  cam  for  holding 
two  rovings. 

3.  An  eipanding  pulley,  to  be  used  in- 
stead of  the  ordinary  cones,  for  varying  the 
motion  of  the  spinning  machinery. 

4.  An  arrangement  to  facilitate  the  use 
of  two  shuttles  in  the  weaving  of  fabrics 
where  two  shuttles  are  used. 

5.  An  arrangement  for  stopping  the 
action  of  the  loom  when  the  shuttle  is  not 
properly  boxed.    And 

6.  An  arrangement  for  stopping  the 
action  of  the  loom  when  any  fault  takes 
place  in  the  lifting  up  of  the  weft. 

PixRBB  Pbbdbbick  Gouot,  of  PaHs, 
France,  gentleman.  For  impraoemente  in 
apparatne  and  machinerg  fir  lifting  and 
moving  heavy  bodice,  and  for  raiting  and 
diaphuing  Jluide.  Patent  dated  January 
27,  1849.' 

Claime, — 1.  The  employment  of  air  for 
raidng  ships  for  purposes  of  repur. 

2.  Certain  modes  of  raising  ships  fbr  pur- 
poses of  repair,  by  the  rise  and  fall  of  the 
tides. 

3.  A  mode  of  raising  water. 

4.  The  application  of  compressed  air  or 
carbonic  add  gas  for  the  purpose  of  raising 
malt-liquors  and  spirits,  and  also  the  means 
employed  to  regulate  the  pressure  upon  the 
liquor  in  the  casks. 

5.  The  application  of  compressed  ur  to 
the  working  of  garden  engines  and  fountains. 

6.  The  appUcation  of  compressed  and 
dilated  air  for  raising  water  to  supply  warm 
baths. 

7.  The  application  of  atmospheric  pres- 
sure, in  combination  with  the  action  of  the 
tides,  to  empty  dry  docks. 

8.  Certain  modes  of  dislodging  masses 
of  water  or  liquids  f^om  land  hollows  or 
from  sewers,  without  cutting  through  the 
adjacent  heights,  and  the  applying  of  ftlls 
of  water,  artificially  obtained  by  such  mode 
or  modes,  to  motive  purposes. 

9.  A  domestic  hydraulic  apparatus. 

10.  An  arrangement  of  pumping  appi* 
ratus. 

11.  The  application  of  compressed  air  to 
the  purpose  of  filtering  fluids,  or  making 
extracts  and  essences.    And 

12.  An  apparatus  for  displacing  flnids. 
RiCHABD  Abohibald  Bboohan,  of  the 

Patent-Office,  166,  Fleet-street,  LondoB» 
patent  agent.  Jbr  certain  improvemenU 
in  the  man^factnre  qf  artijCnal  tfmfo. 
(Being  a  communication.)  Patent  dated 
January  27,  1849. 

Obrimf. — 1.  An  artificial  leg,  as  deaeribed 
in  the  general  arrangementi  and  adapta- 
tion of  parts  of  whi(£  the  same  consists  $ 
tiiat  is  to  say,  hi  so  far  u  regards  giving  tte 
thi|^»  at  its  lower  part,  a  spherioal  ahape. 
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10  that  the  aeoond  joint,  when  adapted 
tfwKto,  ahall  play  orer  the  aaid  sphere  when 
the  jmnt  ia  put  in  motion,  withoat  eanaing 
any  aeam  or  opening  to  he  made  hetween 


2.  The  combination  of  the  arm  and  ipring 
witii  the  thigh  and  aeeond  joint 

3.  The  ahaping  of  the  foot  and  ankle  so 
that  they  ahall  prodnoe,  when  pnt  together, 
liie  pecnUar  joint  described. 

4.  A  metiiod  of  attaching  the  toe-piece 
to  the  foot. 

5.  A  spring  for  actuating  the  toe-piece 
and  foot 

6.  The  tendon  in  the  posidoBin  which  it 
b  made  to  operate. 

7.  A  foot  arrangement,  independent  of 
the  tiiigh-piece,  when  snch  are  to  be  applied 
where  ampntationa  are  made  bebw  the 
knee.    And 

8.  The  metallic  plates  and  bolta  combin- 
ing the  thigh,  leg,  and  foot  at  the  articnla- 
tiona  of  the  knee  and  ankle  Joints. 

BwALO  BuPB,  Tlnsbnry-sqnare,  Mid- 
dleaex,  merchant.  .9br  tnymnemtiUt  in 
tM€  mMmfacHare  qf»oap.  (Partly  commu- 
nicBted.}    Patent  dated  Jannary  30,  1849. 

TUa  invention  conaiata  in  ^  applica- 
tkm  of  carbonated  alkali  hi  manner  fol- 
lowing:— 

A  saponaceona  glue  is  first  formed  with 
canatie  alkaline  lye,  in  as  pure  a  state  as 
poasible,  and  ita  degree  of  aaponification 
snbaeqnently  inoreaaed  by  the  vae  of  a 
stronger  lye.  Carbonated  alkali,  in  a  dry 
or  calcined  state,  is  then  added  in  snch 
qoantity  aa  that  tiie  amount  of  real  alkali 
eontained  tiierein  may  eqval  the  one-half  of 
that  in  the  saponaceona  compound ;  and  it 
ia  atatcd  that  the  degree  of  concentration  at 
whkdi  it  ia  deahrable  the  admiztnre  should 
take  place,  is  when  a  sample  of  the  com- 
pound flows  firom  a  trowel  in  a  coagulated 
atate. 

Cfaifli.— The  combination  of  carbonated 
alkatiy  aa  deacribed,  in  the  manufiusture  of 


WuiJAic  KxKwoKTHT,  Blackbum, 
Lancaater,  cotton  spinner.  For  tertain  tm- 
/>reagmen<t  m  pomtr^Unniu  for  tooaving. 
Patent  dated  January  31,  1849. 

The  patentee  remarks;  firstly,  that  al- 
tliougfa  sereral  contrirances  have  been  in- 
Tcnted  by  himself  and  partners  to  eflfect  the 
atoppage  of  the  taking-np-motion  or  coil- 
ing of  the  doth  when  the  weft  breaka  or 
£ail8,  they  haTC  not  hitherto  been  able  to 
prevent  the  InconTenience  ariring  firom  the 
onichea  being  obliged  to  be  lifted  so  repeat- 
edly out  of  the  teeth  of  the  ratchet-wheel,  to 
bring  the  eloth  back  to  its  orlg^al  position, 
In  consequence  of  its  being  a£ed  up  scycibI 
picks  between  the  breakage  or  fUllure  of 
ilie  weftf  and  the  itoppage ;  and,  accondly^ 


that  the  templea,  at  present  in  use  for  weav- 
ing strong  fabrics,  do  not  keep  the  selvages 
siifficiently  distended.  His  invention  has 
for  obje9t  to  remedy  these  disadvantages ; 
andis  as  follows: — 

1.  The  ratchet-wheel  is  attached  to  a  drum, 
which  ia  provided  with  an  inside  flange. 
The  inner  fuse  of  the  wheel  and  of  the  flange 
have  equidistant  alots  cut  in  them,  the  slots 
in  the  one  being  opposite  the  spacea  of 
the  other,  oonatltutiiig  in  eifoct  an  esci^- 
ment- wheel.  The  two  are  keyed  loosely  upon 
a  spindle,  whidi  carries  at  the  outer  end  a 
pinion,  and  communicates  motion  through 
the  intervention  of  toothed  gearing  to  & 
taking-up  beam.  Upon  the  same  spindle  is 
a  sUd&ig  dutch  which  is  furnished  with  a 
radial  arm,  carrying  at  its  upper  end  a  pin, 
which  prcjecta  to  an  equal  distance  on  both 
aides,  and  ia  of  somewhat  greater  length 
than  the  space  between  the  two  sets  of  slots, 
so  that  the  pin  ia  always  in  a*  dot  of  one  or 
dther  of  the  sets.  The  dutch  is  slidden  to 
and  firo  upon  the  spindle,  by  meana  of  a 
dutch  lever  connected  to  a  spring  lever ; 
and,  consequently,  the  pin  is  made  to  move 
in  and  out  of  the  dota  in  the  whed  and  the 
flange.  When  the  loom  is  working,  the 
spring  lever  is  hdd  back,  and  the  pin  caused 
to  take  into  one  of  the  slots  of  the  flange 
and  ou6  of  the  whed;  but  when  the  wdt 
breaks  or  fails,  the  loom  will  be  stopped  by 
any  well-known  apparatus,  and  the  spring 
lever  thereby  rdeaaed,  which  will  have  the 
effect  of  thrusting  the  pin  into  one  of  the 
dots  of  the  wheel,  and  of  prodndng  a  recoil 
of  the  spindle  equal  to  one-half  the  arc  of 
one  slot  and  blank,  and,  through  the  medium 
of  the  weight,  a  recoil  of  the  tddng*up  beam 
bi  proportion  to  the  toothed  gearing.  Mr. 
Kenworthy  proposes,  instead  of  the  preced- 
ing arrangement  of  slots,  to  construct  two 
rows  of  teeth  upon  the  periphery  of  the 
whed— 'the  teeth  of  the  one  row  bdng 
opponte  the  spacea  of  the  other ;  and 
to  substitute  for  the  pin  a  blade,  fixed 
on  the  radid  arm,  which  is  made  to  act  in 
the  same  manner ;  or,  to  dispense  with  the 
drum,  and  to  employ  two  pins  attached  to 
the  radid  arm,  and  inclined  at  such  anglea 
to  the  drcumference  of  the  whed,  as  that 
one  or  other  of  the  pins  shall  dways  be  in 
one  of  the  dots ;  or,  to  employ  two  reverse 
bevd  wheels  sliding  upon  a  spindle,  so  that 
one  of  them  may  dways  gear  into  a  third 
bevd  whed  placed  between  them,  and  keyed 
upon  a  spindle  which  carries  an  endless 
screw  that  gears  into  a  worm  wheel  keyed 
on  to  the  axle  of  the  taking-up  beam ;  or, 
an  arrangement  of  intemd  and  externd 
spur  wheels,  known  as  a  "reversing  mo- 
tion," and  well  understood. 

2.  The  improved  temple  consists  of  a 
combbiBtion  of  the  nipper  with  the  whed  or 
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roller  tonple*  The  wbeel  ii  provided  wiUi 
teeth  or  ctrdf ,  and  the  cap  for  keeping  the 
selTages  down  upon  them,  instead  of  being 
a  fiztore,  is  swiTeUed  on  a  pin.  A  pair  of 
jaws,  hating  the  inside  svfaoes  serrated, 
are  connected  to  it.  The  tc»p  one  is  fixed, 
and  attached  to  a  ierer  when  the  temple  is 
working,  wiiile  the  lower  one  is  moTeabie, 
and  centred  on  the  axle  of  the  wheel.  The 
Jaws  are  kept  closed  by  means  of  a  spring 
pressing  upon  a  bar  attached  to  the  lower 
one,  except  when  its  effept  if  destroyed  at 
each  stroke  of  the  tbiTy  and  the  Jaws  are 
then  mide  to  open.  The  lerer  is  centred 
vpon  a  pin.  In  order  that  when  the  ihvttlo 
i&ikes  agamst  the  temple  it  may  be  moted 
out  of  the  way. 

Claimi, — 1,  The  emplorment  of  the  es- 
wpoment  wheel,  and  rndiu  «rm  in  connec- 
tion therewith,  to  prodnce  it  poeitive  quan- 
tity of  recoil  of  the  taking-np  beam. 

8.  The  employment  of  the  oombination 
of  the  three  beyelled  wheels,  or  of  the  two 
external  spur  wheels  and  one  internal  spur 
wheel,  commonly  called  "  rerersing  motion," 
to  effect  a  positlTC  quantity  of  reeoU  of  the 
taking-up  beam. 

3.  The  oombination  of  the  nipper  with 
the  wheel  or  roller  temple,  and  the  swiTelled 
cap  in  connection  therewith, 

LnicirnL  WsLLMAV  Wright,  Chalford, 
Gloucester,  Ciyil  Engineer.  P>fr  etrtaSn 
Hmrw9mml9  m  preparing  oaWoM  fibromi 
$W9taHcei/or  §pinning  a$id  in  maeiineryf 
and  igifparatvi  connected  therewith,  Pateot 
dated  January  30th,  1849. 

These  improrements  refer  to  the  treatment 
of  ilaz  and  China  grass,  and  have  for  object 
to  free  them  from  matting,  and  from  gummy 
or  colouring  matters,  by  saturation  in  water 
and  alkaline  solutions,  without  the  workman 
being  obliged  to  remoTe  them  from  one  vessel 
to  another.  For  this  purpose  the  patentee 
proposes  to  employ  two  steam-tight  vessels, 
connected  together  at  top  and  bottom  by 
pipes  and  cocks.  The  first  vessel  has  an 
air-escape  pipe  in  the  top,  a  steam  induc- 
tion-pipe in  the  upper  portion  of  the  side, 
and  an  eduction-pipe  at  bottom.  It  Is, 
moreover,  provided  with  a  perforated  felse 
bottom,  inside,  to  which  a  hollow  vertical 
cylinder,  containing  a  piston-rod,  is  at- 
tached, and  whereby  the  bottom  is  lifted 
out  with  the  superjacent  materials,  through 
tlie  medium  of  a  crane,  or  other  suitable 
mechanical  means.  Over  the  top  of  the 
material  is  placed  a  perforated  plate,  and 
above  it  a  perforated  shield,  on  which  the 
alkaline  solution  or  the  water  is  caused  to 
fall  out  of  the  pipe  leading  from  the  top  of 
the  second  vessel,  so  that  it  may  be  equally 
distributed  over  the  top  surface.  The 
second  vessel  is  famiihed  on  the  top  with 
an    air-escape   pipe,    and    communicates 


through  tiie  upper  portion  of  the  tide,  miiik 
the  eouroa  of  supply  of  the  alkalbie  solntioA 
or  water,  and  at  bottom  with  a  steam- 
generator. 

The  fibrous  material  is  steeped  In  water 
for  twenty.fonr  hours,  and  then  plaoed  in 
fresh  water,  heated  to  SO^'Fahr,  for  another 
twenty-four  hours,  after  which  it  is  plaoed 
on  the  perforated  false  bottom  in  the  first 
vesseL  Steam  Is  made  to  pass  into  the 
lecond  vessel,  which  contains  an  alkaUne 
solutbn  of  a  strength  equal  to  6°  hygro* 
meter,  and  is  thereby  hotted,  and  ouwed  to 
fiow  on  to  the  material  in  the  first  imuAt 
and,  after  peraolating  throvgh  it,  to  petom 
to  the  seoond  one.  The  solution  ia  thus 
vaed  over  and  over  Hiainy  vntil  ashanatBd, 
when  a  tretk  lolution  may  be  tmployod«  if 
found  nooaiaary.  Clear  water  ia  then  miido 
to  flow  through  the  fibrona  matorials,  to 
deanae  them  froai  any  alkaUne  matter 
which  may  remain  {  af^  which  steam  ia 
driven  throsgh  them,  for  the  purpose  of 
drying  them,  and  when  that  ia  partiaUy  ef- 
focted,  they  are  lifted  out,  and  a  freah  supply 
put  in  thsir  place,  and  sulgeotod  to  the 
same  operation. 

No  daima  ajro  made  In  thia  qpooififiation. 

WKIKLT  Uar  OF  NVW  SNGLiaR  paTBim. 

William  Oeevet,  of  Battle  Bridge,  Kiddleaex, 
law-mUl  proprietor,  for  improvementB  ia  the 
maniillMitiird  of  boxes  for  matches  and  other  pur* 
posts.    July  1 ;  six  months. 

Julian  Edvard  Disbrowe  Rodgers,  of  High- 
streetf  Pimlico,  professor  of  chemlitiy,  fbr  im- 

Jrorements  in  the  maaoihotare  of  white  lead, 
nly  1;  six  months. 

David  Hareourt,  of  Binningfaam,  maahinist,  for 
Improvements  in  Tloes,  and  in  the  manufacture  of 
hinges,  and  also  in  apparatus  fbr  dressing  and 
anishing  aitioles  made  of  metal.  July  1{  six 
months. 

Adam  Yule,  of  Dundee,  master  mariner,  and 
John  Chanter,  of  Lloyd's,  London,  gentleman,  for 
ImproTementa  in  the  preparatioa  of  materials  tut 
coating  ships  and  other  Tcssels.  July  1|  alx 
months. 

Richard  Kemsley  Dar,  of  Hatford,  Essex,  hydro- 
fUse  manufustmer,  for  improTsmenta  In  the  manu^ 
fbcture  of  emery  paper,  emery  cloth,  and  other 
scouring  fabrics.    July  1 ;  six  months. 

Oeoige  Fellows  Harrington,  of  Portsmouth, 
dentist,  for  improvements  in  the  mannfketnre  of 
artifloial  teeth,  and  the  beds  and  palates  for  teeth. 
August  1 ;  six  months. 

Florentin  Joseph  De  Cavaillon,  of  Paris,  chemlat, 
for  certain  ImproTements  in  obtaining  oarbonated 
hydrogen  gas,  and  in  applying  the  products  result- 
ing therefrom  to  various  useful  purposes.  August 
1 ;  '^Ix  months. 

Eugene  Alexandre  Desire  Boucher,  of  Rue  des 
Vinaigriers,  Paris,  metal  merchant,  for  certain  im- 

frovements  in  the  manufiictare  of  cards.  August 
;  six  months. 

Jerome  Andre  Drieu,  of  Manchester,  machinist, 
for  certain  ImproTements  in  the  manoCaoture  of 
wearing-apparel,  and  in  the  maehineiy  or  apparatus 
connected  therewith.    August  1 ;  six  months. 

Benjamin  Thompson,  of  Newcastle-upon-Tyne, 
•iTil  engineer,  for  improvements  ia  the  manafho- 
tvre  of  iron.    Angast  1 ;  six  months. 

Thomas  Potts,  of  Birmingham,  manuihotursr, 


AI>?BETI8«MXMT8. 


August  1 ;  ttz  moBthi. 
Oarby,  matlMl  inttni- 
lentfl  in  air  guoi. 


Ipff  improvement*  to  appiiattts  oied  nith  cumins, 
Hinds,  maps,  and  pbuii.    ' 

John  thaw,  of  Oi 
■sot-^pakar.  for 
Aunst  1 ;  six  mom 

Angnstos  Roehn.  of  Paris,  gentleman,  for  fm- 
prevesnanu  in  aftaUng  loads  and  ways,  and  in 
eorering  the  floors  of  court  yaids,  buiidlngi,  and 
other  similar  places.  (Being  a  communication.) 
▲ngnstl;  six  months. 

James  Mordoeh,  of  Staple's  Inn,' mechanical 
dimnghtsman,  for  certain  unprovements  in  eon- 
Tcrttng  sea  vater  into  fresh,  and  in  Tentilating 
ships  and  other  vessels ;  applicable  also  to  the  eva- 
I  of  Uqoids,  and  to  the  eenoent|ratiM»  and 
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orystanization  of  gyraps  and  saline  solutions* 
(BeingacottmantcaOon.)   August  1 1  six  months. 

John  Parkinson,  of  Bury,  Lancaster,  brass  foun- 
der, for  improvements  in  machinery  or  apparatus 
for  measuring  and  registering  the  flow  of  Uquids. 
August  1 ;  six  months. 

Benjamin  Aingworth,  of  Bimdnghan,  bntttt»> 
maker,  for  improvements  in  ornamenting  iron  and 
other  metals  for  use  in  the  manufkcturing  of  gun- 
barrels,  and  all  other  articles  to  which  the  mum 
ornamented  metals  may  be  applied.  August  li 
six  moDths.  ^ 

David  Clevis  Knab,  of  Leieester-place,  eivilengi- 
neer,  for  an  improved  apparatus  for  distUling  Ibtly 
and  oily  matters.    August  1 ;  six  months. 


Date  of 

No.  In 

lUglstn-  the  &e- 

tUm. 

gifter. 

July  16 

197S 

SO 

1974 

,• 

1975 

„ 

1976 
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W9BU.T  U8T  or  OlSiairt  FOR  ARTtOL«8  OF  UTILITT  RIOItnmiD. 


Proprietors' ^amM,  Addre«i99.  Bnliiloets  of  Peiign, 

George  Priee....,.,^.....,  Birmingham.. Stove. 

Sablna  de  Canlier  .....^  Oeleman-streei,  OUy  ............... «« The  Otteman  Oiadle." 

Miller  and  Co 870,  Oxfordstreet ^^,..  Bed«ide  or  othu  table- 

George  Weet...  ...„.«..„  Biccarton,  Linlithgow Tile  machine.  ^  ^  ' 

Bobtrt  William  Wright  99,  I>evonshiKMliiolM^.,H^ Oompoimd  signet  and  keeper 

rt8f. 


nratoetlon 
GutU  Per 


Wharf  Boadf  CUy  Rdad^  Londofu 
TT  cannot  now  be  doubted  even  by  the  most  sceptical,  but  that  GUTTA  PERCHA  must  henceforward 
iM  regarded  as  one  of  the  blessings  of  a  gracious  Providence,  inasmuch  as  it  affords  a  sure  and  certain 
'  Hon  i^om  celd  and  damp  feet,  and  thus  tends  to  protect  the  fbody  from  disease  and  premature  death. 
Pensha  Solos  keop  the  feet  WARM  IN  COLD,  AND  DRY  IN  W£X  W£ATH£R.  They  are 
I  more  durable  than  leather  and  also  cheaper.  These  soles  may  be  steeped  for  months  tooxtukb  in 
esld  water,  and  when  taken  out  will  be  found  as  firm  and  dry  as  when  first  put  in. 

<3utta  Percha  Tnbine, 

Being  so  extraordinary  a  conductor  of  sound.  Is  use'd  as  speaking  times  in  mines,  manufactories,  hotels, 
waiekoQses,  fte.  Tills  tubing  nsay  also  be  applied  in  Churches  and  Chapels,  for  the  purpose  of  enabling 
deaf  persons  to  listen  to  the  sermon,  &o.  For  conveying  messages  from  one  room  to  another,  or  from  the 
nast'head  to  the  deck  of  a  Tessel,  it  is  invaluable.  For  greater  distances  the  newly'invented  Electric- 
T^icgnph  Wtae  coveied  with  Gutta  Percha  is  strongly  recommended. 

Bim  Bands. 

The  increasing  demand  for  the  Outu  Percha  strapping  for  driving  bands,  lathe-straps,  &c.,  frilly  Justifies 
Ike  strong  recommendations  they  have  everywhere  received. 

Gotta  Percha  Pomp  Buckets,  OlaekSy  Arc. 

Few  applications  of  Gotta  Percha  appear  likely  to  be  of  such  extensive  use  to  manufootnrers,  engineers, 
te.,  as  Oie  substitution  of  it  for  leather  in  pump  buckeu,  valves,  &o.  Tbese  buckets  can  be  had  of  any 
sbe  or  thickness  withovt  sxam  or  joivt,  and  as  cold  loattr  wUl  m$9er  so/ten  tAeai,  they  seldom  need 
anyiepiir. 

Gutta  Percka  Picture  Frames. 

The  Ontta  Peceha  Company  having  supplied  HER  MAJISSTY  THE  QUEEN  with  several  elaborate 
Gutta  Percha  Picture  Frames  for  Buckingbam  Palace,  which  have  been  highly  approved  by  the  Royal 
flamlly,  frdly  anticipate  a  great  demand  for  frames  from  the  nobility  throughout  the  country.  In  order 
that  the  picture-frame  makers  may  not  be  Injured,  the  Company  will  supply  the  trade  with  the  mouldings, 
•omer  aaid  centra  pleees,  fee.,  and  allow  them  to  kakb  up  the  irames.  Pattern  books  for  the  trade  are  now 
oeatdy. 

Gulta  PeielM  setes,  solution,  inkstands,  card-trays,  medallions,  picture-frames,  brackets,  mouldings, 
wfaidow-blind  eord,  so^^ishes,  tap-fomiles,  cornices,  vases,  fire-buckets,  bowls,  pen-trays,  stethoscopes, 
thin  lining,  tlirtad,  fiower-poU,  ear-tmmpeta,  &c.,  &e.,  manalbotured  at  the  Company's  works,  Wharf> 
road,  GityHNMdi  LoDdeni  and  eold  by  their  Whelesale  d0t)oia  in  towA  or  countiy. 
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FISHE  R'S  PATENT  IMPROVEMENTS  IN  COKE  OVENS. 

Fig.  1.  Fig.  2. 
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fishbr's  patbnt  improysmxnts  im  ookb  o^Birs^ 


[t*At«nt  dsted  Febrauy  8, 1849. 


Mb.  Fisher's  specification  is  of  great 
length,  but  the  improvements  which  it 
describes  are,  with  a  few  exceptions,  of 
80  practicallj  useful  a  character,  and 
likely  to  exercise  so  much  influence  oo 
the  future  progress  of  the  important 
brandi  of  manufacture  to  which  they 
i^iatei  that  we  must  endeayour  to  find 
room  for  it  in  full,  with  the  omission 
merely  of  the  formal  parts. 

The  first  branch  ot  Mr.  Filler's  im- 
provements (to  which  we  shall  confine 
ourselves  in  the  present  Number)  is  in- 
troduced by  the  following  general  con- 
siderations : 

As  coke  owns  are  now  commonly  oon- 
strocted,  the  air  employed  to  keep  up  the 
comboition  during  the  process  of  coking  is 
admitted  near  to  tne  surface  of  the  baramg 
mass,  and  tiiougli  great  paint  are  in  some 
cases  taken  to  diffose  it  equally  over  the 
entire  suifsos,  yet  owing  to  the  dose  con- 
tact of  the  au:  with  the  eoal,  there  is  always 
a  coniiderable  portion  of  the  air  which  com- 
bines  with  the  solid  carbon  of  the  coal,  and 
becomes  thereby  converted  into  carbonic 
add  and  carbonic  oxide,  which  eicapes  from 
the  oven.  Again ;  there  is  usaally  a  very 
defident  supply  of  fresh  air  where  it  is 
most  wanted,  namely,  immediately  under 
the  crown  of  the  arch,  where  the  gases  ac« 
eunulate;  the  consequence  of  which  is 
that  a  considerable  portion  of  these  gases 
peases  off  unconsomed.  From  these  differ- 
ent causes,  there  is  always  a  great  loss  in 
the  yidd  of  coke  produced  from  a  given 
quantity  of  coal,  and  also  a  less  quantity  of 
coke  manufMStured  in  a  given  time  firom  a 
given  superficial  area  of  oven.  The  quality 
of  the  coke  produced  is  also  impaired ;  for 
the  hotter  the  oven,  and  the  more  the  crude 
materials  are  kept  from  direct  contact  with 
the  atmospheric  air,  the  greater  always  is 
the  yidd  sind  the  denser  and  purer  the  coke. 
Moreover,  the  quantity  of  gases  which 
escape  in  an  unconsumed  state  from  ovens 
into  the  atmosphere  is  frequently  much  in- 
creased by  thdr  being  allowed  to  pass 
directly  from  each  oven  mto  the  atmosphere. 
Attempts  have  been  made  to  remedy  this 
evil  by  causing  a  number  of  ovens  to  dis- 
charge themsdves  into  one  common  fiae 
termmating  in  a  lofty  chimney ;  but  though 
by  this  means  most  of  the  gases  are  con- 
sumed before  passing  into  the  atmospheric 
air  and  a  saving  of  heat  is  effected,  yet  tiie 
dkimney  produces  an  excessive  draught  from 


Patentee,  Mr.  Henry  Fisher,  of  Upholland,  Lancashire.      Specification 
carolled  August  8, 1849.] 

the  ovens,  and  through  all  the  air  fines  intO 
the  ovens,  which  is  injurious  to  the  quality 
of  the  coke,  and  causes  a  decreased  yiel^ 
from  a  given  quantity  of  coal  or  slack.  I^ 
is  not  more  necessary  to  the  production  of^ 
good  coke  that  the  heat  should  be  great  than 
that  the  draft  into  and  from  j^^  oven 
should  be  gentle,  and  equably  maintained 
during  the  prooess  of  coking. 


The  object,  therefore,  of  Mr.  Fisher 
in  this  first  branch  of  his  invention  is  so 
to  construct  the  oven  that  '*  there  shall 
always  be  a  due  supply  of  atmospheric 
air  admitted  into  the  oven  after  the  first 
ignition  of  the  coal  or  slack,  and  that  tiie 
bulk  of  the  supply,  shall  be  introdueed 
at  as  great  a  distance  as  may  be,  from 
the  ignited  materials,  and  thereby  com- 
pletely combine  with,  and  effect  the  per- 
fect combustion  of  the  gases  arising  frx>m 
the  same.*' 

The  better  to  accomplish  these  various 
objects,  I  construct  the  ovens  in  the  manner 
represented  in  figs.  1  to  11,  both  indnaive 
of  the  figures  annexed. 

Fig.  I,  is  a  front  elevation  of  an  oven  with 
the  door  open. 

Fig.  2,  a  back  devation. 

Fig.  3,  is  a  plan  of  two  of  a  seriea  of 
ovens,  the  saase  as  figs.  1  and  2. 

Fig.  4  is  a  longitudinal  section  on  the  liBe^ 
B  C,  ot  fig.  3. 

Fig.  5,  a  longitudind  section  on  the  line, 
MM,  of  fig.  3. 

Fig.  6,  is  a  longitudind  section  on  the  line, 
KL,  of  fig.  3. 

Fig.  6*,  a  transverse  section  of  a  single 
oven  on  the  line,  R  S,  of  fig.  3. 

Fig.  7,  is  a  section  on  tbe  line,  N  D,  of 
fig.  3. 

Figs.  8  and  9,  represent  a  section  on  the 
Ime,  O  P,  of  fig.  3. 

Fig.  10,  is  a  view  of  the  interior  of  the 
oven  on  a  horizontd  line  above  the  door. 

Fig.  10",  is  a  view  of  the  floor  of  the  oven, 
with  the  door  and  back  opening  dosed. 

Fig.  11,  is  a  view  of  the  floor  with  the 
door  and  hack  opening  open. 

A,  figs.  2,  3,  4,  5,  6,  is  the  main  flue, 
which  is  carried  on  the  top  of  the  back  wall, 
and  leads  the  gases  arising  from  a  series  of 
ovens  into  the  chimney  ;  a  a,  (figs.  1,  2,  3» 
4,  6,  6*,  7,8  and  9,)  are  passages  which  con- 
vey the  air  from  the  front  and  back  of  the 
oven  over  and  down  through  the  arch,  into 
the  interior  of  the  oven,  where  tlie 
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J  from  the  ooal  or  ilack  acoamnlate ; 
b^  b^,  b  b,  figi.  1, 2f  3, 4,  5,  are  air  paasagea 
ItftdiDg  into  the  front  and  back  of  the  oven ; 
%Md  k,  fifs.  2,  4,  JM  an  areh  under  the  back 
wall  of  the  otod. 

M  M  M,  (tp.  3,  5,  6,  7,  8,  9,)  are  the 
piers  vhidi  divide  the  orens.  D,  fi^t.  3f 
5,  6*,  7 ;  and  8  and  9,  is  a  diicharge  flue, 
which  runs  along  the  top  of  each  alternate 
pier,  immediatelj  above  the  spring  of  the 
arch,  and  is  common  to  the  two  adjoining 
Fig.  5. 


oTens  {  e  c,  figs.  3,  4,  8  and  9,  are  passages 
whioh  couTcy  the  nseid  gases  from  each  pair 
of  ovens  into  other  passages,  h  h,  ftgs.  3,  5, 
which  terminate  at  d,  (fig.  3,)  where  they 
open  into  the  common  discharge- flue,  D ; 
i,  (fig.  5)  is  an  air-hole  for  admitting  air  into 
D.  (A  similar  longitudinal  discharge  fine, 
D,  may  be  also  applied  to  single  ovenst  in 
order  to  obviate  the  necessity  for  a  tail 
chimney.) 

F  (figs.  4, 7}  is  the  aperture  in  the  top  of 
Fig.  6. 


mA  oven,  through  which  it  is  charged  with 
coal  or  slack,  according  to  the  plan  for 
which  letters  patent  were  granted  to  John 
Cox  cm  tlw  21it  day  of  Notember,  1840,  as 


the  same  has  been  improved  by  me  in  the 
manner  described  under  the  second  head  of 
this  specification. 

E,  (figs.  3, 8  and  9)  is  the  chimney. 
q2 


124  ON  CERTAIN  BESEARCHEfl  OF  HR.  BOOLE,  AND  THE  SYMBOL  OF  INFIHWr. 


F/,  (fig.  4)  are  the  tilM  and  briokB  which 
idoae  the  door  in  front  of  the  oven,  and  G, 
those  which  cloie  it  at  the  back. 

The  principal  pecnliarities  in  the  con- 
Btmction  of  these  OTens  (so  far  as  regards 
this  first  head  of  my  in?ention\  to  which  I 
lay  daim,  u^—FUnt,  the  auxiliary  air- 
paMages,  a  a,  which  oonyeylthe  air  through 
the  ardh  Into  theinterior  of  the  oven  at  the 
top,  where  the  gases  accumulate,  and  where 
direct  contact  with  the  crude  or  burning 
ini^^iiriaU  is  hnpossible;  and,  Second,  the 
discharge-flue,  D,  common  to  every  two 
ovens  of  a  series,  which  does  away  with  the 
necessity  for  the  lofty  chimney  ordinarily 
attached  to  coke  ovens. 

The  dimensions  which  I  find  most  suitable 
in  practice  for  these  improved  ovens,  are  the 
following :  vis.,  width  in  front,  7  feet,  gra- 
dually  Hfminiahing  to  6^  fcct  at  the  back ; 
height  from  the  floor  to  the  spring  of  the 
arch  about  4^  feet,  and  versed  sine  of  the 
arch  over  the  oven  about  10  inches.  But 
I  vary  these  dimensions  according  to  the 
kind  of  coal  to  be  coked,  and  sometimes 
form  the  oven  throughout  of  the  same  width 
as  the  door.  The  sides  of  the  arch  bring  pa- 
rallel, I  make  the  front  and  back  openings 
of  the  entire  width  of  the  oven  at  front  and 
back  req>eetively,  or  nearly  so. 

The  air-flues,  aOf  and  5  (,  are  repre- 
sented in  the  engravings  as  being  formed  in 
alternate  piers,  but  thi^  may  be  formed  in 
the  same  pier  if  preferred,  without  any 
material  pngudlce  to  the  system  of  action. 

When  the  coal  is  sufficiently  ignited,  I 
sometimes  «iiminUh  the  supply  of  air  through 
the  front  and  baok  openings  (&'  6^  and  b.  b) 
and  depend  mainly  for  a  supply  of  air  from 
the  top  fluea,  a  a,  through  the  arch. 
{To  be  conHnmed  m  our  ne»t.) 


ON  CURTAIN  U8BARCHI8  OF  MB.  BOOLB, 
AND  TBB  BTMBOI.  OF  IKFINITT. 

Sir, — To  your  dietinguished  corre- 
tpondient,  Mr.  Gbobge  Boole,  of  Lin- 
coln, I  have  to  express  my  thanks  for 
the  courteous  and  interesting  communi- 
cation in  which,  at  pages  254-5  of  the 
49th  volume  of  the  Meehankt'  Maga- 
zfM,  he  has  been  pleased  to  notice  some 
remarks  on  his  logical  writings  which  I 
made  at  page  79  of  the  same  volume. 
It  is  not  my  wish  or  intention  to  prolong 
a  discussion  which  might  have  the  effect 
of  distracting  Mr.  Boole's  attention 
-from  other  investigations ;  but  I  shall  be 
permitted  to  suggest  that  it  may  be  a 
question  whether  we  may  not  as  truly 
say  Uiat  Kaht  has  based  metaphysic  on 


logic,  as  that  he  has  founded  logic  on 
metaphysic. 

My  present  object  is,  however,  oon- 
nected  with  Mr.  Boolb's  obeervatioDB 
on  the  "  Laws  of  Quaternions,''  at  page 
280  of  the  33rd  volume  of  the  PhUo' 
sophical  Magazine  (Ser.  iii.)  He  has 
there  shown  that  the  quaternion  rela* 
tions 

when  considered  as  of  universal  appli- 
cation conduct  us  to  the  conditions 

j<«  -*,  ^;«-t,  <*-  -y, 
and  thus  lead  to  a  sacrifice  of  the  com- 
mutative character  of  multiplication.  It 
becomes  therefore  a  subject  of  inquiry 
whether  the  fundament^  equations  of 
my  Tessarine  System*  entail  upon  us 
the  necessity  of  any  such  sacrifice.  To 
ascertain  this,  I  shall  apply  the  method 
of  Mr.  Boole  to  the  Tessarine  condi- 
tions 

Let,  then,  the  subjectof  operation  be 
j%  and  we  have 

or  tyy-^iV 

but  /»-!, 

therefore  <'y-*'/y' 

So,  if  the  subject  be  kz,  we  have 
fk"  Vz^i'Vt, 
or  yv^z^^jfz^iiyz; 

and,  proceeding  thus,  we  see  that  the 
commutative  character  of  multiplica- 
tion is  preserved  in  the  Tessarine 
Theory. 

Before  concluding,  I  wish  to  call  at- 
tention to  a  point  respecting  the  symbol 
of  infinity.  It  has  been  observed  by 
Dr.  Peacock  at  pp.  237,  tt  seq.  of  the 
third  Report  of  the  British  Association, 
that  this  symbol  may  denote  impossi- 
bility.    Why  is  thb  ?    Perhaps  the  fol- 


•  On  the  subject  of  the  Theory  of  TesMrinw,  I 
would  refer  the  reader  to  previous  papers  in  this 
Journal,  and  alto  to  the  following  articles  in  the 
PMl.  Mag.  (Third  Series). 

1.  On  certain  Functions  resembling  Qnsterai- 
ons,  and  on  a  new  Imaginary  la  Algebra.  PitiL 
Mag,,  8.  ill.,  vol.  xxxlil.,  pp.  435—439. 

2.  On  a  new  Imaginary  in  Algf^hpi.  IfrW*  voL 
xxxiv.,  pp.  37—47.  ^ 

3.  Solution  of  two  Geometrical  Problems.  Aid; 
pp.  132—136. 

4.  On  the  Symbols  of  Algebra,  and  on  the 
Theory  of  Tessarioes.    Ibid^  pp.  40e— 410. 

The  reader  is  also  particularly  referred  to  the 
"Brraia  to  the  last  cited  volume  of  the  PhU.  Mmg. 
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kming  remark  may  have  tome  bearing 
on  Uie  (piestion. 
Consider  the  two  equations 

O-i^x-f  •*+! 
O-Va-^/J+T. 
The  ilrst  of  these  is  eridently  impom- 
bU.    The   seeond  is   satisfied   by  the 
▼sloe 

x»co; 
bat,  on  mnltiplying  the  two  equations 


together,  we  are  conducted  to  the  resolt 
0--1. 
In  other  words,  although  one  of  the 
above  congeneric  surd  equations  is  satis- 
fled  by  «—oo,  the  rational  equation 
which  is  the  product  of  the  two  is  nume- 
rical incongruity. 

I  am,  Sir,  yours,  &c., 

Jambs  Cockle. 

3,  Church-yaTd  Court,  Temple,  Auguit  6, 1849. 


ON  THE  TOIE8  IN  WHICH   ▲  SUM   OF  BCONBT  WILL  DOUBLE  rrSBLT. 

Let  P  be  the  prindpaL 

t  the  interest  of  1/.  for  one  year. 

8  the  amonnt. 

%         the  number  of  years. 
m         the  number  of  payments  in  a  year. 
Then  (1  -i-t)  is  the  amount  of  1/.  in  one  year,  when  the  interest  is  payable  annu- 
ally; and  ( 1  -I-  -^l"*  b  that  amount  when  the  interest  is  payable  m  tunes  a  year. 

By  known  theorems,  when  the  interest  is  payable  yearly, 

8-P  (1  +  0*  !  but  8-2  P  .-.  2P-P.  (!  +  »)*• 
or2«(l  +  2)r 
and  log.  2«ifli.  log.  (1  +  0 
log.  2 

•■•  ""log.  (1+0 
Similarly  when  the  interest  is  payable  m  times  a  year,  we  have 

log>2 


>o«..o*i). 


Henee  if  a  sum  of  money  be  put  out  at  interest,  and  the  interest  be  couTcrtiUe 
into  capital  at  the  time  it  becomes  due,  the  sum  will  double  itself  in  the  times  shown 
below  under  the  specified  conditions  :— 


At  5  per  cent,  payable  yearly ,  it  will  double  itself  in 
„  half-yearly 

„  quarterly 


At  4iper  cent,  payable  yearly, 
„  half-yearly 

„  quarterly 


At  4  per  cent.,  payable  yearly, 
„  hidf-yearly 

„  quarterly 


At  3i  per  eent,  payable  yearly, 
„  half-yearly 

„  quarterly 


At  3  per  eent,  payable  yearly, 
quarterly 


Yeara. 
14,2067 
14,035S 
13,9494 

15,7473 
15,5759 
15,4897 

17,6730 
17,5014 
17,4150 

20,1488 
19,9770 
19,8907 

23,4498 
23,2779 
23,1014 


The  preceding  results  have  been  obtained  by  the  application  of  the  abore  ezpres- 


IM 
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•ioiii ;  it  k  Motidered  that  they  may  occasioiially  be  useful  to  the  man  <»f  budneai, 
at  all  events,  they  afford  a  profitable  exercise  for  the  young  arithmetician  to  teat  their 
accuracy.  $.  ^. 

Exeter,  July  31, 1849. 


THE    INTXNTIOM   OF  THE   DaBDQOrO-MAOBINB. 


In  reading  over  Mr.  de  ChesneVs  paper 
in  the  Mechanics*  Magazine,  No.  Il50, 
2drdof  August,  1845, wherein  documents 
are  brought  forward  proving  incontestlbly 
that  the  Steam -dredging  Machine  was  in- 
vented, and  first  put  to  use  by  Sir  Samuel 
Bentham,  not  as  has  been  asserted  by 
Mr.  Rennie,  it  appears  that  an  important 
and  a  published  document  has  been 
omitted  by  Mr.  de  Chesnel,  namely,  one 
addressed  25th  of  April,  1801,  to  Charles 
Abbott,  Esq.,  Chairman  of  the  Select 
Committee  of  the  House  of  Commons, 
for  the  farther  improvement  of  the  Port 
of  London.  That  Committee  had  re- 
quested Sir  Samuel's  opinion  on  the  sub- 
ject of  a  projected  bridge :  after  having 
given  his  ideas  on  the  subject  of  the 
bridge,  he  added,  that  be  '*  would  farther 
take  the  liberty  of  offering  some  obser- 
vations respecting  other  objects  of  im- 
provement which  appear  to  be  under 
eonsideratioD  ;'*  and  continued  thus,-^ 

"  Ffanst,  with  regard  to  deepening  the 
river.  The  eligibility  of  all  the  plans 
for  the  improvement  of  the  navigation 
of  it,  as  well  as  for  the  making  new  em- 
bankmenu,  seems  to  depend  greatly  on 
the  cost  and  expedition  with  which  the 
i^ratioDs  can  be  carried  on  of  digging 
under  water,  and  of  depositing  the  soU 
taken  up :  so  much  so,  that  the  coming 
to  a  decision  on  iust  grounds,  respecting 
the  preference  to  be  given  to  one  or  other 
of  the  plans  before  the  Committee,  seems 
to  requure  that  the  rate  of  expense  and 
time  necessary  for  the  deepening,  and 
for  the  subsequent  cleansing  of  the  river 
should  be  first  ascertained.  On  this  head 
I  would  observe,  that  having  bad  under 
consideration  several  proposals  from 
others  in  reference  from  the  Admiralty 
Board,  as  well  as  plans  of  my  own  for 
the  improvement  of  some  of  our  naval 
ports,  the  expediency  of  all  of  which 
plans,  depends  more  or  less  on  the  ex- 
pense at  which  digging  under  water  can 
be  effected,  and  finding  the  tardiness,  as 
well  as  the  enormeus  expense  of  doing 
this  business  by  means  of  the  ordinary 
ballast  lighters,  to  stand  as  a  barrier 
against  any  attenpta  at  improvement  by 


these  means,  this  expense  being  at  Porta- 
mouth,  28.  6d,  a  ton,  including  the  ear^ 
rying  away  the  soil,  I  have  been  induced 
to  oontrive  an  apparatus  for  digging  on* 
der  water  by  means  of  a  steam  engine. 
Such  an  apparatus  is  in  consequence  pre- 
paring}  by  order  of  the  Admiralty,  for  the 
use  of  Portsmouth  ILirbour ;  and  when- 
ever that  one  shall  be  so  far  completed, 
as  for  its  efficiency  to  be  asceruined,  I 
should  suppose  that  others  would  be 
ordered  for  the  improvement  of  the  na- 
vigation  of  the  Thames  and  Medway,  in 
as  far  as  his  Majesty's  dock-yards  are 
concerned.  In  the  mean  time,  though 
I  have  no  doubt  that  some  farther  im- 
provements will  suggest  themselves  in 
the  course  of  the  first  experiments  with 
this  engine,  I  take  the  liberty  of  sending 
copies  of  drawings  of  this  apraratus  aucn 
as  it  is  at  present  preparing.  The  expense 
of  the  whole  apparatus,  including  four 
barges  of  about  200  tons  each  for  carry- 
ing away  and  depositing  the  soil,  two  of 
them  for  depositing  it  in  deep  water,  the 
others  at  about  the  surface  of  the  water, 
was  estimated  at  4,700/.  It  is  calculated 
that  by  this  means  about  one  thousand 
tons  may  be  raised  and  deposited  in  m 
day,  at  an  expense  (including  interest  of 
the  money  laid  out  on  the  machinery  of 
it,  labour  and  fuel)  of  about  tviopenoe  a 
ton." 

The  above  communicatioo  was  printed, 
together  with  other  papers  relative  to  the 
Port  of  London,  by  the  order  of  the 
House  of  Commons. 

Thus  it  appears,  that  not  only  were 
detailed  drawings  of  Sir  Samuel's  steam- 
dredging  machine  laid  before  the  Admi- 
ralty, 13th  of  May,  1806,  as  Mr.  de 
Ohesnel  has  stated ;  but  farther,  that 
copies  of  these  drawing  were  sent  to 
the  Committee  of  the  House  of  Com- 
:  ions,  in  May  of  the  year  preceding  thai 
in  which  Mr.  Eennie  first  proposed  a 
steam -dredging  machine.  Publicity  hav- 
ing thus  been  given  to  Sir  Samuers  in- 
vention, it  is  not  impossible  but  that  Mr. 
Rennie  might  have  had  a/^em  to  those 
drawings  in  the  year  before  the  time  of 
his  first  proposal  of  such  an  ^(>aratnt» 
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NotwithBtandiDg  Sir  SMDuel's  suppo- 
sttioo,  that  improvements  of  his  first  ma- 
chine would  present  themselves,  it  is  re- 
markable, that  none  such  have  been  made 
in  the  half  eentury  during  which  this  in- 
▼entioQ  has  been  in  such  exteDsive  nae,  for, 
so  far  as  can  be  learnt  from  printed  state- 


ments, no  modification  of  Sir  Sanoel^s 
machine  has  ever  surpassed  it  in  the  ex- 
cellence of  the  work  done,  and  it  does  not 
appear,  that  any  one  has  equalled  it,  in 
the  low  rate  at  which  by  its  means,  soil 
from  under  water  can  be  raised. 


vkb.buam'9  PATsvr  mpBoraiffEMTs  in  firs-arms. 

[Patent  dated  July  so,  1849.] 
Fig.l. 


'Mr.  NsedbaoD's  improvements  in  fire-arms 
oonsiBt— infv%.  Of  certain  additions  to 
the  stock  and  lock  of  maskets  and  fowling- 
pieces,  whereby  every  time  the  fire>arm  is 
loaded  and  the  hammer  pulled  back  to  full 
ooek,  preparatory  to  firing,  a  percussion 
cap  is  taken  from  a  reserve  or  magazine 
formed  in  the  stock  and  placed  upon  the 
nipple  of  the  lock,  and  the  necessity  of  per- 
forming that  operation  by  hand  is  thus 
avoided. 

Fig.  1,  is  a  part  side  elevation  of  a  double- 
barrelled  fowling-piece,  fitted  with  these 
additions,  and  fig.  2,  is  a  plan  of  the  same. 
A  b  tbe  itock  ;  B  B,  are  the  barrels ;  C,  is 
tke  plate  of  the  lock ;  D,  the  hammer,  or 
cook  ;  B,  is  a  cap-dui^r,  which  is  afllxed 
to  the  pUtte  of  the  lock,  and  moves  back- 
wards and  forwards  within  a  recess,  e,  made 
for  it  in  the  plate.  On  the  iuside  of  the 
ooek  there  is  a  small  projecting  pin,  a, 
whioh  takes  into  a  cleft,  b,  in  the  lower  end 
of  the  oharger,  E,  but  has  no  action  upon  it 
tfll  the  hammer  is  drawn  back  from  half 
ooek  to  foil  cock,  when  the  action  of  the 
pin  causes  tbe  charger  to  move  forward  to 
the  position  in  which  it  is  represented  in 
tbe  engraving,  (fig.  1,)  naively,  immediately 
over  Uie  nipple.  F  F,  are  channels  in  the 
stock  (one  po  each  barrel),  which  form  the 
liisiss  er  magaiinrs  for  the  percussion 
CKpBf  (only  one  of  these  channeli  is  seen  in 


fig.  1).  These  channek  may  be  either  ent 
out  of  the  wood  or  formed  by  inserting 
small  metal  pipes  into  the  wood,  and,  iS 
either  case,  they  should  be  a  very  little 
larger  than  the  diameter  of  the  percussion 
caps,  so  that  while  the  caps  have  perfect 
freedom  to  pass  along  the  channels,  they 
shall  Bot  be  able  to  turn  in  it  end  over  end. 
Fig.  3,  is  a  pUn  of  that  part  of  the  stock 
where  the  channels,  F  F,  terminate  towards 
the  mu22le  of  the  piece.  6  6,  are  rec- 
tangular openings,  by  which  the  caps  are 
introduced  into  the  channels,  F  F,  and  e  e, 
small  guide-pins  which  project  obliquely  into 
these  openings  and  render  it  impossible  to 
put  the  caps  in  any  other  than  the  proper 
way  into  the  channels. 

The  number  of  caps  oontainad  in  these 
channels  or  reserves  will  vary  with  the 
length  of  the  stock,  but  guns  with  the  ordi- 
nary length  of  stock  will  contain  more  than 
is  sufficient  for  a  single  day's  shooting; 
H  H,  are  spring  covers  to  the  openings,  6  6. 

When  the  diarge  is  being  Inserted  into 
the  piece,  the  position  in  whieh  it  is  held 
causes  the  caps  in  the  channels  to  gravitate 
towards  the  lock,  and  as  the  cfaamiel  termi- 
nates at  the  upper  edge  of  the  plate  of  the 
lock,  just  before  tbe  mouth  of  the  cap- 
charger,  the  last  or  lowest  of  the  series  of 
caps  drops  into  the  ohaiger.  The  hammer 
is  supposed  to  be  down  upon  the  nipple  at 
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this  instant,  but  the  charge  having  been  put 
into  the  bairel  the  hammer  is  then  brought 
to  half-cock,  in  which  position  it  retains 
the  cap  in  the  place  in  the  charger,  into 
which  it  had  dropped.  When  the  piece  is 
to  be  fired  off,  the  drawing  up  pf  the  ham- 
mer causes  the  charger  to  move  forward 
and  put  a  cap  upon  the  nipple,  yet  without 
pressmg  it  down  so  far  as  to  cause  an  ex- 
plosion to  take  place.  On  drawing  the 
trigger,  the  cap-charger  instantly  recedes 
back  into  its  place  under  the  hammer, 
ready  to  take  up  and  supply  another  cap 
when  the  piece  is  again  charged. 

From  the  description  which  has  been  thus 
glren,  it  will  be  obvious  that  the  charger, 
instead  of  being  placed  outside  of  the  plate  of 
the  lock,  might  be  placed  inside ;  but  this  is 
an  arrangement  which  Mr.  Needham  does 
not  recommend,  as  it  would  cause  openings 
to  be  Idt  in  the  interior  of  the  lock,  through 
which  it  might  very  soon  become  foul.  The 
charger  instead  also  of  being  put  in  motion 
from  the  hammer,  might  be  directly  con- 
nected with  the  tumbler,  or  might  be  acted 
upon  by  the  ramrod  of  the  gun,  so  that 
when  the  ramrod  was  inserted  into  its  place 
it  should  cause  the  charger  to  bring  a  cap 
OTcr  upon  the  nipple.  These  plans  are 
mentioned  to  show  how  the  charger  may  be 
acted  upon  so  as  to  perform  the  office  it  is 
Intended  to  fulfil,  but  they  are  considered 
less  efficient  than  the  method  first  de- 
scribed. 

Secondly,  Mr.  Needham's  invention  has 
for  its  object  the  rendering  of  fire-arms 
more  safe  while  being  handled,  and  consists 
of  a  safety-lock,  the  parts  peculiar  to  which 
are  represented  in  dotted  l£aes  in  fig.  1.  A^ 
is  a  lever  which  is  joined  by  a  hinge  joint  to 
the  butt  of  the  stock  at  B',  and  towards 
the  lock  is  sunk  in  a  recess  in  the  stock. 
The  free  end  of  the  lever,  A>-,  abuts  against 
a  pin,  fff  projecting  from  another  short 
lever,  C*,  which  has  its  axis  fixed  upon  the 
pUte  of  the  lock.  Hie  lever,  C,  is  kept 
pressing  up  against  the  tumbler,  T,  by 
means  of  a  spring,  D',  and  by  taking  into 
the  first  vent,/,  of  the  tumbler,  prevents 
the  hammer  from  coming  down  upon  the 
percussion  cap.  In  grasping  the  piece  by 
the  hand  to  fire  it  off,  the  hand  necessarily 
presses  upon  the  lever,  A^,  and  allows  the 
hammer  to  come  freely  down  upon  the  nip- 
ple. Consequently,  the  gun  or  piece  cannot 
be  fired  unless  both  the  lever,  A^,  and  the 
trigger  are  acted  upon,  and  this  done  at  one 
and  the  same  time. 

Ctetmt. — I  claim  the  combination  of  the 
hammer  with  a  percussion  cap-chaxger,  in 
the  manner  before  described,  whereby  every 
time  the  hammer  is  drawn  back  tofUl  coek 
the  charger  moves  forwards  and  puts  a  per- 
L  cap  upon  the  nipple. 


Second.  I  daim  the  forming  of  channels 
in  the  forepart  of  the  stock  for  holding  per- 
cussion caps,  having  rectangular  openings 
and  guide-pins,  as  before  described. 

And,  TMrd,  I  daim  the  safety-lock,  before 
described,  in  so  fStf  as  regards  the  parts  in- 
dicated in  dotted  lines  in  fig.  1. 


THE  SBYBN  LAMPS  OP  AKOHITBCTUKB.  BT 
JOHN  RUSKIK,  AX7TH0E  OP  "  MODBBK 
PAINTBBS.''      LONDON,  1849. 

Coming  from  the  pen  of  one  whose 
''Modem  Painters"  has  earned  for  him  the 
reputation  of  an  original,  and  acute  critic  in 
art,  this  newproductionhas  obtained  fiurmore 
notice  frf  m  the  reviewing  craft  than  usually 
falls  to  the  lot  of  books  on  the  subject  of 
architecture.  For  this  it  is,  no  doubt,  partly 
indebted  to  the  fandfulness  of  its  titie,  and 
the  singularity  of  its  style.  In  these  re- 
spects it  certainly  deserves  to  be  called,  as 
it  has  been,  '*  a  very  remarkable  book ;" 
though,  for  our  own^parts,  we  have  but  a 
small  comer  in  our  toleration  for  mannerism 
of  any  sort,  and  least  of  all  for  such  man- 
nerism as  Mr.  Ruskin  delights  in.  He 
would  be  thought  a  man  of  fine  feelings  and 
livdy  emotions;  but  only  plays  the  part 
after  the  fiuhion  of  the  Bombastes'  of  the 
stage,  and  Mawworms  of  the  conventicle. 
The  pith  of  his  discourse  lies  in  exaggera- 
tion ;  in  saying  odd  and  absurd  things  in  a 
fantastic  way.  He  appears  uniformly  frur 
more  attentive  to  manner  than  to  matter ; 
and  in  some  places  wraps  up  his  meaning  in 
such  mystical  language  as  to  be  wholly  un- 
intelligible. It  would  require  thrice  "  Seven 
Lamps"  to  throw  a  glimmering  of  moaning 
upon  such  passages,  for  Example,  aa  the 
following,  in  which  he  undertakes  to  er- 
plain{/)  what  picturesqueness  means :  " The 
picturesque  ie  dewhped  diaHneihmliff 
exactly  p  in  proportion  to,  tke  distance /irom 
the  centre  of  thought  qf  thoee  pointe  of 
character  in  which  theeuhlimity  itjtmnd!" 
The  italics,  which  are  Mr.  Rnskin's  own, 
are  of  course  intended  to  impress  some 
momentous  piece  of  esthetic  doctrine  upo 
the  reader ;  but  what  its  meaning  may  be 
no  one  can  tdl— not  even,  we  suspeoti  the 
author  himielf. 
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llie  high,  not  to  uy  eottnTBgant  oom- 
iMndatioiis  whleh  Mr.  Raskin  hat  ebtained 
from  molt  of  thoie  who  have  spoken  of  his 
**  Seven  Lamps*'  are,  it  may  be  presnmedi 
perfectly  sincere  and  spontaneous,  becaase, 
so  far  from  falling  in  with,  and  flatteriog 
popular  notions  and  prejudices,  he  often 
runs  quite  counter  to  established  opinions 
and  existing  interests.  He  Tituperates  rail- 
roads and  railway  travelling;  sneers  at 
shop-front  deoomtion;  strongly  protests 
against  the  wholesale  mushroom  erections  of 
building  speculators;  is  quite  furious 
against  the  use  of  factitious  materials,  and 
cast  or  machine-wrought  ornaments ;  and  is 
anything  but  national  in  his  architectural 
sympathies— extolling  mediaeval  art  to  the 
skies,  but  that  chiefly  which  has  flourished 
under  the  **  blue  serene*'  of  Italy,  and  con- 
signing the  Gothic  style  of  our  hyper- 
borean regions  ('*  our  detestable  perpendi- 
cular," as  he  calls  it,)  to  everlasting  in- 
ftuny. 

In  much  of  this  there  is  palpable  affecta- 
tion. Mr.  Raskin  has  fallen,  into  the  great 
error  of  confounding  mere  difference  of 
opinion  with  originality.  It  is  easy  to  differ 
from  the  recorded^  judgments  of  persons 
reeognlsed  for  ages  as  authorities  in  art  and 
sdence ;  not  always  so  easy  to  give  a  suffi- 
cient reason  for  the  differences.  The  ori- 
ginal thinker  is  he  only,  who  sees  farther  or 
better  than  those  who  have  preceded  him*— 
net  be  who  merely  fancies  the  weasel  to  be 
**  very  like  a  whale."  We  cannot  be  ex- 
pected to  discuss  here  the  many  heresies  in 
coneCmctive  art  of  which  Mr.  Raskin  is 
goQty ;  it  would  be  quite  foreign,  indeed, 
to  the  pnrposes  of  this  Journal  to  do  so ; 
bat  one  of  these  which  we  have  just  cited 
fUb  to  directly  within  our  special  province, 
at  to  provoke  irresistibly  a  few  remarks. 

We  allude  to  Mr.  Ruskin's  denunciation 
of  '*  cast  or  machine- wiought  ornaments ;" 
in  which  he  evidentiy  points  to  the  large 
share  which  the  admirable  wood  and  stone 
carving  machiBery  of  Mr.  Jordan  has  had  in 
the  embellishment  of  the  New  Palace  at 
Wcttminster.  Mr.  Raskin  can  see  beauty 
in  no  ornament  which  does  not  display  the 
Ivji^hand.    Witii   him  all  catting  it  bad 


cutting  which  is  effSected  by  machinery,  or 
is,  to  use  a  phrase  oC  his  ovni,  "  deadly 
cut  i"  all  pains,  cold,  lifeless,  and  heartless, 
which  does  not  bear  the  palpable  marks  of 
having  been  directly  bestowed  by  some  hand 
instinct  with  life.  If  there  be  any  sense  or 
rationality  in  this,  then  we  ought  for  con- 
sistency sake  to  place,  in  the  same  category 
with  machine-produced  architectural  orna- 
ments, every  other  product  of  the  arts  of 
moulding  and  casting— -call  for  a  revival 
of  the  times  of  written  and  illuminated  books 
— throw  all  our  types,  and  woodcuts,  and 
engraved  plates  into  the  sea, — melt  down 
all  our  best  coins  and  medals,— and  make  a 
grand  bonfire  of  all  our  type-cast  science 
and  literature,  the  '' Seven  Lamps"  inclu- 
ded. Such  doctrine  requires  only  to  be 
followed  out  to  its  legitimate  consequences 
to  be  utterly  demolished. 

Some  truth  there  is  in  what  Mr.  Ruskin 
says  about  the  '*  look  of  equal  trouble 
everywhere  apparent"  in  machine-produced 
decoration ;  but  that  is  an  objection  which 
applies  just  as  forcibly  to  hand-work.  No 
doubt  there  is  in  all  architectural  decoration 
a  very  needless  equality  of  pains  bestowed. 
A  building  should  i^ear  to  be  equally 
flnished  throughout,  yet  the  degree  of  actual 
finish  bestowed  on  its  several  features  should 
be  regulated  according  to  their  situation  and 
distance  from  the  eye.  AU  that  cornea 
within  the  scope  of  close  inspection  should, 
of  course,  be  carefully  finished  up,  whereas 
the  same  degree  of  finish  becomes  quite 
thrown  away  on  the  upper  parts  of  a  lofty 
building,  where  even  rode  and  coarse,  but 
artistic  touches,  would  tell  infinitely  better 
than  the  most  delicate  workmanship.  Scene- 
painters  understand  working  for  artistic 
^eet  much  better  than  architects  appear  to 
do.  With  their  daubinfft  as  it  is  frequentiy 
called,  they  express  far  more  than  they 
posnbly  could  do,  by  flnishfaig  up  their  pro- 
ductions like  easel  or  cabinet  pictures.  The 
besetting  sin  of  our  arehiteets  is,  that  they 
do  not  sufficiently  study  effect,  or  do  not 
make  due  allowance,  as  the  soene-painter 
does,  for  the  altered  appearance  oooationed 
by  dittanoe,  and  for  what  hi  either  gained 
or  lott  thereby.  The  appearance  answers 
a3 
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all  the  purpoM  of  "  daboration  "  itaelf  in 
those  parts  and  details  which  are  resioyed 
from  dose  inspection;  and  to  be  able  to 
produce  sach  appearance,  without  snper- 
flnons  cost  and  ill-bestowed  labour,  shows 
real  skill  and  artistic  ability  on  the  part  of 
an  architect.  The  work  of  the  mason  or 
moulder,  though  performed  by  hand,  is,  for 
the  most  part,  done  quite  as  meehanicaUy 
as  it  would  be  by  a  machine.  Nay,  accord- 
ing to  present  practice,  the  details  of  a 
building  require,  even  on  the  part  of  the 
architect  himself,  very  little  more  than  to 
copy  correctly  what  was  originally  shaped 
out  and  produced  by  positive  design, — by 
the  exercise  of  invention,  and  by  careful 
study  of  effect,  and  of  what  particular  pur- 
poses and  oecaaions  expressly  demand. 
Now-a-days,  on  the  contrary,  any  exerdse 
of  artistic  freedom,  instead  of  bdng  at  all 
encouraged,  is  reprobated  as  licentious — at 
least,  by  your  straight-laced  precedent  gen- 
try, who  are  equally  micrological  in  taste 
and  microscopical  in  vision. 

Mr.  Ruskin  makes  no  express  mention  in 
his  book  of  the  New  Palace  of  Westminster*; 
but  in  other  instances  besides  that  which  we 
hare  already  noticed,  his  remarks  seem  evi- 
dently levelled  against  it ;  at  any  rate,  they 
hit  it  palpably  enough.  It  is  the  greatest 
modem  example  of  that  style  which  Mr. 
Ruskin  is  pleased  to  call  the  "  detestable 
perpendicular."  To  that  style  he  will  allow 
no  merit  whatever,  regarding  it  as  no  better 
thin  a  degradation  and  corruption  of  the 
Gothic  previously  employed.  In  this  opi- 
nbn  we  oniwlves  do  not  at  all  hold  with 
Um ;  for  it  appears  to  ns  to  possess  many 
beauties  and  merits  peculiarly  its  own,  and 
to  bOf  withal,  more  manageable  for  modem 
purposes  than  the  ecclesiastical  Gothic. 
Both  that  and  the  later  *< Tudor"  styles 
have  much  of  the  palatial  in  their  character, 
•—at  iMit  eontain  aleneDts  which  may  be 
made  highly  oi»da«iv«  to  palatial  grandeur 
and  riehneas.  (Mil,  Mr.  Ruskin  will  tole- 
rate ndthers  for,  besides  calling  the  perpen- 
dicular style  '' detesUble,"  he  expressly 
•ays  of  Iha  other',  that  he  has  «<  always 
■pokenofitwithoontampt.^  Andiaqpeak- 
ing  of  it  now,  he  employs  what  is  certainly  a 


most  scurvy  oomparlson,  saying,  that  'Mt 
adopta  for  ita  leading  feature  (oharaeterlstio) 
an  entanglement  of  cross  bars  and  vertloala, 
showing  about  as  much  invention  or  skill  of 
design  as  a  bricklayer's  sieve. "  Smart 
words,  but  nothing  more.  Mr.  Ruskin 
does  not  furnish  a  single  artistic  ground  for 
objecting  to  the  intersection  of  vertical  and 
horizontal  mouldings.  That,  like  any  other 
characteristic  mode  of  ornamentation  be- 
onging  to  a  style,  it  may  be,  and  perhaps 
frequently  has  been  carried  to  excess,  is  not 
to  be  denied  ;  but  then  it  is  the  exee$9,  and 
not  the  mode  itself,  which  is  to  be  con- 
demoed. 

Mr.  Ruskin  is  such  a  lover  of  "  pure 
nature,"  in  what  we  maycaU  the  cant  sense 
of  the  term,  that  he  even  objects  to  the  let- 
ters of  the  alphabet  on  that  account  1—**  Of 
all  things  unlike  nature,  the  forms  of  letters 
are  perhaps  the  most  so.''  But  here  our 
author  has  made  a  sad  slip.  For  though  he 
thus  in  one  part  of  his  work  denounces  leU 
ters  for  their  unnaturalness,  he  dsewhere 
recommends  inscriptions  as  very  appropriate 
for  the  fronts  of  even  dwdling-houses.  It  . 
may  be  said,  **  Oh,  but  he  means  that  such 
inscriptions  should  have  »o  M^ertin  them  ?" 
Perhaps  so. 

The  only  modem  buildhoig  which  Mr. 
Ruskin  regards  with  favour,  or  condescends 
to  mention  at  all,  is  the  British  Museum, 
and  for  the  same  reason,  apparently,  which 
influenoes  most  of  his  other  judgments — 
everybody  eke  eondenme  it.  But  hare, 
again,  he  is  guilty  of  a  very  gross  incon- 
sistency ;  for  the  Museum,  as  all  the  wwld 
knows,  is  in  the  Grecian  style,  and  Sir  Robert 
Smirke  is  the  greatest  modem  adapter 
of  that  style.  And  yet  it  is  in  such  terms 
aa  these  Mr.  Ruskin  speaks  elsewhere  of 
Sir  Robert's  labours  : — **  I  cannot  coneeive 
any  one  insane  enough  to  project  tiia  vulga- 
rization of  Greek  architecture."  Thus, 
though  he  gives  Sir  Robert  Smirke  a  friendly 
'pat  on  the  cheek  on  one  side  of  his  fiace,  he 
gives  him  also  a  confoundedly  heavy  box 
o'  the  ear  on  the  other — ^because,  from  first 
to  last,  Sir  Robert  has  dealt  in  the  *'  vulga- 
riiation  of  Greek  architecture,"  applying  it 
In. the  most  mediaaieal  manner  poasiblay  to 
every  purpose  imaginable. 
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What  it  is  that  especially  axdtes  Mr. 
Buskin's  ''  sincere  admiration  "  of  the 
British  Museum,  we  are  left  to  guess ;  for, 
as  usual  with  him,  he  is  content  to  he  sin- 
gulsr  in  his  opinion  without  oifeHiig  any  good 
reason  for  it.  Mr.  Buskin's  ambition  is  to 
be  considered  as  the  Longinus  of  his  day ; 
but  he  is  no  more  than  a  tolerable  '*  Sir 
Oracle."  ^ 

bain's  ELBcrmo-OHmifiCAL  printing 

TMLmOBAPR. 

A  highly  interesting  exhibition  took  place 
last  week  at  the  Hotel  Victoria,  Paris,  of  the 
new  system  of  electric  telegraph  invented 
by  Mr.  Bain,  who  is  at  this  time  superin- 
tending the  laying  down  of  1,600  miles 
of  telegraph  on  his  new  principle  in  the 
United  States.  Mr.  Bain's  apparatus  was 
exhibited  and  ably  toplained  by  Mr.  W. 
Badddey,  who  came  from  London  for  the 
purpose.  By  this  diseoTcry  the  rapidity  of 
communication  is  increased  from  65  letters, 
or  about  nine  words,  to  1,000  letters  per 
minute.  Mr.  Baddeley  was  visited  by  nearly 
two  hundred  men  of  sdenoe,  and  gentlemen 
connected  with  the  GoTcmment  Railroad 
Companies,  &c, — GaUgnatd'M  Mesutnger. 

[Mr.  Bain's  Telegraph  has  been  for  some 
time  past  working  between  Wsshington  and 
Philadelphia,  where  it  has  given  the  greatest 
satisfaction.  Arrangements  are  now  making 
Ibr  its  employment  by  the  Electric  Telegraph 
Company  in  London,  who  have  purchased 
Mr.  Bain's  patents  for  Great  Britain.    En. 

M  M.] 

— » 

•TU.LIN«'8  PR0CB88  OF  MAKING  AMBSR 
YABNISH. 

In  manufacturing  amber  varnish  accord- 
ing to  Mr.  Stelling's  method,  the  amber 
(which  has  to  be  submitted  to  high  tempe- 
rature to  melt  it)  is  introduced  into  a  stout 
copper  vessel,  which  is  closed  at  top  and 
hated  with  clay.  TUs  vessel  u  furnished  at 
ita  lower  end  with  a  Auinel-shaped  vent, 
which  carries  a  perforated  sheet  of  iron  or 
sieve,  sufficiently  fine  to  prevent  the  escape 
with  the  melted  amber  of  any  impurities 
which  might  be  eontained  in  the  amber. 
This  vessel  is  introduoed  into  a  Isrge  chafing- 
dish  fixed  upon  a  high  stand,  and  its  taper- 
hug  bottom  projects  throogh  a  hole  in  the 
bottom  of  the  chafing-dish,  and  extends  a 
lew  inches  downwards.  When  the  vessel  is 
thus  a^usted,  the  chafing-dish  is  nearly 
lllled  with  eoal  and  lighted.  The  fuel  is,  by 
the  peculiar  form  of  the  chafing-dish,  pre- 


vented firom  dropping  into  the  oil  vessel,  to 
be  presently  described,  and  thereby  soiling 
the  liquid. 

The  heat  from  the  ignited  foel  very  soon 
heats  the  vessel  to  such  a  temperature  as 
will  melt  the  amber  and  cause  «t  to  flow 
through  the  perforated  metal  or  sieve  above 
mentioned,  in  passing  tlirough  which  it  will 
be  purified  from  all  extraneous  matters.  The 
melted  amber  ruoa  into  a  copper  vessel 
which  is  placed  below  the  chafing  dish,  and 
is  provided  with  a  long  handle.  This  vessel 
or  receiver  is  filled  about  two-thirds  full  with 
the  oil  from  which  It  is  intended  to  prepare 
the  varnish,  and  is  placed  upon  an  ordinary 
chafing-dish  charged  with  incandescent  fuel, 
which  heats  the  amber  to  such  a  temperature 
as  to  cause  it  to  become  incorporated  with 
the  oil.  When  this  is  completely  effseted, 
the  vessel  is  cleansed  for  a  fresh  operation, 
and  the  other  ingredients  necessary  for  the 
manufacture  of  the  varnish  are  addled  to  the 
mixture  of  oil  and  amber,  as  soon  as  it  has 
cooled  down  to  a  suitable  temperature. 

These  very  simple  means  present  the  fol- 
lowing important  advantages  over  those  now 
in  use  for  the  manufacture  of  varnishes : — 

1st.  The  amber  melts  completely  without 
any  residuum ;  and  as  it  is  contained  in  a 
perfectly  tight  vessel,  nothing,  or  next  to 
nothing,  is  lost  by  the  evaporation  of  its 
constituent  parts. 

2nd.  The  application  of  a  high  tempera- 
ture  efiiects  the  fusion  with  ease  and  rapi- 
dity. 

3rd.  This  mode  of  preparing  varnishes  is 
perfectly  free  from  danger,  as  regards  fire. 
The  amber  is  contained  in  a  perfectly  close 
vessel,  and  cannot,  therefore,  take  fire, 
especially  as  the  air  has  no  access  through 
the  spout  through  which  the  melted  amber 
flows.  Neither  will  the  oil  through  which 
the  melted  amber  flows  be  liable  to  take 
fire,  for  it  does  not  require  to  be  heated  to  a 
very  high  temperature,  as  is  at  present  the 
practice, — the  amber  being  now  melted  and 
dissolved  in  oil  heated  to  the  point  of  violent 
ebuUitioQ  ;  and  further,  the  chafing-dish  is 
small,  and  it  is  impossible  it  can  communi- 
cate to  the  vessel  filled  with  oil  (which  is  of  t 
much  more  considerable  capacity)  sufficient 
heat  to  cause  fear  of  fire. 

4th.  All  the  vessels  are  of  stout  copper, 
and  consequently  are  not  liable  to  burst,  as 
is  the  case  with  the  earthen  ones,  which  are 
at  present  too  often  employed. 

It  will  thus  be  seen  that,  independently 
of  the  practical  advantages  which  this  me- 
thod of  manufacturing  varnish  (and  which 
has  already  stood  the  test  of  long  experie oce) 
possesses  over  those  ordinarily  in  use,  it  has 
the  important  one  of  being  unattended  with 
danger. — The  Teeknologiaie,  as  framlaied 
in  the  London  Journal. 
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Fig.  2. 
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Sir,— In  to-day's  No.  of  your  Jonmal, 

Joa  state  that  one  of  the  claims  made 
y  Mr.  Bessemer  in  the  specification 
of  his  Uttt  patent  for  improTements  in 
the  manufacture  of  glass  is  for  ''the 
heating  of  annealing  ovens  or  kilns  hy 
the  circulation  through  them  of  heated 


metals  in  pipes  or  chambers;"  and  ako 
for  *'  the  application  of  the  said  method 
of  heating  hj  means  of  fluid  metal  to  the 
annealing  of  glass  tubes."  As  it  might 
be  inferred  fh>m  this,  that  Mr.  Bessemer 
has  been  the  first,  to  substitute  hot  fluid 
metal  for  hot  water,  for  heating  purposes, 
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I  beg  to  state,  that  as  far  back  as  the 
20th  of  December,  1838,  Mr.  Andrew 
Smith  patented  an  apparatus  for  heating 
fluids  and  generating  steam,  which  was 
precisely  on  the  same  principle.  I  for- 
ward herewith,  for  your  satisfaction,  a 
copy  of  Mr.  Smith's  specification,  and 
am.  Sir,  your  obedient  servant, 

SUUM   CUIQUE. 
Sftnnd,  August,  1849. 

[The  application  of  metallic  baths  to 
beating  purposes  is  much  older  than 
either  of  the  patents  referred  to.  Mr. 
Smith  does  not  claim  the  invention  of  it 
any  more  than  Mr.  Bessemer,  but,  on  the 
contrary,  expressly  disclaims  it  in  his 
apecifieation  as  a  thing  '*  that  has  been 
done  before.*^  Each  claims  a  particular 
application  of  it— that  is  all,  and  each  has, 
we  dare  say,  a  very  good  title  to  what  he 
claims.  The  thing  is  so  good  that  we 
rather  wonder  it  has  not  long  before  now 
come  into  general  use.  Mr.  Smith's 
plan  was  a  very  feasible  one,  and  merited 
more  attention  than  it  has  (we  fear)  re- 
ceived. Having  this  impression  of  it,  we 
willingly  devote  a  page  to  bring  its  merits 
once  more  under  the  notice  of  the  public, 
and  subjoin  the  specification  which  ac- 
eompaniedthe  preceding  communication. 
Ed.  M.  M.] 

Mr.  Andrew  SmUh'e  Fluid  Metal  Steam 
Oenerator, 
**  My  inTcntlon  of  improTements  in  appa« 
ratos  lor  heating  fluids  and  generating 
sttaoi,  oonaists  in  a  peculiar  arrangement  of 
tubes  or  pipes,  to  be  used  as  a  continaons 
water  chamber.  These  tabes  or  pipes  are 
svromded  on  all  sides  by  a  bath  of  fused 
metal,  which,  by  communicating  heat  to 
the  water  in  the  tubes,  converta  it  into 
steam.  Fig.  1  represents  a  section,  and 
fig.  2  a  plan  view  of  my  apparatos  i  a  aa, 
man,  are  the  pipes  or  tobes  forming  the 
water  chamber,  and  surrounded  by  a  metal- 
lie  bath,  bbb,  bbbf  coloured  blue  in  the 
drawing.  The  pipes  or  tubes,  a  a  a,  are  sup- 
ported by  rods  or  plates,  e  e  e,  which  are 
merely  placed  between  each  row  of  tubes, 
and  not  attached  to  the  sides  of  the  appara- 
tus. It  may  be  as  well  here  to  observe  that 
the  tabes  or  pipes,  a  a  a,  are  allowed  to  lie 
OB  the  sapportuig-rods,  ece,  perfectly  free 
and  unattached  to  any  part  of  the  apparatus, 
beeanse,  if  they  were  fixed  in  an  immoTable 
positioo,  the  expansion  and  contraction  to 
which  thay  arttanbjected  would  be  liable  ^ 
deetroy  the  jointe ;  dd d df,  are  steam  cham- 
bers plaoed  above  the  water  tubes,  and  are 
in  oommimication  with  them,  and  supplied 


with  steam  by  means  of  the  short  pipe,  e, 
shown  by  dots  in  fig.  1  of  the  engrsTing.  It 
will  be  seen,  by  reference  to  the  engraving, 
that  the  water  chambers  gradually  increase 
in  size,  beginning  at  the  left  hand  end  of 
the  lower  row  of  tubes ;  that  being  the  place 
where  the  water  is  supplied,  until  they 
arrive  at  the  same  end  of  the  upper  row.  I 
aomettmes  construct  the  apparatus  with 
three  rows  of  water  tobea  or  pipes,  and 
in  that  case  I  make  the  lower  row,  or 
that  at  which  the  water  is  supplied,  all 
of  the  same  diameter,  and  the  next 
row  above  a  siae  larger,  and  the  row  above 
that  larger  still,  so  that  instead  of  each 
separate  tube  being  of  an  increased  diame- 
ter, I  increase  the  size  of  the  whole  row. 
I  wish  it  to  be  understood  that  I  do  not 
confine  myself  to  any  precise  number  of 
tubes,  or  rows  of  tubes,  to  be  used  as  water 
chambers,  as  it  is  evident  that  number  may 
be  varied  according  to  circumatancea.  And 
I  do  not  claim  the  heating  of  fluids,  or  con- 
verting water  into  steam  by  means  of  a 
metallic  bath,  as  that  has  been  done  before ; 
but  what  I  daim  as  my  invention  ia  the 
peculiar  arrangement  of  tubea  or  pipes  as  a 
continuous  water  chamber,  herein  set  forth 
and  described,  such  pipes  or  tubes  increasing 
in  diameter  separately,  or  in  rows,  or  series, 
as  they  approach  the  steam  chambers." 

The  great  advantages  of  this  steam  gene- 
rator are  based  on  the  chemical  principle 
that  a  bath  of  fusible  metal  absorbs  heat  32 
timea  quicker  than  water,  the  consequence 
being  that  the  tube,  of  whatever  length, 
being  immersed  in  molten  metals  at  a  tem- 
peratere  of  500°  Fah.,  ia  kept  continually 
filled  with  high-preasure  steam,  constantly 
available  for  giving  out  ite  power ;  and  the 
small  quantity  of  water  requisite  for  keep- 
ing up  the  supply  is  fnmished  without  draw- 
ing to  soarody  any  perceptible  extent  on  the 
powers  of  the  engine.  The  saving  of  ex- 
pense in  fuel  is  very  considerable ;  but  ite 
greatest  advantege  is  in  ite  adaptetion  for 
marine  purposes,  where  it  would  teke  up 
only  one-twentieth  of  the  space  of  the  pre- 
sent boiler,  with  a  correaponding  diminution 
in  the  weight,  eonsequentiy  leaving  much 
room  for  additional  goods,  stowage,  and 
freight,  and  in  ships  of  war,  below  the  water 
line,  and  out  of  the  reach  of  shot* 

NOTB8  ON  HIATINO  Alfn  YBNTILATINO. — 
COMPILBD  FROM  THE  UNPUBLISHID  M88. 
OF  THB  LATE  BBJO.-OBN.  SIB  SAMUBL 
BBNTHAM. 

In  Sir  Samuel  Bentham's  Desoription 
of  his  Design  for  the  Dockyard  at  Sheer- 
nesB,  he  specified  as  one  of  the  objecte 
he  had  in  view,  «  a  more  uniform  atten- 
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tion  to  the  arrangement  of  fireplaces, 
fire-flues,  and  chimneys,"  and  **  the  in- 
troduction of  air  hj  doors  and  windows 
in  a  manner  the  least  annoying  to  the 
persons  within."     Details  of  the  im> 

Erovements  he  projected  under  these 
eads  have  not  been  found ;  but  as  he 
had,  for  a  long  series  of  years,  investi- 
gated the  difi^erent  modes  of  heating  and 
ventilating  buildings  of  all  descriptions, 
the  following  compilation  Arom  his  notes 
and  observations  on  the  subject,  may  not 
be  without  its  use. 

In  regard  to  warming  and  ventilating 
large  buildings,  very  good  contrivances 
have  already  been  introduced.  The  ap- 
paratus lately  erected  in  the  Middlesex 
Hospital,  for  instance,  is  said  to  be 
remarkable  both  for  its  efficiency  and 
its  economy.  The  present  suggestions 
are,  therefore,  confined  more  particu- 
larly to  nrivate  habitations, — a  descrip- 
tion of  buildings  respecting  which  the 
many  attempts  that  have  b^n  made,  to 
economise  heat  and  to  ensure  good  ven- 
tilation, seem  to  have  proved  failures  in 
some  respect  or  other.  This  want  of 
success  in  a  matter  which  so  materially 
affects  our  health|  our  dailv  comforts, 
and  our  purses,  seems  to  have  arisen 
from  a  want  of  attention  to  our  habits  as 
much  as  from  neglect  of  sometimes  one, 
sometimes  another  of  the  desiderata. 
Air  unpolluted  from  the  exterior,  still 
more  the  blase  of  a  cheerful  fire,  are 
enjoymente  which  in  this  country  are  ill 
dispensed  with ;  chief  objects,  then,  are 
those  of  admitting  fresh  air  so  as  not  to 
injure  health  from  sudden  draughts,  and 
of  giving  heat  from  an  open  fire,  yet  so 
as  to  consume  little  fuel,  and  with  as 
little  waste  of  heat  as  possible. 

Exposure  to  currents  of  air  is  perhaps 
the  most  frequent  cause  of  common 
colds,  as  well  as  of  the  more  serious 
diseases  of  the  respiratory  organs.  Some 
seventy  or  more  years  ago,  the  late  Dr. 
George  Fordyoe  remarked,  that  amongst 
persons  who  attended  at  his  house  for 
gratuitous  advice,  there  were  at  times 
nearly  the  whole  of  the  many  men  em- 
ployed at  Brodie's  manufactory  of  fire- 
grates,— these  persons  being  usually 
affiled  with  coughs  and  symptoms  of 
inflamnuition  of  the  chest.  His  curiosity 
was  excited ;  he  visited  the  manufactory, 
and  found  that  air  was  admitted  to  it  by 
louvre  bearding,  but  so  arranged  that 
Ae  eoM  ahr,  on  entering,  was  thrown 


down  immediately  on  the  men.  The 
direction  of  the  boards  was  at  his  suffges- 
tion  reversed,  so  as  to  throw  the  coM  air 
on  entering  upwards  ;  consequently,  by 
mixing  with  the  hot  air  of  the  fiictory, 
the  supply  was  warmed  before  it  de- 
scended on  the  men,  and,  happily,  their 
extraordinary  liability  to  disease  was 
arrested  by  this  salutary,  though  slight 
alteration.  In  St.  Thomas's  Hospital 
he,  on  the  same  principle,  caused  a  strip 
of  board  to  be  so  fixed  along  the  upper 
part  of  the  window  sashes,  as  that  when 
they  were  a  little  drawn  down,  the  air 
should  in  like  manner  be  directed  to  the 
ceiling,  and  warmed  before  its  descent 
on  the  patients  ;  this,  though  so  simple 
and  partial  a  contrivance,  was  attended 
with  marked  benefit  to  the  sick.  In  the 
manufactory  of  the  Messrs.  Strutt,  at 
Belper,  besides  their  most  efficient  appa- 
ratus for  warming  the  fackory  with 
heated  air,  their  windows  were  arranged 
so  HS  to  admit,  when  desirable  in  winter, 
a  limited  q[uantity  of  cold  air  at  pleasure, 
without  it^ury  to  the  operatives.  One  pane 
of  glkss  in  the  upper  part  of  each  window 
was  inserted,  not  perpendicularly,  but 
inclined  inwards  at  an  angle  of  nearly 
60  degrees  ;  it  was  framed  and  lined,  the 
sides  of  it  were  closed  in  with  glass,  a 
slide  was  fitted  to  the  top  in  such  manner 
as  that  the  opening  might  at  pleasure  be 
more  or  less  closed;  thus  tne  coldur 
was  thrown,  as  in  the  former  instances, 
to  the  ceiling,  instead  of  allowing  a 
draught  to  rush  upon  the  people. 

On  speaking  of  the  factories  of  these 
gentlemen — ^models  of  order  and  comfort 
as  regarded  the  operatives— it  may  not 
be  irrelevant  to  mention  a  very  import- 
ant particular  influencing  the  health  of 
the  people  employed  in  factories.  The 
Messrs.  Strutt  had  ascertained  that  the 
most  advantageous  degree  of  heat  for 
work-rooms  is  60  degrees  of  Fahren- 
heit. At  lower  degrees  it  had  been 
found  that  the  fingers  of  the  people  be- 
came too  much  benumbed  for  work  to  be 
done  either  well  or  expeditiously,  whilst 
at  higher  degrees  it  was  evident  that  the 
operatives  were  enfeebled,  became  pale 
and  emaciated. — not  that  a  degree  or  two 
more  or  leas  made  any  material  diflPer- 
ence,  but  the  degree  fixed  on  to  be  kept 
to  as  nearly  as  possible  was  60  degrees 
Fahrenheit.  This  coincidence  with  the 
degree  considered  at  St«  Fetersbnrgh  as 
the  most  healthftd  for  apartments  in  pri- 


NOVKS  OH   HEATING   AND   VENTILATING. 


135 


viite  houses,  is  remarkable ;  12  degfrees 
of  BeauBQur  is  there  esteemed  the  most 
oonduoive  to  health,  and  12  degrees  of 
fieaumur  is  about  equal  to  59  degrees  of 
Fahrenheit.  Many  rooms,  it  is  true,  are 
usually  kept  up  to  14  decrees  Reaumur, 
nearly  64  degrees  of  Fahrenheit,  and 
some  of  the  peasants*  houses  still  higher 
at  St  Petersburgh,  but  with  bad  efPect 
on  health,  CTen  where  the  amusementii 
and  employments  are  sedentary.  On 
▼isiting  afterwards  the  great  fabric  of 
Mr.  Lee,  at  Manchester,  where  much 
had  been  done  in  the  way  of  improve- 
ment, Sir  Samuel  found  that  the  degree 
of  heat  maintained  in  the  work-rooms 
there  was  70  degrees  Fahrenheit,  and 
that  there  the  baleAil  effects  of  this  high 
temperature  was  apparent  in  the  counte- 
nances of  the  operatives  ;  but  this  great 
heat  was  thought  advantageous  m  facili- 
tating several  of  the  operations  in  spin- 
ning the  cotton,  and  the  well-being  of 
the  people  emj^yed,  was  seldom  at  that 
time  so  studiously  oared  for  as  it  habit- 
oally  was  by  the  Messrs.  Strutt 

Gionsideringthe  usual  structure  of  our 
honses,  some  modification  of  the  above- 
Bientioned  means  of  throwing  cold  sir  on 
its  entrance  up  to  the  ceiling,  seems  easy 
of  introduction.  Inside  shutters  would, 
in  many  houses,  preclude  the  use  of 
nrcjeeting  panes  of  glass,  as  at  Messrs. 
Btrntl's ;  but  there  are  few  eases  where 
a  strip  of  wood,  in  the  manner  of  that  at 
St.  Tiiomas's,  might  not  be  introduced. 
It  might  be  made  more  or  less  ornamen- 
tal, might  be  so  contrived  as  to  direct  the 
eokl  air  against  the  ceiling  behind  the 
eomioe  of  the  window-curtain,  thus  pro- 
viding for  ventiktion  in  evenings  after 
die  curtains  are  drawn,  as  well  as  by 
day;  but  whatever  the  modification  of 
the  apparatus,  besides  being  simple,  it 
aiioula  be  so  contrived  as  that  the  quan- 
tity of  air  admitted  should  be  easily  regu- 
lated, and  it  should  not  be  in  the  way  of 
throwing  open  windows  in  the  usual 
manner. 

The  introduction  of  air  in  the  pro- 
nooed  way  seems  particularly  desirable 
m  those  cases,  unfortunately  so  comnu>n, 
where  a  door  or  a  window  must  be  a 
little  opened  to  prevent  smoke ;  it  is 
generally  applicable  for  supplying  the 
air  requisite  for  combustion  of  fhel  in 
ctfnmon  fives,  instead  of  allowing  that 
air  to  enter,  as  usual,  through  vacuities 
in  the  fitdi^  of  doom   and  windows. 


Air  direct  from  without  would  be  more 
healthful  and  agreeable  thim  that  which 
had  first  travelled  up  the  staircase,  per- 
haps ftrora  the  kitchen  and  offices,  bring- 
ing with  it  the  odours  usud  in  those 
localities. 

Admission  of   fresh  air    being  thus 

Srovided  for,  that  which  is  vitiated  must 
ave  the  means  of  exit  furnished  for  it. 
This  could  hardly  be  otherwise  so  easily 
efiected  as  by  the  usual  chimney,  up 
which,  if  tolerably  well  constructed,  the 
heated  air  of  a  room  constantly  ascends, 
though  there  be  no  fire.  It  may  be  said 
that  a  down  draught,  so  frequently  oc- 
curring, and  so  annoying,  militates 
against  this  mode,  but  that  inconve- 
nience arises  from  insufficient  admission 
of  air  to  some  other  part  of  the  house, 
so  that  sometimes  air  comes  down  a 
drawing' room  chimney  to  feed  the 
kitchen  fire.  The  remedy  is  easy,  partly 
by  insuring  a  due  supply  of  air  to  every 
part  of  a  house  where  needed,  and 
partly  by  a  good  construction  of  the  tops 
of  chimney  shafts. 

Some  Old  engravings  of  houses  at 
Yenice  show  the  chimney-pots  of  a 
different  Icrm  from  these  in  use  here ; 
the  Venetian  ones  are  enlarged  ftinnel- 
wise  at  the  aperture.  Ventura's  and 
Vince's  experiments  proved  that  the  fiow 
of  Ik^uids  was  the  most  considerable 
where  the  aperture  of  the  pipe  was  en- 
larged fimnel-wise,  and  the  exit  of  all 
elastic  fiuids  would  probably,  in  like 
manner,  be  facilitated  by  a  similar  form 
of  opening  of  the  tuM^  In  the  low 
rituation  of  Venice,  experience  may  have 
led  to  a  practice,  ^e  raHanaU  of  which 
remained  for  the  science  of  after  times 
to  discover. 

The  next  point  of  consideration  is  that 
of  warming  apartments  by  means  of  air 
more  or  less  heated  beyond  the  tempera- 
ture of  the  atmosphere.  Very  many 
contrivances  have  been  introduced  for 
this  purpose,  most  of  them  too  compli- 
cated, too  costly,  or  requiring  too  much 
attendance  to  render  them  available  for 
moderatley-sized  or  small  dwellings.  In 
some  cases,  as  in  the  Franklin  stove,  it 
has  been  only  attempted  to  economise 
heat,  by  using  that  which  would  otherwise 
be  lost  to  the  warm  air  of  the  room ;  this 
he  efi^ted  by  fixing  the  fire-grate  in  a 
case  of  metal,  placing  that  case  in  the 
usual  fire-place,  so  that  the  air  of  the 
apartment  might  pass  round  it,  being 
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? prevented  by  the  setting  of  the  stove 
rom  going  up  the  chimney.  The  so- 
called  Prussian  stove  is  on  the  same 
principle.  Both  of  them  economise  heat 
at  the  same  time  that  they  afford'  the 
pleasures  of  an  open  fire ;  but  still  cold 
air  must  enter  the  room  to  supply  the 
fire,  although  not  in  sufficient  quantity 
for  healthy  respiration  where  many  per- 
sons are  aasembled.  The  distinguished 
chemist,  Cavendish,  towards  the  end  of 
last  century,  contrived  a  stove,  which  in 
practice  has  been  found  to  produce  per- 
fect ventilation,  with  a  most  agreeable 
temperature  of  the  apartment,  and  with 
but  a  small  expenditure  of  fuel  for  a 
brilliant  open  fire.  His  fire-grate,  with 
polished  bars,  was  set  in  fire  tiles,  which 
formed  a  casing  like  that  of  metal  usual 
in  reguter  stoves,  and  in  like  manner  it 
was  constructed  in  the  usual  fire-place ; 
but  the  outer  dimensions  were  such  as  to 
leave  a  vacuity  at  the  sides  of,  and  behind 
the  case;  the  vacuity  was  closed  in  at  top 
with  tiles,  and  in  front  ornamentally  witn 
metal  or  marble.  The  opening  above 
the  fire-grate  was  the  whole  length  of 
it;  this  aperture,  closeable  more  or  less  at 
pleasure,  by  a  plate  of  metal,  8  or  10 
inches  broad,  inclined  forward,  and 
worked  tight  at  the  ends  of  it  The 
vacuity  around  the  case  was  an  air  cham- 
ber, having  its  supply  pipe  laid  under 
the  floor  to  the  outside  of  the  house,  and 
a  delivering  pipe  opening  into  the  apart- 
ment from  the  upper  part  of  the  air 
chamber.  This  arrangement  has  per- 
haps never  been  even  equalled  for  sim- 
plicitv,  neatness,  economy  of  fuel,  due 
ventilation,  and  the  attainment  at  will, 
of  any  desired  temperature  with  the 
pleasure  of  an  open  fire. 

Very  many  fi^-places  have  from  time 
to  time  been  arranged  on  this  principle, 
yet  it  has  never  become  of  general  prac- 
tice, and  this  most  probably  on  account 
of  a  source  of  occasional  failure  which 
has  not  been  adverted  to;  namely,  that 
its  uniform  success  depends  on  the  points 
of  the  compass  from  which  the  wind 
may  come.  Suppose,  for  example,  the 
supplv  pipe  to  enter  from  die  west  side 
of  a  house,  then  with  all  winds  from 
about  south  by  west  to  about  north, 
the  disposition  of  the  air  would  be  to 
enter  the  supply, pipe  from  without,  so 
as  to  be  delivered  within  the  apart- 
ment ;  but  with  winds  from  the  south  by 
east  to  the  north,  air  would  be  disposed 


to  enter  at  anv  openings  northward,  and 
to  drive  the  air  from  the  heated  chamber 
out  of  doors  to  the  westward.  This  in- 
convenience has  not  been  found  to  take 
{>lace  with  moderate  winds,  but  in  vio- 
ent  ones  it  has  amounted  to  a  total 
reversal  of  the  effect  of  the  ventilating 
apparatus.  But  this  derangement  seems 
capable  of  being  provided  against. 
*  The  excellence  of  Mr.  Cavendish's 
fire-place  had  been  noticed  by  the  great 
French  chemist.  Monsieur  Berard;  he 
copied  it  first  in  his  own  house  at  Mont- 
pellier,  then  in  the  houses  of  several 
friends,  and  always  with  success;  but 
this  depended,  it  would  seem,  on  a  par- 
ticular which  indicates  a  modification  of 
the  apparatus,  which  should  be  observed 
in  English  houses.  French  houses, 
usually  so  much  larger  than  ours,  have, 
generally  speaking,  long  corridors,  open 
at  both  ends,  on  their  basement  floors. 
Monsieur  Berard,  instead  of  taking  his 
supply  of  air  from  without,  obtained  it  in- 
ternally from  one  of  those  corridors,  so 
that  from  whatever  quarter  the  wind  might 
blow,  the  supply  to  the  air-chamber  was 
uniformly  the  'same ;  there  was,  how- 
ever, one  attendant  inconvenience — the 
air  was  liable  to  be  less  pure  than  that  of 
tile  external  atmosphere. 

Experience,  therefore,  has  proved 
that  on  this  principle  the  advantages 
are  obteinable  of  perfect  ventilation,  oy 
air  of  an  affreeable  temperature,  com- 
bined with  the  pleasantness  of  an  open 
fire,  and  the  smallest  loss  of  heat  com- 
patible with  that  comfort :  it  is  a  cleanly 
arrangement,  either  neat  and  cheap,  or 
more  or  less  ornamented.  What  re- 
mains to  be  contrived  is,  the  mode  of 
regulating  die  entrance  of  the  air  ac- 
cording to  the  wind.  Suppose,  for  in- 
stance, that  in  the  basement  story  of  a 
house,  a  small  air  chamber  or  pipe  were 
provided,  communicating  with  the  open 
air  by  two  separate  pipes,  these  pipes 
having  their  apertures  respectively  on 
opposite  sides  of  the  house ;  by  such  an 
arrangement  alone,  air  would  enter  from 
the  side  on  which  the  wind  night  hap- 
pen to  blow ;  other  pipes,  leading  from 
thb  general  chamber,  might  be  carried 
to  as  many  of  the  apartments  as  denrap 
hie,  and  the  rareflcation  of  the  air,  by 
the  heat  of  the  fire,  would  ensure  a  con- 
stant current  upwards.-  Where  thought 
worth  while,  the  •  arrangement  might  be 
rendered  perfect  by  means  of  an  internal 
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falre  in-  tbe  genenl-reoeiTing  chamber, 
10  as  to  close  one  end  of  it  or  the  other, 
according  to  the  wind  :  these  valyes 
might  be  self-acting,  by  means  of  a  rod 
of  metal  connecting  them  mih  a  vane 
on  the  top  of  the  house. 

There  is,  however,  one  point  which 
teems  to  call  for  investigation  as  to  this 
mode  of  ventilation,  in  common  with  all 
other  modes  where  the  air  is  heated.  In 
certain  states  of  the  atmosphere,  it  is 
well  known  that  on  being  neated,  the 
capacity  of  air  for  absorbing  water  is 
greatly  increased,  so  much  so  as  to  be- 
come injurbns  to  health,  by  taking  up 
moisture  from  the  skin ;  this  mischid? 
has  been  particularly  noticed  in  the  use 
of  Amott's  stoves,  and  has  been  re- 
medied by  keeping  a  dish  of  water  con- 
stantly on  the  stove;  and  might  be 
eanly  provided  against  in  Cavendish's 
mode,  by  placing^,  where  needful,  a 
vessel  of  water  in  the  air-chamber. 
"  Where  needful**  is  said,  because  in  this 
climate,  times  of  frost  excepted,  it  rarely 
happens  but  that  the  externad  air  re- 
qnurea,  for  healthfulness,  to  be  dried. 

In  the  construction  of  new  houses 
there  seems  much  room  for  improve- 
ment of  the  (Ire-flues,  especially  in 
habitations  for  persons  of  a  description 
who  would  consider  economy  of  fuel  a 
recommendation.  Even  where,  as  in 
the  above-described  air-chambers,  much 
of  the  heat  from  open  flres  is  utilised, 
still  there  is  considerable  waste  of  it  up. 
the  chimney.  To  obviate  this  loss,  the 
outline  of  an  arrangement  was  devised 
for  at  least  second  and  third-rate  houses, 
in  Sir  Samuel's  projected  new  town  at 
Sheemess.  It  was,  instead  of  brick 
chimneys  in  the  usual  way,  the  substitu- 
tion, for  each  shaft,  of  a  metal  pipe  in- 
serted in  another  of  earthenware ;  these 
mpes  to  pass  side  by  side  successively, 
mm  room  to  room  above,  not  enclosed 
by  any  permanent  wall  or  other  conceal- 
ment; but  skreens  were  to  be  pro- 
vided ready  to  shut  off  the  heat  uey 
would  communicate,  whenever  that 
might  be  wished.  In  the  drawing-room 
of  ue  Governor  of  Carlscrona,  the  stove 
was  a  column,  with  its  appropriate  base 
and  capital,  of  the  usual  white  glazed 
ware  with  which  stoves  are  faced  in 
SwedeA  and  Russia;  it  was  highly 
ornamental,  and  considering  the  superi- 
ority of  our  pottery  chimneys  of  this 
material,  might  be  beautiful. 

Few  hooics  are  exempt  from  the  evil 


of  smokj  chimneys ;  yet  though  there 
be  contrivances  of  cowls,  and  differently- 
shaped  pipes  to  remedy  it,  (several  of 
them  effectual  for  a  single  shaft,)  it 
rarely  happens  that  ther6  is  room  to 
place  more  than  one  of  these  additions, 
on  account  of  their  projections.  In 
some  msnufactories  the  shafts  from 
several  fires  have  been  united  in  one  at 
the  top,  and  have  been  then  surmounted 
by  a  cowl.  Has  this  expedient  ever 
been  tried  for  private  dweUing-houses  ? 
If  so,  with  what  success?  And  how 
was  the  down  draught  from  one  chimney 
to  another  prevented? 

The  manner  in  which  many  of  the 
buildinffs  of  Sheemess  were  to  be  con- 
structed, afforded  opportunity  of  intro- 
ducing, as  Sir  Samuel  specified,  *^  cool 
air  in  some  cases  from  places  under- 
ground," in  the  manner  of  the  ventaroli, 
frequent  in  some  parts  of  Italy;  but 
in  this  climate  a  luxury  of  the  kind 
seems  hardly  worth  consideration  for 
private  houses,  however  advantageous  it 
might  be  in  several  manufactories  where 
the  workmen  are  exposed  to  excessive 
heat. 


LAW  or  PATSNTS.— BBPORT  OV  TH>  COM- 
MITTEB  ON  THB  SIGNBT  AND  PBIYT  SBAL 
0FFICB8. 

ExtraeU  frtm  Mmutn  qf  Evidmee. 
(Continaed  from  page  116.) 

Mr.  J,  C.  Boberimm  examrned.-^Do  you 
think  there  oo^t  to  be  a  difference  between 
the  fees  for  English,  Scotch,  and  Irish 
patents  ?— I  cannot  nnderstand  why  thero 
should  be  any. 

At  present  the  fees  for  Irish  patents'are 
higher  than  those  for  EngUsh,  and  the  fees 
for  Scotch  patents  are  lower  ?— That  is  so. 

Do  yon  think  it  desirable'  to  retain  the 
system  of  taking  out  separate  patents  in  the 
three  kingdoms  ?— I  do  not ;  1  am  snre  it  is 
exceedingly  inconvenient.  At  all  events,  if 
the  three  patents  are  to  be  still  continued,  I 
think  that  a  party  simply  filing  a  memoran- 
dum, stating  hte  desira  to  add  Scotland  or 
Ireland,  and  lodging  some  fixed  sum  of 
money,  should  be  entitled  to  have  the  addi- 
tion at  once  made. 

When  a  patent  has  been  obtained  for 
England,  is  tiiere  mneh  delay  in  extending 
it  to  Scotland  or  to  Ireland  ?— In  Seotland 
the  proceedmgs  are  very*  rapid.  In  Ireland 
the  deUya  are  often  very  great. 

Do  hearings  ever  take  place  before  the 
Crown  kwyen  in  Scotiand  or  in  Ireland  ? 
— In  Scotland,  not  very  often ;  hi  Ireland, 
scarcely  ever. 
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00  yon  tUak  it  desinble  to  retain  that 
cheek  upon  a  patent  ?— -I  think  not,  pro- 
viding a  party  has  had  an  English  patent 
previooily  upon  the  report  of  the  English 
Attomey-Goiera].  I  do  not  think  there 
should  be  any  further  hearing,  and  that  it 
should  follow  as  a  matter  of  course,  that  if 
the  party  chooses  he  may  also  have  a  Scotch 
or  Irish  patent,  or  both. 

Are  there  many  inventors  in  Scotland, 
or  in  Ireland,  or  are  most  of  them  in  Eng- 
land ? — ^Tbe  majority  are  in  England. 

Supposing  a  person  makes  an  invention 
in  Scotland,  probably  his  first  thought  would 
be  to  obtain  an  English  patent  f—Yes :  and 
it  is  generally  the  moat  important  of  all  the 
three. 

The  English  ia  the  more  valuable  patent 
of  the  three  ? — ^Yes  \  there  is  no  compari* 
son. 

In  the  case  of  a  Scotch  inventor,  it  would 
be  no  hardship  to  him  to  require  him  to 
make  his  application  in  London,  before  he 
made  it  in  Edinburgh? — No  hardship;  it 
would  be  merely  the  expense  of  postage, 
which  is  nothing  now  to  speak  of. 

Do  they  more  frequently  make  applica- 
tions in  Edinburgh  or  in  London  first  ?^- 
In  Edinburgh  not  frequently— -ooeasionally 
they  are  made ;  I  think  never  in  Ireland. 

Iliey  all  come  to  London  ? — Yes. 

Are  there  ever  any  Irish  inventors  ? — A. 
few,  not  many. 

You  say  a  few  take  out  their  first  patent 
in  Scotland  ?— Yes. 

What  proceedings  then  take  place  ?-— A 
petition  to  the  Crown,  a  reference  to  the  Lord 
Advooate,  a  report  firom  the  Lord  Advocate, 
and  then  a  warrant  from  the  Crown  for 
affixing  p0r  M/toM,  as  it  is  expressed,  the 
Great  Seal. 

Aro  the  proceedings  befbre  the  Lord 
Advooate  more  oareAilly  eonduoted  than  if 
the  patent  having  been  first  taken  out  in 
London  is  extended  to  Edinburgh  ?— The 
proceedings  so  far  aro  nearly  identical  in 
Scotland  with  those  in  EngUnd,  with  thia 
diffsrenoe,  that  instead  of  allowing  eight 
days  they  allow  ten  days  in  cases  of  opposi- 
tion upon  a  eafuat. 

1  think  you  staled  that  a  patent  having 
first  been  obtained  for  Kigland,  the  proceed- 
ing then  before  the  Lord  Advocate  is  almost 
a  Biere  form  ?-*It  li  so,  generally  speaking, 
except  there  is  opposition.  Oppositions  aro 
sometimes  entered  in  Scotland,  after  the 
English  patent  has  been  taken  out,  Partieg 
take  the  chance  of  a  second  hearing  before 
a  dilTerent  officer  of  the  Crown,  in  the  ex- 
pectatioD  that  though  they  have  fiuled  in  the 
one  country  they  may  suoeesd  in  the 
other. 

Aignming  the  present  aaoiuit  of  Ism  in 
EngUttd  v^poii  a  patent  to  be  tkfMX  lOQh, 


is  that  an  exoeerive  ehaige  ?— I  tiMnk  h  la, 
considering  that  it  takes  upwards  of  2001. 
mora  to  include  Scotland  and  Ireland.  The 
policy  of  imposing  a  fine  (as  it  were)  upon 
inventors  seems  in  an  abstract  point  of  view 
altogether  objectionable,  but  the  (mestion  is 
by  no  means  firee  from  difficulty.  If  patents 
were  cheapened,  and  no  other  obstacle  put 
in  the  way,  I  think  there  would  be  a  great 
deal  of  public  inconvenience  felt  from  an 
excessive  multiplication  of  useless  patents. 
Having  been  editor  of  the  MeehmW 
Moffoxim  for  many  years,  I  have  been  con- 
stantly applied  to  by  ingenious  men  eba«t 
inventions  and  diseoveries  they  supposed 
they  had  efliected,  and  I  am  satisfied  that  if 
there  were  no  obstacle  in  the  way  of  ex. 
pense  the  number  of  worthless  patents 
which  would  be  taken  out  would  be  euor- 
mous. 

Do  you  think  an  enormous  multiplicity  of 
patents  would  be  an  advantage  ? — ^DeddoUy 
not. 

Do  you  think  that  the  owners  of  such 
patents  would  in  the  end  be  gainen  by  their 
monopoly? — ^Very  few  indeed;  but  the 
manufticturers  get  trammelled  and  embar- 
rassed by  the  pretensions  of  people  of  that 
description.  It  is  common  with  all  manu- 
faoturers  to  have  claims  made  against  them 
by  partiea  thinking  that  they  are  usfaig  their 
inventions,  and  a  manuftusturer  rather  than 
go  to  law  with  them  will  compromise  the 
matter,  and  pay  something  by  way  of  huab- 
money.  I  think  it  would  be  found  a  hinder- 
ance  to  trade  and  manufrctures. 

Would  not  a  multiplicity  of  patents  lead 
to  litigation  ?— Certainly  it  would,  in  pro- 
portion to  the  number  of  patents.  It  seems 
to  me  that  if  patents  were  excessively 
cheapened,  it  would  be  then  requisite  to 
subject  all  applications  for  patents  to  a 
much  stricter  scrutiny  than  is  now  the  case ; 
and  then  possibly  the  Attorney  -  General 
might  require  to  have  some  person  in  the 
way  of  an  assessor  to  enable  him  to  go 
through  them,  not  allowing  every  one  to 
pass,  simply  beeanse  it  happens  to  be  un- 
opposed. 

Assuming  that  it  is  not  desirable  to  make 
them  extremely  cheap,  and  that  sone  obstn- 
cle  ought  to  be  offered  to  the  granf  of  » 
monopoly  upon  grounds  of  public  poUcy, 
do  you  consider  the  present  amount  of  feea 
too  large? — A  great  deal  to  large  in  any 
point  of  view. 

What  would  you  say  should  be  the  proper 
sum  ?— I  think  parties  would  not  object  to 
something  between  2ft/.  and  40/.  I  gather 
that  from  inventors  themselves,  ana  thera 
are  very  few  that  conld  not  muater  thai. 

Would  you  requhre  an  additional  fee  for 
the  extension  of  a  patent  to  Bootland  or 
InUnd?-*rI  think  ao. 
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What  amoaiit  of  fees  would  yoa  sngfett? 
—I  should  think  tfaej  might  he  put  on  a 
par.  My  half  the  price  of  the  EngUah 
patent.  The  Scotch  patent  is  the  more 
ralnable  of  the  tiro.  Bat  it  wonld  hardly  be 
worth  while  to  make  any  <fistinction  between 
the  Scotch  and  the  Irish. 

Yon  wonld  grant  an  Bnglish  patent,  set- 
ting aside  the  charges  of  agency,  for  40/., 
and  yon  wonld  extend  that  patent  to  either 
Ireland  or  Scotland  for  a  fee  of  20/.  for  each 
kingdom  ?— Yes. 

'Dierefore  the  patent  would  be  obtained 
for  the  three  kingdoms  for  801.  ? — ^Yes. 
.  ExdosiTC  of  the  cost  of  agency  ?— Yes. 

Have  yon  any  suggestion  to  make  with 
regard  to  the  present  mode  of  preparing  the 
specification  .'—None ;  I  think  it  is  proper 
to  allow  six  months  to  complete  the  ontline 
specification  ;  supposing  the  outline  speoifi* 
cation  k>dfBd  at  tiie  time  of  the  report  in 
every  case,  I  see  no  objection  to  that 

Do  yon  think  there  is  sufficient  check 


now  upon  the  preparation  of  the  spedficn- 
tion  7 — I  think  that  parties  mnst  be  left  to 
prepare  them  as  they  think  proper,  and  that 
there  shonld  be  no  pnbUe  interference  in 
that  respect.  I  shonld  recommend  one 
Enrolment  Office,  llkere  is  great  inconve- 
nience in  having  patents  enrolled  in  three 
different  offices. 

Is  there  any  other  suggestion  yon  have  to 
make  ? — ^There  is  this ;  if  the  present  sys- 
tem of  going  through  a  number  of  offices  is 
to  be  continued,  £e  inequality  of  the  fees 
charged  at  each  office  should  at  all  events 
be  rectified.  Take,  for  example,  the  fees 
charged  for  an  additional  name—it  can  evi- 
dently make  no  difference  worth  speaking 
of  in  point  of  trouble,  whether  there  is  one 
or  two  names  in  a  patent,  while  it  is  very 
certain  that  the  addition  of  a  second  name 
does  not  double  the  value  of  the  property ; 
yet  for  that  additional  name  the  following 
extra  fees  are  exacted  at  the  different  offices. 
IHandt  tn  the  foUowimg  itaUmemt.'] 


Bxtra  Feet. 


For  an  additional  Nsmo.. 


For  the  addiUon  of  the) 
Cnlonles / 


Home  Office. 


1 


d. 
6 


Patent 
BUI  Office. 


7     6 


£    8.    d. 
1      7     6 


0    .2    e 


Signet  Office. 


£    s.     d. 

5    18      6 

(One  Name 
£4  7..) 

0    18      6 


Privy  Seal 
Office. 


£     f.     d. 

5    18      6 

(One  Kame 

£4  7t.) 

0  18    e 


Qfeat 

Seal  Office. 


£    s. 

3    18 


That  means,  not  when  a  name  is  subse- 
qnantly  added,  but  for  a  second  name  in  the 
original  patent  ?^Yes,  but  no  principle 
seems  to  regulate  the  addition ;  there  is  no 
role  by  which  they  are  guided  at  all. 

In  the  case  of  a  renewal  of  the  patent, 
the  hearing  takes  place  before  the  Judicial 


Committee  of  the  Privy  Council  ?^Ycs,  it 
does. 

Have  you  any  snggestion  to  make  with 
regard  to  the  proceedings  there? — None; 
they  are  considered  highly  satisfsctory,  and 
give  very  general  satisfactioo ;  they  are  com- 
paratively cheap,  too. 


(7b  be  cotUtmued  m  omr  nert,) 


8PBCinCATI0N»  09  XN6LIBH   PATSMTS   BN&OLLXD   DUBXNO  THE  WXBK 
XNDINO   9th    of   august. 


Jbak  Adolphb  CAnTsnoN,  now  of  Paris, 
France,  bnt  late  of  the  Haymarket,  Middle- 
sex, ebemist.  Ar  eertam  tvi^^ropemenie 
m  d^emg.  Patent  dated  Febraary  5, 
1849. 

The  nature  of  this  invention  is  stated  to 
eoBsist  in  the  composition  end  preparatioB 
of  certain  mordants  to  be  used  in  dyeing,  in 
lien  of  the  cream  of  tartar  and  cream  of 
tartar  and  alnm,  now  commonly  used, 
whereby  colours  of  superior  brilliancy  and 
variety  will  be  produced  at  less  cost  than 
heretofofo. 

Hie  said  mordants  are  fonr  in  number, 
and  oomponnded  and  prepared  as  foUowi : 


WIrat  MerdaU. 

1  disMlve  eighteen  puts  of  common  salt 
and  nine  parts  of  tartaric  acid  in  sixty-seven 
parte  of  boiling  water,  and  add  to  this  soln- 
tioo  eighteen  parts  of  the  acetic  acid  of 
commerce. 

About  one  pound  weight  of  this  mordant 
is  equivalent  for  dyeing  purposes  to  about 
one  pound  of  cNam  of  tartar,  and  it  is 
employed  in  precisely  the  same  manner. 

It  is  suitable  for  crimson  and  all  reddish 
dyes. 

Seeettd  Merdami, 

I  take  two  parte  of  the  residnnn  of  the 
BiMlictnn  of  lutric  acid  (luunfllyi  inlflMte 
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of  foda)i  made  with  nitrate  of  soda  and  one 
part  of  alum,  and  triturate  and  mix  the 
whole  well  together. 

Abont  two  ponndi  and  a  quarter  of  thii 
mordant  ia  equivalent  to  half  that  quantity 
of  cream  of  tartar,  and  employed  in  the 
same  way. 

It  is  suitable  for  all  olive  and  brown 
dyes. 

Third  Mordant. 

I  take  one  part  of  the  residuum  of  the 
manufacture  of  sulphuric  acid,  made  with 
nitrate  of  potass,  and  five  parts  of  common 
salt :  triturate  and  mix  as  before. 

It  is  to  be  used  in  the  same  proportions 
with  cream  of  tartar  as  the  second  mordant, 
and  is  applicable  to  black  and  dark  colours 
only. 

jpaurih  Mordant, 

I  dissolve  six  parts  of  sulphate  of  alumina, 
three  parts  of  nitric  acid,  and  one  part  of 
caustic  lye,  of  24°  Beaum^,  in  twenty  quarts 
of  boiling  water. 

This  mordant  maybe  used  in  dyers'  baths 
for  green  dyes  of  all  shades,  and  fancy  dyes, 
and  in  the  proportion  of  one  pint  for  every 
twenty  pounds  weight  of  woven  fabrics. 

CZoim.— I  declare  that  the  improvements 
in  dyeing  which  I  claim  as  constituting  my 
said  invention,  are  the  four  mordants  afore- 
said, each  in  the  peculiar  combination  of 
materials  of  which  it  is  composed,  and  mode 
of  compounding  the  same. 

Edmund  Gio&ob  Pinchbick,  of  Fleet- 
street,  London.  Fbr  itrnprovements  m  C8r~ 
tain  parts  <if  steam  engines.  Patent  dated 
Febmary  6,  1849. 

The  objeet  of  this  invention  is,  to  accom- 
plish the  workfaig  of  an  air-pump  or  pumps, 
without  having  recourse  to  a  separate 
crank  or  cranked  shaft,  introduced  for  that 
purpose,  as  is  generally  the  case,  in  direct 
acting  and  osdllating  steam  engines,  and 
may  be  described  in  reference  to  one 
engine  as  follows : 

The  reciprocating  motion  required  by 
the  air-pump  is  to  be  communicated  by  a 
connecting  rod  and  beam,  or  by  a  simple 
connecting  rod,  from  a  revolving  point 
sitnated  between  the  centre  of  the  crank- 
pin  and  the  centre  of  the  main  shaft,  and 
on  a  plane  parallel  to  the  hot  of  the  crank 
nearest  the  crank-pin,  and  between  the 
same  and  the  collar  of  the  bearing  on  the 
main  or  paddle-shaft  immediately  behind. 
The  requisite  rotary  motion  is  thus  ob- 
tained,  without  having  recourse  to  any  in- 
dependent  crank,  cam,  ezeentric,  or  modi- 
fication of  the  crank-pin,  and  without 
fixing  any  additional  piece  whatever  on  the 
main  shaft  or  shafts  for  that  purpose ; 
being  effected  by  taking  advanta^  of  the 
exiftiBg  crank  of  the  eognie,  and  slightly 


altering  it  in  form  merely,  without  in  the 
slightest  degree  interfering  with  the  ordi- 
nary fanction  of  the  crank. 

In  the  case  of  direct  acting  or  oscillating 
engines  of  a  larger  size,  (and  to  this  class 
these  improvements  more  particularly  refer,) 
it  is  considered  that  the  getting  in  of  the 
centre  cranked  shaft  is  a  desirable  object  to 
effect,  as  the  difficulty  and  expense  of  forg- 
ing and  fitting  up  so  large  a  piece  is  very 
great,  not  to  mention  the  further  objection, 
arising  from  its  liability  to  unsoundness ; 
besides  which,  the  bringfaig  of  the  two 
cjlinders  nearer  to  each  other  will  be 
attended  with  a  saving  of  space  in  the 
vessel,  and  a  greater  compactness  in  the  . 
construction  of  the  engines. 

^ajnw.— First.  The  making  of  crsnks 
with  an  intermediate  pin,  as  shown  and 
described. 

Second.  The  various  applications  of  the 
same,  as  exemplified  and  described* 

Joseph  Harbison,  of  Blaokboni, 
machine-maker;  William  EUsBiaoNy  of 
the  same  place,  cotton  manufacturer;  and 
John  Oddib,  of  the  same  place,  manager. 
For  eertam  improvements  in  and  iqfplieabie 
to  looms  for  weaoing.  Patent  dated  Febra- 
ary  6,  18^9. 

Claims.  —  First.  Certain  described  ar- 
rangements for  detaching  and  connecting 
the  break  to  the  fly-wheel  of  power  looms. 

Second.  Other  described  airangementa 
by  which  a  loose  reed  loom  is  made  equal 
to  weaving  goods  of  any  strength,  the 
reed  being  fixed  while  pressing  up,  and 
swung  loose  upon  the  stay  when  the  shuttle 
misses  boxing. 

Third.  Some  arrangements  shown  and 
described,  by  which  the  pattern  is  varied, 
by  means  of  bowls  and  treadles,  which  are 
acted  upon  by  a  set  of  revolving  bowls, 
actuated  by  the  second  motion. 

John  Taylor,  of  Parliament-street, 
Westminster,  architect.  .Fbr  am  impraned 
mode  of  constructing  and  facing  walls. 
Patent  dated  February  8,  1849. 

This  improved  mode  of  facing  walls  con- 
sists of  making  the  facing  bricks,  plates,  <x 
blocks  (which  are  represented  as  being 
thinner  than  a  brick,  and  of  sufficient  aise 
to  cover  the  depth  of  three  courses)  with  a 
projecting  piece  on  the  back  and  flush  with 
its  upper  edge.  This  projection  is  of  the 
same  thickness  as  a  brick.  When  the  ftdng 
is  put  upon  the  waD,  the  projection  Is  put 
into  a  rebate,  formed  by  keeping  back  one 
of  the  courses  of  brick ;  by  this  arrange- 
ment the  fiicing  plates  do  not  bear  on  each 
other,  but  are  supported  by  the  wall. 

C/otmt.— The  arrangements  described  for 
facing  walls,  so  that  the  blocks  forming  the 
fMdng  may  not  be  made  to  support  each 
other. 
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Jambs  Wbbstbk,  of  Baiford,  Notting- 
ham, engineer.  For  certain  improvemenif 
mapparatua/or  manufacturing  gas.  Patent 
dated  February  8, 1849. 

The  improved  apparatus  conaistSf  first,  of 
a  hollow  Teasel  which  is  heated  in  a  furnace, 
into  which  naphtha  Is  slowly  allowed  to 
flow ;  the  gas  generated  from  the  naphtha 
peases  up  through  a  bed  of  coke;  it  is 
then  brought  into  contact  with  a  surface 
of  melted  rosin,  which  is  allowed  to  fall 
upon  heated  bars  of  metal ;  the  gas  is  fipom 
tbenee  conveyed  through  another  layer  of 
ooke  or  iron,  and  by  bent  pipes  passes 
through  condensing  vessels,  by  which  the 
naphtha  brought  over  along  with  the  gas  is 
separated  from  it;  the  gas  is  then  fit  for 
use,  and  the  collected  naphtha  may  be  used 
for  making  the  gas. 

No  claims. 

RicHAfto  Pannxll  Furlong,  of  Bris- 
tol, button  manufacturer.  For  improve- 
wtenti  m  castwn  for  Jumiture.  Patent 
dated  February  8, 1849. 

The  improvements  in  castors  consists  in 
making  the  roller  of  glass,  and  the  other 
parta  of  nickel  or  silver.  Castors  of  Uiis  de- 
scription are  welt  adapted  for  insulating, 
and  bring  out  the  tone  of  musical  instru- 
menti.  The  glass  rollers  have  either  a 
hollow  bush  or  a  spindle  inserted  into  them 
while  in  a  soft  state ;  they  are  afterwards 
ground  by  an  apparatus,  in  which  the  glass 
roller  alowly  rotates  in  one  direction,  while 
the  grinding-stone  revolves  in  the  opposite 
directiona 

Cfatm.— Making  the  rollers  of  castors  of 
%lasa. 

William  Willcookb  Slkigh,  of  Stam- 
ford Brook  House,  Chiswick,  Middlesex, 
doctor  of  medicine.  For  a  means  for  pre- 
venting  injuries  to  persons  and  property 
from  the  sudden  stoppage  of  railufay  car- 
riages.   Patent  dated  February  8,  1849. 

The  **  means"  specified  coneist  of  the  ap- 
plication of  a  rule  or  toggle-joint  to  force  the 
break  up  against  the  wheels.  The  toggle- 
joint  is  placed  between  the  two  wheels  of 
ihe  carriage,  and  when  acted  upon  by  a 
lever  placed  near  to  the  guard,  it  causes  the 
breaks  to  rub  against  the  wheels.  Another 
arrangement,  nearly  similar,  is  shown,  by 
which  the  toggle-joint  is  made  to  act  upon 
pieces  taking  hold  of  the  rail. 

CSaim.— The  application  of  the  arrange- 
ments for  acting  either  upon  the  wheels  or 
upon  the  rails,  for  the  purpose  of  stopping 
railway  trains. 

RoBBRT  Bbowk,  of  Sadlors  Wells,  Mid- 
dlesex, engineer.  For  improvements  in 
maehinerg  for  perforating,  sewing,  stitch- 
^f  P^0ff*^9  ond  riveting.  Patent  dated 
February  8, 1849. 


The  machinery  described  by  the  patentee 
is  of  a  very  complicated  nature,  the  move- 
ments of  wUch  are  effected  by  gearing,  lever, 
cams,  &c.  A  description  would  be  impos- 
sible without  the  aid  of  engravings. 

Claim. — The  combination  of  mechanical 
arrangements  for  perforating,  sewing,  peg- 
ging, and  riveting. 

William  Tooth,  of  Broad-street,  Lam- 
beth, engineer.  For  improvements  im  waters 
closets,  and  in  chimneg^pieees,  in  machinery 
for  the  preparation  of  clays  and  other  ma^ 
terials,  and  in  the  manufacture  qf  earthen- 
ware articles.  Patent  dated  February  8, 
1849. 

Hie  first  improvement  consists  in  the 
formation  of  the  valves  of  water-closets  of 
earthenware  and  glass.  The  surfaces  of  the 
valves  are  so  arranged  that  they  shall  rub 
upon  their  seats,  and  clear  themselves  from 
dirt.  And  the  pan  is  connected  with  the 
soil-pipe  by  an  intermediate  pipe,  in  which 
is  placed  the  valve. 

The  second  improvement  is  in  the  form- 
ing or  moulding  the  jambs  and  lintels  of 
chimney-pieces,  which  are  made  of  glass  or 
earthenware  in  one  piece;  that  is,  each 
jamb  and  each  lintel  consists  of  one  piece  ; 
these  as  now  made  are  composed  of  several 
pieces  cemented  together. 

The  third  improvement  is  in  the  appa- 
ratus employed  for  cleaning  and  preparing 
clay  to  be  used  for  earthenware,  and  con- 
sists of  a  cylinder,  into  which  there  is  fitted 
a  piston  :  the  body  of  the  piston  is  hollow, 
and  covered  with  wire  gauze ;  the  semi-fluid 
clay  is  poured  into  the  cylinder  above  the 
piston;  the  piston  is  then  drawn  up  by 
some  mechanical  arrangement;  the  atmo- 
spheric pressure  causes  the  finer  clay  to 
permeate  through  the  wire  gauze  of  the 
piston ;  it  is  afterwards  drawn  off  from  the 
bottom  of  the  cylinder. 

The  fourth  improvemeat  consists  of 
making  the  dod  or  die-plates  for  making  or 
moulding  pipes  of  earthenware,  without  a 
bridge  to  support  the  central  part,  or  core. 
The  die-plate  in  one  case  is  supported  by  a 
rod  passing  right  up  through  the  cylinder 
and  compressing  piston. 

Claims.— First.  The  formation  of  the 
valves  and  connecting-pipe  of  water-closets, 
as  exemplified. 

Second.  The  moulding  of  the  jambs  and 
lintels  of  chimney-pieces,  made  in  earthen- 
ware or  glass,  in  one  piece. 

Third.  The  apparatus  for  preparing  clay. 

Fourth.  The  formation  of  dod-plates,  as 
described,  without  a  cross  bridge. 

Thomas  Cbarlbs  Clarkson,  of  Ben- 
nett-street, South wark,  manufacturer.  For 
improvements  in  the  manufacture  and  appli» 
cation  of  leather,  and  of  certain  vegetable 
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tuMMcet  to  be  naed  tn  comMta/ion  wi/A 
leather,  JMia-rubbert  coMfoe,  silk,  cotttmf 
vfoolf  and  other  Jibrous  eubetaneee.  Patent 
dated  Febnury  8,  1849. 

The  lint  improYement  ooniists  in  prepar- 
ing the  skim  bj  a  solntion  of  chloride  of 
Bodinm  and  alumina,  in  which  prepared 
state  they  will  answer  many  purposes  for 
which  leather  is  employed,  better  than  eren 
leather.  The  skins  so  prepared  hate  a  slight 
sur£soe  of  leather  given  to  them  by  being 
immersed  in  a  solution  of  tannin.  The 
skins  so  prepared,  when  for  leather,  are  sus- 
pended in  the  tan-pits  with  a  space  between 
them,  to  allow  of  the  drcnlation  of  the  tan 
liquor,  which  is  made  to  flow  fresh,  or  in  a 
strong  state,  into  the  tanks  at  top,  whUe  the 
expended  liquor  is  slowly  allowed  to  flow  out 
at  bottom. 

The  second  improvement  is  in  making 
bands  or  driving  belts  of  leather,  by  putting 
plies  of  the  stronger  parts  of  the  hides  over 
those  of  the  weaker  parts,  and  introducing 
layers  of  cork,  and  cementing  with  a  solu- 
tion of  India-rubber. 

The  third  improvement  is  in  combining 
Ijlin  shavings  or  plates  of  cork  with  fabrics 
of  dlk,  cotton,  wool,  &c.  The  cementing 
of  these  is  effected  by  a  solution  of  India- 
rubber;  the  finished  fabric  to  be  used  for 
articles  of  dress,  &c. 

The  last  improvement  consists  in  forming 
hat  bodies  by  a  process  nearly  similar  to  the 
third  improvement. 

Ckdme. — 1.  The  arrangement  described 
for  tanning  leather,  and  for  the  preparation 
of  the  skins. 

2.  The  manufiscture  of  bands  of  leather 
by  combining  the  weaker  with  the  stronger 
parts  of  the  hide,  and  the  interposed  layer 
of  cork  and  India-rubber,  with  the  formation 
of  such  bands  upon  a  drum. 

3.  The  fabric  described  under  the  third 
head  for  manufacture  of  various  articles 


4.  The  combination  of  tarlatan  or  other 
fabrics  with  cork  and  a  solution  of  India- 
rubber,  for  the  formation  of  hat  bodies. 

Thomas  Snowdbn,  of  NoeUstreet,  Mid- 
dlesex, engineer.  For  wynrovememte  m 
ntaehinery  for  moMmg  and  pressing  arti^ 
fieialfuel  and  bricks.  Patent  dated  August 
6,  1849. 

These  improvements  consist  of  the  appli- 
cation of  a  machine  with  levers,  acted  upon 
by  a  pin  placed  in  a  revolving  wheel  or  dice, 
and  being  in  this  respect  nearly  similar  to 
the  motion  of  the  old  boilerplate  punching 
machine.  Instead  of  the  punches  being 
attached  to  the  levers,  there  are  plungers 
which  compress  the  materials  of  artificial 
fuel  or  bricks  into  proper  moulds  for  the 
purpose.     The  feeding-in  of  the  unformed 


materials  and  the  emptying  of  the  movlda 
are  effiocted  by  the  action  of  cams  or  eccen- 
trics upon  levers  fitted  on  the  machine. 

CUum.  The  combined  machinery  de- 
scribed for  moulding  blocks  of  artificial  fuel 
and  bricks. 

John  Browns,  late  of  Bond-stareet,  but 
now  of  Great  Portland-street,  Middlesex, 
engineer.  For  ifi^frovemente  m  eomtruet' 
ing  and  rigging  vessels,  and  iaymmemente 
in  atmospheric  and  other  raUfoays,  Patent 
dated  August  6,  1849. 

The  improvement  in  "constructing  and 
rigging  vessels,"  oonaists  of  mounting  the 
sails  of  vessels  upon  firames,  and  connw^ng 
these  firames  to  a  wheel,  by  which  the  whole 
set  of  sails^upon  a  vessel,  supposing  her  to 
have  six  masts,  would  be  moved  at  die  same 
instant. 

The  improvement  in  "atmospheric  nil- 
ways'*  consists  in  the  construction  oif  an 
atmospheric  valve,  the  peculiar  feature  of 
which  is,  that  it  is  kept  down  to  its  seat  bj 
means  of  springs. 

The  improvement  in  "otiier  railways'' 
consists — 

1.  In  laying  down  a  few  planks  upon  the 
ground,  to  which  there  is  to  be  attached  a 
rail  of  very  slight  construction.    And 

2.  In  dfeoting  the  transit  by  means  of 
balloons,  which  axe  to  oonyey  fhe  goods  and 
passengers.  Hie  balloon  is  tobeattaehed  by 
the  car  to  a  locomotive  placed  upon  the 
raiL 

No  claims. 

Lawrbncx  Hill,  Jun.,  of  Motherwell 
Iron-works,  near  Hamilton,  civil  engineer. 
For  improvements  in  the  manufacture  cf 
iron,  and  in  the  maehinerg  for  producing 
the  same.     Patent  dated  August  8,  1849. 

Mr.  Hill's  improved  machinery  consists 
of  three  cones,  which  are  mounted  upon 
spindles,  and  made  to  revolve  by  means  of 
wheel  gearing.  These  Uiree  cones  are  placed 
in  a  horizontal  circle,  and  have  their  axis 
inclined  to  each  other,  so  that  if  continued, 
they  would  meet  in  a  point ;  the  apices  of 
the  cones  point  downward,  and  thus  the 
three  cones  form  a  sort  of  hopper,  into 
which  the  bloom  or  ball  of  heated  iron  is 
p^ced.  The  rotation  of  the  cones  by  means 
of  the  gearing,  causes  the  bloom  or  ball  of 
iron  to  be  drawn  out,  in  which  case  it  is 
formed  into  a  rod,  the  diameter  of  which  is 
defined  by  the  distance  between  the  apices 
of  the  coaes. 

Claim. — The  arrangements  described  by 
which  the  iron  is  puddled  and  drawn  out  by 
means  of  rollers  revolving  at  right  angles  to 
the  direction  of  the  formation  of  the  rod. 

HxNRY  Headlt  Parish,  of  Eaton- 
place,  Middlesex,  Esq.  For  improuemenU 
in    safety    and    other    lamps,    and     in 
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Pitlcnt    daM    Aagust    8, 
1849. 

Mr.  Parish's  safety  lamp  has  a  oona  of 
wire  gauie  round  the  burner,  through 
whieh  the  air  is  admitted  to  the  flame, 
having  previovsly  entered  by  a  perfoiatod 
eylittder.  The  flame  is  sorroonded  by  a 
cylinder  of  glase  for  transmitting  the  light, 
and  also  provided  with  a  giasa  chimney. 
Tho  wire  ganse  is  silvered  by  the  electrotype 
prooele,  which  catoaes  it  to  reflect  the  light, 
amd  imparts  to  it  betides  greater  strength. 
Tike  patentee  claims  the  whole  of  the  lamp 
aa  being  new,  except  the  reservoir  for  the 
oil.     The  gas-burner  specified  is  of  the 


aigand  form ;  in  tfa«  central  opening  there 
are  placed  two  wire  ganxe  cones,  one  above 
and  the  other  below  the  level  of  the  point  of 
escape  for  the  gas.  A  better  mixing  of  the 
air  with  the  gas  is  sUted  to  be  thna  eifected, 
and  the  arrangement  is  daimed  as  being 
new. 

Specification  Due,  iui  noi  BmroUcd. 

JosBPB  Barmbs,  of  Churchy  Lancaster. 
For  an  iwtproved  apparaitu  for  bicaeking, 
dyeing,  cleaning,  and  eioaming  animai  or 
vegetable  flbroua  9ubtianee$p  eUhtr  m  a  raw 
or  manujacimred  Haie.  Fstent  dated  Feb- 
mary  8,  1849. 
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WilliAB  ThouM,  of  Cheapside,  merebuit,  sad 
John  Itersh,  foreman  to  the  said  VITilUam  Thomas, 
Air  improvements  in  the  manufacture  of  looped 
IMbties,  staya,  and  other  paru  of  dress ;  also  In 
apparsttti  for  meunring.    August  9;  six  months. 

Arthur  Howe  Holdsvorth,  of  the  Beacon,  Dart- 
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of  marine  boil«rt  and  ftuinels  of  steam  boats  and 
veasels.    August  9;  six  months. 

William  Rimess,  of  Lavrton-street,  Livexpool, 
builder,  fbr  improvements  in  machinery  for  cut- 
tfng,  tenoning,  planing,  aoolding,  dovetailing, 
iMruig,  mortising,  toning,  groovi  ijr,  aad  sawing 


wood;  also  for  sharpening  and  grinding  tools  or 
iurfooes,  and  also  in  welding  steel  to  cast  iron. 
August  9  ;  six  months. 

John  Knowlys,  of  Heysham  Tower,  near  Lan- 
caster, fi;!^.,  for  Improvements  in  the  application 
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improvaments  in  cutting  wood.    Sealed,  June  28;  piovements  In  the  means  of  manufoeturing  certain 

six  months.  articles  in  lead.    July  7;  slz  months. 
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wall,  engineer,  for  Improvements  in  the  manufoc-  gi^eer,  for  improvements  in  the  Jaoquard  machine. 
tore  of  Aaaees.    June  SO ;  six  months.  ^^^y  n  .  gu  months. 

David  Smith,  of  New  York,  in  the  United  SUtes  '*"'•' 
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FISHER'S  PATENT  IMPROVEMENTS  IN  COKE  OVENS. 

Fig.  12.  Fig.  13. 


TOLt  Ut 


Ii6 


ranVf  FAiSMT  ufPBbTsmMTi  IK  con  oTiirB.— (commnTBD  vboic.  p.  124.) 


Mr.  Fisher  deseribes,  ueoudfyt  *<hb6 
improvementi  in  the  method  of  charging 
coKe  07600,  before  referred  to  as  having 
been  patented  by  Mr.  Cox : 

fig.  12  is  a  front  eLifatioD«  and  fig.  13 
a  hack  dflTation  of  ao  oven  embodying  my 
said  laiprotonMits.  Fig.  14  is  a  plan  of  two 
•f  a  aeries  of  sooh  ovens;  ilg.  15  is  a 
aeetion  on  the  line  A  B  of  fig.  14 ;  fig,  16  is 
a  longitudinal  section  of  the  pier  which 
separataa  the  pair  of  ovens  in  fig.  14  en  the 
IfaielK.  F!^  16*  and  lfi«  are  sections  pf 
an  Ofsn  oonstmoted  aoeufding  to  GoK*f 
yatant,  taken  on  tiie  aafne  lines  as  the  leo- 
tioiiy  of  piy  improved  oven  given  hi  figs.  16 
and  16,  in  order  to  show  aaora  elearlv  the 
djffareness  in  eonstraction  betwen  hisbb. 
Kg.  1 7  is  a  seotion  on  the  Ibe  L  H  of  tiie 
pum  fig.  14.  9lg.  18  is  a  plan  of  the  floor, 
with  the  door  of  the  oven  and  the  aperture 
at  the  bade  open ;  and  fig.  19  is  a  horisontal 
plan  of  the  oven  above  the  door,  where  the 
front  air  fines,  ^  b^,  and  back  air  &aes,  h  b 
(as  in  figs.  12, 13, 15, 16,  17,)  enter  the 


Niffigs.  15  and  15',  is  the  oven. 

F,  fig.  15,  is  the  hole  for  ckars^  the 
oven  with  coal  or  slack  (see  slso  figs.  4  and 
7  of  the  engravings  deseribed  nnder  the  first 
head  of  ih\it  specification)* 

6,  figs.  15, 15«,  and  17,  is  the  top  arch, 
and  H  the  bottom  arch.  The  bottom  arch, 
H  (see  fig.  15),  is  not  carried  tluongh  to  the 
back  of  the  oven,  b«t  stops  short  at  W, 
leaving  an  open  space,  B,  the  whole  width 
of  the  oven,  and  immediately  beneath  the 
ehaiging  hole,  F,  which  enabica  ase  to  intro- 
dnce  the  coal  or  slack  direct  to  the  oven 
flrom  the  top,  and  at  the  back  thersef,  with- 
ont  passing  throogh  more  than  one  arch. 
By  referring  to  fig.  15«,  it  will  be  seen  that 
in  Cox's  oven,  the  bottom  arch  is  carried 
qnite  through  to  the  back,  and  that  the 
same  tiling  eonld  only  be  efEwted  by  catting 
a  passsge  through  both  arches,  as  indicated 
by  the  dotted  lines,  V.  The  opening,  R, 
fig.  16,  serves  alio  as  a  passage  for  the 
asoent  of  the  gases  from  the  interior  of  the 
oven  into  the  fine,  C,  which  runs  along  the 
top  of  the  oven  between  the  top  and  bottom 
arches,  6  and  H ;  a  a,  figs.  13, 14, 16, 17, 
are  die  air  floes  over  and  throogh  the  top 
arch,  as  described  nnder  the  first  head  of 
this  specification,  b^b^  are  air  holes  in  the 
front,  and  b  b  other  air  holes  in  the  back  of 
the  oven,  as  in  figs.  12,  13,  15, 16,  17,  19. 

D  is  a  discharge  fine  common  to  the  pair 
of  ovens  in  fig.  14,  and  into  which  the  used 
gases  from  ttie  ovens  escape  through  the 
passages,  ce  and  AA,  and  unite  at  it,  as  in 
the  oveni  first  before  described. 


ng.  15«is  a  passsge  of  the  whoU  width 
of  the  oven,  for  tiie  escfpe  of  the  gaaes  firom 
the  interior  into  the  flue,  C,  which  leads  to 
the  chimney ;  A  is  an  air  hole,  wliich  leads 
from  the  front  of  the  oven  into  the  fine, 
C ;  and  t,  fig.  16',  is  another  flue,  whidi 
conveys  the  air  from  the  front  to  the  back 
of  the  pier  (separatmg  -a  pair  of  ovens), 
and  is  oontinued  at  Jk  aerosa  the  back,  wifli 
laterd  openings  into  the  interior  of  the 


,  fautaad  of  using  tlie  opening, 

B,  fig.  15,  for  the  passage  of  the  gases  fhm 
the  interior  of  the  ovsn  into  the  over-flue^ 

C,  the  patentee  makes  a  sepamte  openiqg 
for  the  purpose  in  the  front,  similar  to  that 
marked  Q  in  Cox's  oven,  fig.  15«,  and  of 
&e  entire  width  ef  the  oven ;  but  in  that 
case,  he  stops  the  flue  at  the  part  W,  and 
earrisftiip  awall  from  thatpart  to  the  npper 
aroh,6,  asfaidicafeedhidottedlhies  infigi. 
14  and  16. 

Again;  he  sometimes  shortens  the  top 
arch,  O,  Instead  of  the  lower  arch,  H ;  that 
b  to  say,  he  carries  it  no  further  than  the 
point,  W,  and  carries  the  lower  arch  quite 
to  the  back  of  the  oven,  but  leaves  an  open- 
ing  in  it  hnmediately  under  the  cfaa^png 
opening,  F. 

Bat  he  prefers,  on  tiie  whole,  the  plan 
first  described,  becanse  by  this  plan  he  is 
enabled  to  carry  the  discharge  flue,  D,  the 
whole  length  of  the  separating  pier,  aa  diown 
in  figs.  14  and  16. 

Mr.  Fisher  describes,  third^f  a 'dis- 
tributing break  which  is  to  be  applied  to 
coke  ovens,  for  the  purpose  of  intercept- 
ing the  coal  or  slack  when  thrown  in 
from  the  top,  through  an  opening  soeh 
as  that  before  mentioned  (F,  figs.  4,  7, 
14, 15,)  and  spreading  it  more  evenly  over 
the  interior  of  the  oven  than  heretofore. 

When  the  coid  or  slack  if  thrown  in  aa 
usual  without  anything  to  break  its  Call,  it 
dciQends  heavily  on  one  part  of  the  bottona 
of  the  oten,  and  becomes  heaped  up  there 
in  a  very  compressed  state;  whereaa,  to 
effect  the  coking  well,  the  coal  or  aUck 
should  be  ipread  evenly  over  the  entire  floor 
of  toe  oven,  so  that  the  heat  may  the 
more  eompletaly  permeate  the  entire  asaaa. 
The  construction  of  the  distribntittg  break 
which  I  employ  is  represented  in  %.  20,  and 
also  in  fig.  7  of  the  engravings  described 
under  the  first  head  of  this  ^>ecifieatiaiu 
It  consists  of  two  iron  plates,  5, 6,  b,  b,  and 
e,  c,  c,  c,  of  which  skeleton  representationa 
are  given  in  fig.  20,  which  are  swivelled  to 
one  common  shaft,  A,  and  ava  firee  lo 
diverge  to  any  extent  penuitfead  by  the  chord 
£B.    When  used  it  is  dropped  end* 
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wife,  and  in  a  folded  or  eoUapied  itate, 
down  the  hdle,  F  (figt.  4,  7,  14,  and  15), 
by  means  of  the  chain,  B.  It  if  then  turned 
round  on  its  face  by  the  chaina ,  D  D,  and 
made  secure  by  these  chains  to  the  top  of 
the  outside  of  the  oven,  as  shown  in  fig.  7, 
on  which  the  plates  expand  and  assume  the 
roof-like  position  represented  in  fig.  20, 
and  serre  notjonly  to  break  the  force  of  the 
lUl  of  the  coal  or  slack,  but  to  distribute  it 
orer  the  floor  of  the  oven.  To  raise  the 
apparatus  out  of  the  way,  it  is  only  neces- 
sary to  ease  the  chains,  DD,and  pull  up  by 
the  chain,  B,  when  the  plates  will  collapse 
as  before,  and  return  through  the  hole. 

Mr.  Fisher  describes,  fourthly^  cer- 
tain other  machinery  or  apparatus  to  be 
used  in  connection  with  coke  ovens^  for 
the  purpose  of  drawing  or  discharging  the 
coke  from  the  oven;  and  also  certain 
alterations  in  the  construction  of  the 
OTens,  in  order  to  adapt  parts  of  such 
machinery  or  apparatus  thereto. 

I  use  for  this  purpose  what  I  call  a  "  cold 
cradle,"  of  whidi  a  plan  is  glTcn  in  fig.  21. 
A,B,C,  if  a  square  or  other  shaped  rod 
which  is  passed  through  a  tube.  H,  I,  K, 
whieh  may  be  of  either  of  the  fonns  shown 
in  the  cross-sections,  G  and  N,  (fig.  22)  or 
of  any  other  suitable  form,  and  then  through 
an  aperture  in  a  back  draw  plate,  D  E,  set 
on  its  edge,  beyond  which  it  terminates  in  a 
screwed  end,  to  which  a  nut,  F  (fig.  23),  is 
fitted.  The  rod,  A,B,C,  and  draw-plate, 
D  E,  may  be  connected  in  any  suitable  man- 
ner. The  mode  in  which  I  use  the  appara- 
tus is  as  follows : — Either  before,  or  during 
the  charging  of  the  oven,  I  place  the  tube, 
H,  I,  K,  (detached  from  the  other  parts)  on 
the  floor  of  the  oven,  as  represented  in  tg, 
10*  of  the  first  set  of  engrafings  before 
described,  and  leare  it  there  during  the  pro- 
cets  of  coking.  When  the  process  has  been 
completed,  and  it  is  desired  to  discharge  the 
coke,  I  remove  the  tiles  and  bricks,  F',/, 
and  G,  from  the  front  and  back  of  the  oTen 
Tsee  fig.  4)  and  insert  at  the  opening,  W, 
(fig.  2),  the  draw-plate,  D  E.  I  neit  pass 
the  rod  from  the  opposite  end  through  the 
tube  and  back-nlate,  and  make  it  fast  by  the 
But,  F,  after  which  I  attach  a  rope  or  chain 
to  the  eye  at  the  near  end.  A,  of  the  rod. 
The  **  cold  cradle"  is  now  ready  to  be  drawn 
forwards,  in  which  position  it  is  represented 
in  fig.  11,  and  when  drawn  forwards  it 
brings  of  necessity  along  with  it,  the  whole 
of  the  mass  of  coke  within  the  oTcn.  I 
call  it  a  "  cold  cradle  "  because  the  parts, 
namely,  the  rod  and  draw-plate,  which  are 
most  liable  to  tear  and  wear  (especially  if 
used  in  a  hsated  state)  ars  not  left  in  the 


OTcn  during  the  process  of  coking,  and  are 
ezpofed  to  the  heat  only  when  in  actual 
uae,  and  while  yet  in  a  cold  state.  The 
tube  suffers  nothing,  because  it  is  completelT 
enclosed  in  the  coke,  and  thus  protected 
from  oxidation,  besides  which  it  Is  always 
in  a  stete  of  rest,  and  not  subjected  (like 
the  rod  and  draw-plate)  to  tendon  or  da- 
flection,  or  other  disturbing  force  of  any 
kind. 

Instead  of  using  a  tube  through  which  to 
pass  the  rod,  passages  for  it  may  be  mada 
in  or  on  the  floor  of  the  oren,  as  indicated 
by  the  letters  g  and  p,  in  figuns  I  and  2,  or 
in  the  side  waUs  at  m  and  «,  in  fig.  6*,  or  in 
any  part  part  of  the  side  walls  aboTe  m  and 
fi ;  these  passsges  being  open  at  the  sides  next 
the  OTcn,  and  coTcred  during  the  process  of 
coking,  by  pieces  of  angle  iron,  or  otlier 
material.  But  I  prefer  the  tobe,  as  being 
on  the  whole  attended  with  the  least  trouble. 

Instead  also  of  the  mass  of  coke  being 
drawn  out  of  the  o?en  it  may  be  pushed 
out  by  applying  a  rod  to  the  back  of  the 
plate  D  E  ;  but  there  is  a  practical  disad- 
Tantage  attending  such  an  inversion  of  tiie 
process.  When  the  drawing  out  plan  is 
followed,  the  coke  can  be  drawn  out  to  any 
distonce  from  the  oven,  on  to  the  floor  in 
front,  there  to  be  watered  and  cooled,  with- 
out the  least  inconvenience,  but  to  push  out 
the  coke  to  the  same  extent  from  behind,  it 
would  be  requisite  to  use  rode  of  such  a 
length,  that  they  would  be  diificult  to  handle 
and  exceedingly  liable  to  become  warped. 

When  ovens  are  built  back  to  back  (as  is 
sometimes  the  case),  and  the  introduction  of 
the  draw  plate  at  the  back  is  thereby  ren- 
dered impracticable,  I  use  a  drawing  appa- 
ratus of  the  description  represented  in  figs. 
24  and  25.  D  E,  is  a  draw  plate,  as  before, 
which  is  placed  at  the  back  of  the  oven  be- 
fore charging ;  and  H  I  K,  flg.  21,  are  two 
tubes,  which  are  also,  before  chargiagy  laid 
on  the  floor  of  the  oven,  parallel  to  each 
other,  or  in  any  suitable  position  with  re- 
spect to,  and  at  a  distance  apart  conform- 
able to  the  width  of  the  oven.  Both  the 
tubes  and  draw-plate  remain  in  the  oven 
during  the  process  of  coking.  On  proceed- 
ing to  draw  the  oven,  the  rods,  a  a,  are 
passed  through  the  tubes,  H,  I,  K,  and 
through  two  sockete  or  bosses,  i,  k,  m,  la 
the  draw-plate,  of  the  form  represented  on 
an  enlarged  scale  in  the  section  flg.  25 ;  and 
to  the  inner  ends  of  the  rods,  a  a,  short 
cross  pieces,  e  c,  are  attached,  whidi  on 
being  turned  half  round  catch  hold  of  the 
draw-plate.  After  the  rods  are  in  tiieir 
places,  a  connecting-bar,  or  brace,  df  ia 
passed  through  eye-holes  in  the  near  enda 
of  the  rods,  and  a  rope,  or  chain,  a,  Is  at- 
tached to  the  oentie  of  the  bnws^  d,  hy 
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\  of  whieh  the  apparatus  and  the  coke 
with  it.  aie  drawn  out  of  the  oTen. 
time  I  make  the  draw-plate  D  E 
(which  ia  here  stated  as  being  left  in  the 
OTen  daring  the  process  of  coUag),  hollow 
and  keep  it  supplied  with  water  by  inlet  and 
ovtlet  pipes*  which  can  be  connected  or  re- 
moved from  the  draw-plate  at  pleasure.  The 
water  keeps  the  plate  cool,  and  preyents  the 
rapid  destmotion  which  a  solid  plate  would 
be  liable  to. 

Fig.  24«  exhibits  a  modification  of  a  coke* 
diadmrging  apparatus,  which  is  kept  cool  by 
the  flow  of  water  through  it  The  apparatus 
is  represented  in  the  figure  partly  in  section. 
It  consists  of  three  inter-communicsting 
tubes,  firmly  united  and  arranged  in  the 
finrm  of  an  isosceles  triangle,  the  two  equal 
■ides  of  which  terminate  in  eyes,  through 
which  a  connecting-belt,  g,  A,  is  passed, 
ksving  an  eye,  o,  in  the  centre,  to  which  a 
polling  chain  or  rope  is  attached ;  e,  is  an 
apertnre  for  the  admission  of  cold  water, 
md  /,  another  aperture  for  the  esoape  of 
the  water,  or  of  any  steam  which  may  be 
generated  from  it  in  the  course  of  its  passage 
through  the  tubes.  The  apparatus  is  placed 
OBI  the  floor  of  the  oven  before  charging,  with 
tlie  ends  projecting  out  from  the  doorway ; 
and  the  aperture,  e,  is  connected  by  a  sendee 
pipe,  with  some  oonrenient  head  of  water, 
while  another  pipe  attsched  to  the  aperture, 
yp  couTeys  away  the  discharged  water  or 


Another  sort  of  drawing  apparatus,  by 
whieh  the  rods  may  be  introduced  over  the 
top  of  the  coke,  is  represented  in  figs.  26 
and  27,  whieh  last  is  a  sectional  yiew  of  part 
of  an  oven  with  the  apparatus  applied  to  it. 
The  line  6  denotes  the  floor  of  the  oven, 
and  the  space  from  G  to  c,  the  height  of  the 
batch  of  coke  which  b  to  be  withdrawn. 
D  E,  is  a  draw-plate,  as  before,  which  is  in- 
troduced after  the  coking  process  has  been 
completed  through  an  opening,  S,  made  in 
tile  back  wall,  H,  K,  of  the  oven,  and  of 
nearly  the  entire  width  of  the  OTcn.  The 
jods,  a  a,  are  passed  over  the  top  of  the 
coke  and  through  holes  in  the  ends  of  the 
dnw-plate,  after  whidi  they  are  made  fast 
behind  the  plate  by  pins  or  cotters,  or  other- 
wise drawn  towards  one  another,  so  as  to 
§atm  with  the  plate  the  figure  of  a  triangle. 
A  dudn,  or  rope,  or  bar,  is  then  passed 
through  the  eyes  in  tlie  two  near  ends; 
and  by  pnlUng  thereat  the  apparatus  along 
with  the  entire  batch  of  ooke  is  withdrawn. 
Vtf  in  fig.  27,  indicates  an  opening  at  the 
back  of  the  o?en,  as  in  figs.  2  and  4 ;  but 
when  I  use  this  particular  description  of 
dimwfaig  apparatus,  I  generally  keep  this 
opeainf  dosed ;  d,  ia  the  same  figure,  is  one 
Of  the  air-floM  • 


Instead  of  attaching  a  draw-plate  through 
the  back  of  the  oven,  as  in  the  preceding 
apparatus  after  the  coking  process  has  been 
oompleted,  a  horizontal,  or  flat  plate,  may  be 
laid  on  the  floor,  quite  at  the  back  of  the 
oven,  previous  to  charging,  and  left  there 
during  the  coking  process;  and  then  each 
rod  may  be  made  with  a  prong  projecting 
from  one  end,  which  prong  would  be  flat 
while  the  rod  was  being  pushed  over  the 
eoke  (after  completion  of  the  coking  pro- 
cess), but  could  by  a  quarter  turn  be  turned 
round  into  a  vertical  position,  so  as  to  pe- 
netrate behind  the  mass  of  coke,  and  take 
into  any  one  of  a  row  of  holes  or  pins, 
made  in  or  on  the  back  edge  of  the  draw- 
^  plate. 

Some  kinds  of  coal  during  the  process  of 
ooldng  shrink,  or  part  from  the  back  wall 
of  the  oven,  so  far  as  to  allow  of  a  draw- 
plate  being  introduced  from  Above,  between 
the  coke  and  the  back  wall,  in  which  case 
no  opening  in  the  back  wall  is  required,  and 
an  apparatus  may  be  used  similar  to  the 
one  described  in  fig.  26,  but  having  the  rods 
and  draw-plate  firmly  united  together,  after 
the  manner  of  a  common  rake  or  hoe. 

Fig.  28  is  a  view  of  the  sort  of  apparatus 
which  is  in  common  use  for  drawing  coke 
ovens,  and  is  merely  given  here  in  order  to 
exhibit  more  clearly  the  improvements  which 
I  have  effected.  All  the  parts  of  this  appa- 
ratus are  firmly  united  t<^ether  by  welding 
and  cottering,  and  it  is  inserted  entire  into 
the  oven  before  charging,  and  remains  there 
during  the  process  of  coking.  The  inevit- 
able consequence  of  this  is,  that  the  whole 
of  it  is  raised  to  nearly  a  white  heat  by  the 
time  it  is  required  to  be  made  use  of  for 
drawing  out  the  coke ;  in  which  state  it  is 
ill  qua&ed  to  withstand  the  great  strain  to 
which  it  is  necessarily  subjected.  And 
though  in  the  first  instance,  the  draw-plate, 
r,  a  U,  like  the  rest  of  the  apparatus,  covered 
and  protected  by  the  coal  or  alack ;  yet,  in 
tile  course  of  the  coking  process,  the  coal 
and  slack  shrink  towards  the  centre  of  the 
oven,  and  part  from  the  back  and  side  walls, 
leaving  an  open  space  dl  round,  through 
which  the  atmospheric  %r  enten,  which, 
acting  on  the  draw-plate  in  its  highly-ignited 
state  produces  a  most  destructive  degree  of 
oiidation.  From  these  various  causes  this 
apparatus  becomes  Tcry  rapidly  worn  out 
and  unfit  for  use,  and  forms  a  Urge  item  in 
the  cost  of  manuikctuzing  coke.  But  with 
any  of  my  improved  descriptions  of  drawing 
apparatus,  the  greater  part  of  that  waste 
and  consequent  expense  is  entirely  avoided, 
because  in  each  case  the  principal  parts  are 
only  used  in  a  cold  or  very  slightly  heated 
state. 

{To  be  amchded  in  our  n«rl.) 
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Sir, — Ithe  rtcent  experiments  of  Vt, 
BoQtignj  (irhoee  former  discoTeries  on 
the  ''Spheroidal  Sute  of  Bodies'*  I 
brought  before  your  readers  about  two 
years  since)  by  which  it  appears  that  a 
iDtQ  iilay^  with  impunity,  plunge  his 
litod  intd  tnasses  of  molten  metal — 
fhuB  eotiflrniing  the  substantial  trtjth  of 
teMtfy  Slid  stbtles  abo^t  the  ilte  ordeals  to 
Whicli  suspected  witched  were  exposed^ 
Atfbrd  me  an  opportunity  of  makin|( 
some  remarls  on  the  subieet  of  "ere- 
duh*ty'*and  'Mncfedtfity/'  "possibility 
and  probability  **  in  physical  science,  - 
ilhich  1  haye,  for  some  time,  been  in- 
tending to  lay  before  your  readers. 

Of  all  the  absurd  notions  that  eyer 
were  preyalenti  none  ean  be  more  absurd 
iban  the  now  so  preyaiUnflf  idea^  that  it  is 
Mere  phUoi^phieal  to  be  mareduiouM 
Iban  t»  be  w^duhnU^  to  tHdfslieve  than 
ttb^Une,  in  attem$$9  tfikere  th§  imdentt 
u  not  ^tohtiefy  i^mmiMtrkble.  When 
ietel-educated  and  self-eonceited  smat- 
terers  turn  up  their  uoses  on  hearing 
ihitigs  which  fie  out  of  the  sphere  of 
their  sttiidl  knowledge  and  experience, 
they  act  on  this  principle.  Can  any- 
thing be  plainer,  howeyer,  than  the  fact, 
that  it  is  just  as  weak-minded  and  silly 
to  diAelwfm  without  examining  the  eyi- 
denoe,  as  to  htiUwe  without  doing  so  f 
The  whole  history  of  science^  if  it 
ahoirs  anything  at  all^  shows  thit^that 
the  grtet  mais  of  the  kamed  and  nie»- 
tifie  <'  amiboritles  "  in  6yery  age^  esp^ 
elally  royal  academiet  and  socfeti<<8,  haye 
elistlnately  «nd  stttpfdly  tefits^d  tb  ^xH* 
MM  the  efyidenee  for  atiy  ne#  ikets  or 
doctrines  which  were  ki  all  opposed  to 
Ot  beycnd  (he  '^ol^thodox"  scientific 
creed  c^  theit  day. .  To  mo^t  of  your 
teaders  this  must  be  abready  too  well 
known  to  rendet  it  necessary  here  tp 
leeount  over  again^  for  the  hundredth 
time/  the  hiftoriea  of  the  yarious  dia- 
ooyenes  of  the  oireuktIoD  of  the  bloody 
▼aocfautlioD^  Ughtmng-eondoetors,  gas, 
te*,  te«,'  ofery  on6  of  which  waa  de« 
ekKd  oyer  and  oyer  agafai  bv  the  efaief 
•■ihertties  of  fbelf  day  to  be  absurd,  im- 
j^dn^le,  ridieuktts,'  of  diabolied.  No 
i^ao  hi  ^  sensel  irffl  con^lod^  from 
ihese  HfM  that  inf  new  doctrine  fot^ue, 
itttrpfy  tficmuh  It  is  Aus  oppofte4  and 
rejected  by  the  academic  and  other  eh&r- 
tmd  aUtnbiriCies  of  the  time;  but  eyery 


one  is  fuTly  justified  in  concluding  thA 
the  opinion  of  these  bodies  is,  as  a  gone' 
ral  rule,  good  for  absolutely  nothing  a* 
all,  wheneyer  such  doctrines  or  facts  Wf% 
ebncemed.  The  bigotfy  tfnd  narrow^ 
nindedness  of  scientific  men  Is  quite  it 
notorioiis,  and  noon  Kss  excusable,  oi^tt 
reli^ous  bigotry. 

v^e  hayift  had  ft  tncist  tttM]orn>i(bf  lii-> 
stance  of  this,  fn  6ttf  oWn  days,  in  tb^ 
history  of  mesmerism.  In  a  subjeot 
Confessedly  do  little  understood  as  the 
physiology  of  the  nenres,  the  yery  mem 
who  at  one  moment  confess  their  almost 
total  ignorance  of  its  laws,  are  found  the 
next  obstinately  refushig  to  examitie 
with  their  own  eyes  and  ears  the  tie# 
phetiomenat  nay,  flatly  denying  the 
possibility  of  things,  i^hich  hundreds  and 
thousands  of  persons  haye  dtelared  tfaet' 
themselves  have  witnessed ;  and  whien 
the  telf-conceited  denier  will  ftot  eveft 
tike  the  trouble  to  look  at  fof  hlntetf. 
It  ts  really  astonishing,  that  self-conceit 
and  cCmplaeency  iti  his  own  petty  know- 
ledge, can  so  influence  ft  man  as  to  make 
him  giye  the  lie  direct  to  thousands  of 

tis  fellow-men,  as  sensible  and  as  able  m 
imself  to  detect  trickery  or  imposture* 
But  however  astonuhing  it  may  be«.k  b 
nothing  at  all  new.  When  Galileo  h&^ 
ged  and  prayed  the  <*  orthodox'*  ptofeo^ 
aor  of  astronoflSy,  at  Fftdoft^  only  fltst  le 
oome  and  look  diroDgh  his  teleaeope  fUt 
himself-^ No!  he  — tlM  Orthodox  WA- 
thority  of  hi$  day— coufdn't  thMk  tf 
such  a  thing!  He  was  peHbody  mbA 
ftbeolutely  certafai  that  Oftlileo  idikH  hb 
eithet  deceived  01^  ft  decefiet,  ftnd  ther^^ 
fore  it  wae  derogatory  t6  hid  dfgidty  tt 
look  through  Che  telescope. 

It  is  not  recorded  whether  ibis  wise* 
acre  went  so  far  as  one  of  the  mediw 
"  authoritiea^'  in  Parb  a  few  years  sino^ 
who  solemnly  declared  that,  with  regara 
to  the  phenomena  of  aeameriaaa,  evta 
if  he  saw  thena  with  hia  own  €fm  he 
Ironldn't  belieye  &em !  Many  who  are 
nd  quite  of  so  originid  a  ea^  aa  Mt 
French  worthy,  #ho  hav^  eottdeeeended 
to  witness  some  of  the  fkets  fbi^  them- 
selye*f  hftve  acted  scftreely  less  afaetl^flK 
For  instance,  sotb^  of  th^  mc^beri  df 
the  first  French  comtnissfoti  appoifit^  t6 
^amln^  mesmerism,  When  (hey  found  It 
impossible  to  den;^  ih$  ^acU.  ^itf  wn^ 
fell  foul  of  the  iheir}f  which  Mesmer  Baa 
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Urmed  to  a^eouiit  fyr  tlien.  As  if,  fcnr^ 
flnnib,  the  truth  or  utility  of  the  fketa 
depended  on  the  theory!  If  this  be  so, 
let  us  gJTe  tip  til  fta-ther  experiments  in 
eleetricity,  inignetisin,  heat,  &e.,  seeing 
lltot  there  are  so  many  different  theories 
to  aeoonnt  fbr  them ;  and  that  this  dif* 
ftrenee  is  ef  itself  proof  positive  that 
die  ikoti  tbemselrte  mnst  be  idl  fiilsOy 
neeless,  ridiealoos  t 

The  mesmerists  lissert  that,  by  their 
inelhods  they  hate  enred  thousands  of 
diseased  persons  to  whom  other  means 
bad  been  in  vain  at>plied*^that  surgical 
Operations  had  lieen  perftmned  on  hun- 
dreds, and  evto  thousands,  withoutgiTlng 
tlMfrm  the  slii^fatest  pain;  and  many  of 
Hicse  long  before  the  diseoTery  of  ether 
or  ehkrohirm.  Every  man,  then,  one 
Would  think,  would  at  least  tpish  these 
things  to  be  true,  fbr  the  sake  of  huma- 
nity. And  if  they  did  so  wish,  why,  the 
least  thing  they  could  do  would  be  to 
glte  the  thiAg  a  ftdr  trial.  No  such 
filing!  The  "authorities"  of  several 
kospitals,  both  here  and  in  France,  have 
aetuaUy  refused  to  allow  anv  such  trial, 
eren  when  some  at  the  ablest  medical 
men  of  the  day,  and  connected  with  their 
institutions,  have  applied  fbr  permissioti 
to  do  so^  on  the  ground  that  they  had 
thus  cured  several  patients  already  I  And 
so  thousaUds  of  wretched  snfi^rers  have 
been  left  to  pain  and  death,  through  the 
riieer  obstinacy  and  miserable  conceit 
Und  irfgotnr  of  their  humiuie  and  Chris- 
tian guardians.  It  is  difficult  to  siiy 
which  inspires  most  disgust,  the  narrow- 
minded  bigotry  or  the  inhumanity  of 
neh  neople. 

Before  quitting  this  subject  of  mesme- 
rism, I  wili  take  die  opportunity  of  re- 
commending those  of  your  readers  who 
are  vet  strangers  to  it,  or  disbelievers  in 
ft,  id  •aamine  f&t  ihemekes.  The  evi- 
dence for  it,  even  in  the  deficient  and 
^mde  stKte  in  which  it  was  presented  to 
Laplace  and  Cuvier,  sufficed  to  convince 
llem  ;  lind  since  their  time,  it  has  gone 
on  with  such  strides  that  at  (he  present 
dit  Oie  evidence  is  more  full,  complete, 
mL  siitisfiustory  than  for  any  other  non- 
maAematical  science  whatever.  Of 
eoorse,  experiments  fidl  occasionally  in 
this  as  in  every  other  branch  of  science ; 
and  there  has,  perhaps,  been  quackery 
and  humbug  in  some  public  lecturers. 
It  is  nothing  but  natural  that  a  subject 
fto  lull  ii  wonders  should  have  induced 


some  ignorant  and  unprincipled  men  to 
make  a  trade  of  it,  and  go  about  tbn 
country  giving  absuinl  lectures  and  good* 
for-nothing  exhibitions.  These  men 
bring  discredit  on  the  whole  affair — yet 
why  should  they  ?  I  have  heard  as  great 
lies  and  as  prodigious  foolery  in  some 
popular  lectures  on  natural  philosophyA 
even  in  astronomy,  as  ignorance  koA 
impudence  could  concoct.  Does  thii 
reflect  any  disgrace  on  thoit  suhfecU  f 
But  the  only  proper  pkce  to  stud^  Ai 

{phenomena  of  mesmerism  is  in  private  i 
t  is  utterly  impossible,  fW>m  tne  verjr 
nature  of  the  theory,  that  public  exhibi- 
tions can  be  so  satisfactory  and  unexcep- 
tionable, as  those  private  ones  in  which 
you  are  familiar  yourself  With  all  partiee 
eoncemed,  and  can  test  everything  for 
yourself.  It  may  be  sufficient  to  add. 
that  mesmerism  was  recognized  to  a 
branch  of  medical  practice  by  the  Prus- 
sian Gbvemment  as  far  back  as  1817:  thai 
in  1818,  the  Berlin  Academy  of  Sciences 
offered  a  prise  for  the  best  treatise  oh 
mesmerism ;  and  that  shortlv  after,  a  com- 
mittee appointed  in  Russia  oy  the  empe- 
ror, declared  it  to  be  a  most  important 
agent  The  committee  api>olnted  bv  the 
Boyal  Academy  of  Medicine  in  Paris, 
also,  in  thebr  Report  of  1831,  fully  ac- 
knowledged its  truth  and  importance; 
and  it  is  asserted  (whether  truly  or  no^ 
I  cannot  say),  that  the  great  majority  <^ 
medical  men  in  Paris  are  now  in  the 
habit  of  employing  it  in  their  practiee 
where  advisable.  In  this  country,  the 
medical  journals  have  run  nearly  through 
the  accustomed  course — ^first  of  utterly 
neglecting  it,  then  flatly  denying  it,  then 
confessing  there  migrU  he  something  m 
t#,  then  acknowledging  the  truth  of  mca^ 
of  the  facts  (only  to  save  appearances, 
and  keep  up  their  own  credit  as  tibie  only 
wise  men  in  such  matters,  they  hatch  up 
a  little  theory  of  their  own  to  accayJi 
for  the  flusts),  and  lastly,  fhlly  surren- 
dering (but  this  last  stage  has  not  yet 
been  reached  by  many — ^they  will  come 
to  it,  however,  before  long.)  1?he  works 
on  the  subject  are  innumerable.  Perhaps 
Sandby's  '<  Mesmerism  and  its  Oppo- 
nents*' and  Lang's  "Mesmerism/'  are 
as  good  introductory  books  as  any.  The 
Bengal  Government,  a  few  years  since, 
ordered  that  the  army  surgeons  should 
study  mesmerism  for  some  time  under 
Dt.  JBsdaile,  previously  to  joining  thebr 
regiments.    This  was  m  consequence  of 
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a  series  of  painless  surgical  operations 
performed  07  Dr.  Esdaile,  which  may 
De  read  in  his  work — ''Mesmerism  in 
tndU." 

l/Hien  the  reader  has  become  con- 
Yinced  of  the  trnth  of  the  mesmeric  phe- 
nomena, he  will  next  be  perhaps  sur- 
prised to  learn  that  they  have  been  known 
and  practised  in  almost  all  ages  and  by 
all  nations.  We  have  traces  of  it^some 
as  clear  and  plain  as  daylight,  others 
more  obscure — ^in  the  classic^  writers — 
In  the  literature  of  the  eastern  nations, 
and  of  the  middle  ages ;  also  amongst 
several  savage  tribes  in  Australia  and 
elsewhere  at  the  present  day.  Now  all 
diese  indications  nave,  up  to  within  the 
last  few  years,  been  neglected,  and 
treated  as  mere  old  wives*  tales  and 
nonsense.  And  this  same  neglect  and 
contempt  of  everything  foreign  to  our 
own  short-sighted  and  limited  experi- 
ence, has  extended  its  baneful  influence 
over  numberless  other  subjects  as  well 
as  mesmerism.  The  accounts  in  Marco 
Polo  and  other  old  travellers  were  for  a 
long  time  derided  as  fabulous — many,  if 
not  all  of  which,  have  been  proved  to  be 
true  by  more  recent  travellers.    Modem 

Srological  discoveries  have  restored  cre- 
t  to  many  relations  hitherto  set  down 
as  ridiculous.  The  modem  experiments 
and  observations  in  electricity  and  me- 
teorology have  also  proved  the  subsun- 
tial  troth  of  numberless  accounts  in 
ancient  writers,  which  the  wise  men  of 
the  last  century  chose  to  laugh  at  as 
absurd,  simply  because  their  own  limited 
knowledge  made  them  appear  strange 
and  marvellous. 

Indeed  it  may  be  safely  asserted,  that 
out  of  all  the  strange  stories  and  marvel- 
lous incidents  related  by  ancient  authors, 
travellers,  &c.,  at  least  two-thirds  are 
absoktttly  trae,  and  by  far  the  greater 
portion  of  the  remainder  are  iubstantialiy 
trae — ^that  is,  may  be  coloured,  and  more 
or  less  exaggerated,  but  are  on  the 
whole  faithral  reeorids  of  real  events. 
The  jntr^  fietUunu  accounts  are  ex- 
ceedingly few,  and  can  almost  always  be 
very  easily  detected — not  by  their  mar- 
velUnuMMt  (for  this  is  no  valid  ground 
for  rejecting  anything,  unless  we  are 
self*conceited  enough  to  imagine  we 
know  everything  in  the  universe,  and 
therefore  are  fit  judges  of  what  is  possi- 
ble and  what  not),  but  by  their  want  of 
cleimess,  distinctness,  and  by  the  ab- 


sence of  -those  marks  of  sincerity  and 
conviction  in  the  writer,  which  are  so 
easily  perceived  and  felt  in  all  those  nar- 
rations, of  the  trath  of  which  the  writer 
is  himself  thoroughly  convinced. 

Indeed,  we  might  almost  venture  to 
challenge  any  one  to  produce  fnm  the 
whole  of  history,  ancient  and  modem, 
any  onensrrative,  by  ^«-tnVfMSfe«,  which 
can  be  proved  to  be  totall]^  false  and  mi- 
foundea  in  fact,  except  in  those  cases 
where  there  were  interested  motives  and 
inducements  to  lie.  In  accounts  of  natu- 
ral phenomena,  such  motives  and  induce- 
ments can,  from  the  nature  of  the  thing* 
have  scarcely  any  place.  It  is  natural  to 
man  to  tell  the  truth  in  such  matters ; 
and  the  most  that  can  ever  be  reasonably 
objected  to  them  is,  a  greater  or  leaa 
degree  of  exaggeration.  There  is  only 
one  thing  that  requires  caution,  and  that 
is,  to  distinguish  between  the  relation  of 
the  facts  or  phenomena  themselves,  and 
the  opimimi  of  the  writer  a»  to  the  cemee 
or  nature  of  these  phenomena.  Thus,  for 
instance,  no  unprejudiced  man,  who  has 
ever  read  any  considerable  number  of 
the  trials  for  witchcraft,  can  doubt  for 
one  moment  the  results  of  most  if  not 
all  of  the  facts  reUted;  but  as  to  the 
euppoeed  cause,  vis.,  demoniacal  posses- 
sion, or  any  other,  it  is  quite  another 
matter.  The  supposed  witches  often  de- 
clared most  solemnly  that  they  had  been 
carried  through  the  air  to  a  meeting  of 
witches  with  the  devil  (which  they  called 
a  ''Sabbath"),  and  described  vividly 
what  took  place  at  these  meetings. 

Now,  it  was  found  in  several  instances, 
that  the  accused  parties  diemselves  gave 
the  same  account  of  their  having  oeen 
in  the  night  to  a  "  Sabbath  *'  of  Oiis  sort, 
when  all  the  night  they  had  been  confined 
in  prison  and  closely  watched !  The  &et 
was,  that  by  means  of  certain  stupifying 
drugs  and  ointments,  visions  of  a  most 
extraordinary  kind  were  produced,  whidi 
the  (M>or  deluded  ''witches'*  took  for 
realities.  Now  here^  then,  there  was  no 
imposture—'no  lying:  the  "witches'* 
really  believed  they  had  been  to  sneh  a 
"devil's  Sabbath;"  and  the  unpr^n- 
diced  and  cautious  inquirer  is  led  to  the 
discovery  of  new  and  unheard  of  proper- 
ties in  certain  herbs,  ointments,  &o. 
Whereas,  if  he  had  chosen  to  flatly  deny 
the  veracity  of  the  accused,  and  set  down 
everything  as  mere  imposture,  this  dis- 
covery would  not  have  been  made.   This 
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k  i  good  example  to  illustnte  whtt  we 
lisve*been  Mjing.  The  aeeoantB  given 
bj  these  poor  women  are  in  tbemseWes 
improbable  to  the  highest  degree;^ 
mated :  it  remains  to  be  shown  whether 
tiiey  are  pnre  lies,  or  the  result  of  tome 
struiM  self-delusion.  Many  persons 
wenld  at  onoe  prononnee  the  former,  and 
refuse  to  inquire  into  the  matter  at  all ; 
otiiers  would  consider  the  latter  expta- 
nation  more  lilcely,  but  equally  refuse 
ttsj  ftnrther  inqufary  as  to  the  origin  pf 
this  delusion. 

Both  would  thus  fail  in  obtaining  any 
aatisfsetonr  explanation  of  these -strange 
eventa.  The  only  rational  and  philoso- 
phical way  is,  first,  to  inquire  whether 
any  interested  motives  for  deception  can 
be  tneed ;  and  if  not  (as  there  could  not 
be,  obviously,  in  the  witch  confessions), 
to  assume  the  sincerity  of  the  narrators, 
and  their  full  belief  in  the  truth  of  what 
they  stated ;  and  lastly,  to  inouire,  whe- 
ther the  thiiigs  asserted  could  be  them- 
selves true,  or  whether  the  cause  of  delu- 
sion can  be  traced.  To  take  another 
example.  A  sailor  goes  aloft  to  furl  the 
■mis,  and  comes  down  uahi  in  a  great 
ffiffbt,  declarinff  he  heard  a  voice  saying, 
*'  It  blows  hard,"  when  he  was  certain 
there  was  no  one  up  there,  and  that  it  is 
not  a  human  voice.  A  second  goes  up, 
and  comes  bsck  with  the  same  story; 
and  so  half  the  crew  are  in  turn  fright- 
ened. At  hst  the  mate  goes  up,  and 
diseovers  that  it  is  a  parrot,  which  has 
got  up  and  lay  hid  amongst  the  rigging. 
It  the  cause  of  their  fHght  had  happeuM 
not  to  be  fomid  out,  it  would  have  been 
very  Irrational  to  accuse  the  sailors  of 
lyliV*  ^  ^^^  ^  setting  it  down  to  pure 
imagination.  There  are  many  things, 
bosrever,  which  do  not  admit  of  being 
solved  bv  any  suppodtion  of  self-ddu- 
aion,  and  these,  however  strange,  must 
be  received  as  true  by  every  unprejudiced 


have  no  hesitation  in  including  in 
this  class  the  well-known  account  of  cer- 
tain persons  floating  in  the  water,  and 
the  difficulty  of  submerging  them,  given 
in  various  trisls  for  witdicraft,  and  else- 
where. In  the  *' Collection  of  Criminal 
Trials  in  France,"  by  PiUval,  there  is  an 
aeoount  of  several  persons,  who  being  sus- 
pected by  their  neighbours  of  witchcraft, 
and  who  conscious  of  thehr  own  inno- 
eeiioe,  begnsd  and  entreated  this  trial, 
or  ^'ordedby  water,"  in  order  to  dear 


themselves  from  all  such  suspicions. 
Accordingly  they  were  so  tried,  and,  to 
their  own  great  amasement,  many  of 
them  could  not  without  difficulty  be  sunk 
under  the  surfiu)e,  although  perfectly 
naked.  Thousands  of  spectators  were 
witnesses,  and  amonpt  otners,  several  of 
the  law-<^cers  and  judges  sent  down  to 
conduct  the  trisl.  Luckily  for  the  poor 
people  thus  tried,  the  authorities  were 
not  convinced,  even  by  the  strange  phe- 
nomenon, that  it  had  anything  to  do  with 
witchcraft,  and  so  liberated  them,  and 
gave  strict  orders  that  no  such  trials  or 
ordeals  should  be  practised  in  future. 

Now,  is  there  anything  more  absurd, 
more  extraodinary,  more  incredible  in  this 
than  in  the  accounts  of  the  fire-ordeal  P 
Is  it  not  in  the  highest  degree  incredible, 
and  contrary  to  all  known  laws  of  heat, 
that  a  man  should  plunge  his  hand  and 
arm  into  melted  iron  or  other  metal,  and 
draw  it  out  uninjured  f  Can  anything 
be  more  monstrously  absurd  (It  would 
have  been  said  ten  vears  ago)  than  the 
idea  of  ice  in  a  red-hot  crucible  ?  If 
then  the  discoveries  of  M.  Boutigny 
confirm  the  truth  of  one  absurdity,  im- 
possibility— why  are  we  to  disbelieve  the 
other  alleged  fact  ?  It  is  certainly  con- 
trary to  the  law  of  specific  gravity  that 
a  human  body  should  experience  that  de- 
gree of  resbtance  to  sinking  in  water 
which  the  account  above  referred  to 
asserts.  But  is  it  not  equally  contrary  to 
this  same  law  that  cold  iron  should  float 
in  melted  iron  in  the  way  so  well  known, 
and  about  which  there  was  considersble 
discussion  in  a  former  volume  of  this 
M^pBsitte  P  We  know  that  gravity  never 
ceases  to  act ;  and  that  so  far  as  this  goes, 
no  human  body  can  ever  oppose  much  re- 
sistance to  sinking  in  water ;  but  we  also 
know  that  electrical  conditions  of  the 
body  sometimes  exist,  which  render  it 
probable  that  an  **  atmosphere  of  repul- 
sion*' surrounds  the  body;  and  thus, 
notwithstanding  the  downward  force  of 
gravity,  the  bwly  might  be  kept  by  the 
stronger  force  of  dectrical  repulsion 
from  sinking.  It  is  not  here  asserted 
that  such  electrical  conditions  i£t<f  exist 
in  the  cases  above  mentioned;  all  I  say 
is,  that  it  is  more  rational  to  believe  the 
truth  of  those  accounts,  and  account  for 
them  in  tiiis  way,  than  to  flatly  deny 
them. 

A  similar  thing  occurred  quite  recently 
(not  more  than  flfieen  or  twenty  years 
h3 
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moe)'  io  th^^  j^ractne  of  Dr.  Juslrim 
Eeraer;  at  Weiosberg^  in  Qwcwmaf,  m  the 
ease  of  one  of  hk  paiientBy  a  Madame 
Hauffe:  ''Whea  she  waa  plaoed  in  a 
bath  in  this  state^  extraorainary  phe- 
nomena were  exhibited;  namely,  her 
Mmbs,  breaat»  and  the  lower  part  of  her 
person,  possessed  by  a  strange  elasticity, 
mvolumarify  emergied  from  die  wat^. 
Her  attendaiiCB  used  every  effort  to  sub- 
merge her  hodifi  but  she  oould  not  he 
kept  down )  and  had  she  at  these  timea 
been  thrown  into  l^  mer  she  woirid  n» 
more  have  sunk  tham  a  eerk." 

Of  these,  and  all  elheif  suob  ^Ito- 
opdinarv  phenomena  it  may  be  safely 
aaserted  that  they  deserve  earefnlly  in- 
ttiiring  into,  and  the  investigation  wiH 
mqpieatly  bring  to  light  many  laws  of 
nature^  whioh,  from  the  rarity  ef  their 
#uiifestatioD,  are  not  the  leas  reaL 
Thi6»  indeed,  is  the  objeiBt  of  the  present 
wiper;  to  induce  your  readers  to  treat 
■Murvellemr  aeoeunts  in  a  rather  less  sum- 
mary way  than  is  often  done.  To  beKeve 
knplieitly  in  them  le  stlly  and  ridioulooe, 
hut  equally  silly  and  ridieulous  is  it  to 
dipniy  thnr  pessibillly  ted  reject  them 
altogether.  The  onlj  rational  eourse  ia 
to  act  aa  a  poticemait  does  toward  mts- 
pieiow  eharaeters,  take  them  up  and 
submit  them  to  a  cnlioas  but  impartial 
azamination.  Su9pieiom  facts  riionki 
he  treated  iet  the  same  wijr.  But 
nwofdke  frequently  preventa  the  guar- 
dians of  truth  and  setentifio  justise  from 
doing  their  duty,  asweli  as  pc^e^offieeia 
and  migiatratea  from  dofaig  theirs.  If  a 
mte  is  afraid  of  being  hughed  at  for 
afvowing  Ut  belief  in  extraordinary 
thnm  wbM  Me  out  of  th«  **  orthodox"' 
ereed,  his  ooaduet  is  sore  to^  betray  It. 
Ho  wiH  nel  csdmly  listen  to  Oie  evidence 
M  fter  of  being  oonviooed  9  or  if  he 
ttotifres  to  inquire  a  little  hito  it,  and 
Mb  mote  than  he  can  account  for  on 
hia  old  bum-drum  pfinelplesj  he  forth- 
with nma  awM^  and  shuts  his  eyes  and 
ealft,  lest  his  jog-trel  habit  of  thfaikittg 
aatdinary  avstsms  of  phileBO|>hy  should 
la  distarbed  beyond  remedy.  And  yet 
wiMl  don  be  more  thoroughly  cf^nterop- 
4Ue  than  a  whole  crowd  of  self-styled 
plrilosofliera  inning  away  in  sheer 
pMio  frofti  a  new  fact  or  discovery; 
tiling  round,  hoir^ver,  etery  now  and 
then  to  peep  at  it,  and  hiss  and  abuse  It ; 
jfii  all  hceawe  they  etfn't  And  room  lor 
Hii  poov  ttifdrtuaate  Mangier  iti  thrit 


little  pet^  box  of  i4ea»  and  dMriBOi'9 
Call  any  eowardioe  be  more  denrfcaUcr 
than  that  which  makes  a  man  amid  W 
have  an  opinion  of  his  own,  or  to  apeak 
it  out  boldly  3  because,  fbrsoothi  ^setof 
other  meal,  perhapaatill  more  weak  aud 
ignorant  tfian  bimaelf^  naight  laugh  s6 
l2m  fov  tnntittg  toUa  own  8eafleaiiapio<» 
feiienee  to  «Aear  the<Nries? 
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The  rendering  galvanic  hatlerieil  m 
eCottomicdl  and  efllci^t  aa  pos^Ue  hm 
necessarily  touch  Vb  do  #tth  the  «uceettk 
fill  introduction  of  electro  -  magmftic^ 
power  aa  a  ^val  to  steam.  I  hate  lo^ 
thought  it  possAte  that  a  gaa  batterf 
might  he  msde  to  eowpM^  wtHi  any 
other  for  ecotfCMy,  constancy^  and  ttse 
of  m«Dagement :  bot  my  eitne  Mng 
fdlty  occupied  m  buslnesa,  atld  Mog 
oblfged  to  make  erery  part  of  tef  *pp*- 
racus  teyself,  I  have  hitherto  beett  utMhltf 
to  tnake  my  ideaa  the  sutgeet  of  condtf^ 
rfve  experiment 

Fig.  1  repfesCM  a  Ofotifi  ifAa  hMi^ 
tery  ?  A  itf  a  {flM  toiler  filkd  #idf  fiy^ 
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Jwigbaiipl»H»  BfeioMidMrtabe filled 
wUi  MTfgen  to  O;  PP  are  strips  of 
pkthnab ;  Ate  Itfwer  Y«f8el,  O,  aftd  tbe 
tabes  to  H  lod  O,  tre  filled  with  «dda- 
kied  wste^.  The  effieiefacy  of  any 
bitC^iy,  I  beBeye,  is  ptoportlotud  to  (he 
extent  of  the  sotfteee  of  action  and  to 
dieir  proximity.  As  an  economical  bat^^ 
tery,  OiOTe's  seems  very  defecdve,  as 
the  snrfaoes  of  aetion  are  only  the 
lareiidth  of  theptatmom  where  the  liqnid 
tonebea  it  at  H  and  (^  and  these  points 
are  also  ai  a  ooMideraUe  and  sonstadtly 
iriag  distanoe.  I  propose  to  actOHl 
o(^|cetiefis  by  the  wllowfaig  ar- 

I  of  whiefa  ig.  2  is  a  seetion, 
■Md'llg.  a  a  plan,  A  A  Is  a  tray  made 
of  g«tfii  pema,  iHth  the  ends  and  sides 
tnmed  down  and  rendered  air-tight; 
BB  ire  sqoare  ntojectious  or  cells, 
theirte.behig  a  hole  nardW  so  large  as  the 
etfl  tfaroagh  the  tray ;  CC  are  strips  of 
fdithitim,  which  can  be  kept  in  the  aig- 
ug  form  by  pieces  of  gatta  percha  (nol 
atiown  in  the  figures).  Hiese  strips  are 
arranged  so  as  to  overlap  each  ot&r,  u 
repiManted  io  t}io  sectm^  passiag  or* 
~  \t  through  the  cella  at  D.  Dia> 
of  bladder  at  leather  are  las- 
over  tbe    tells,   as    re- 

by  tlM  doited  Hoes  in  the 
•eetioo;  the  platinum  presses  against 
eaeb  side  off  tfiese  ffiaphragms,  il- 
tlM^  It  is  not  so  represented  in  the 
igMe  for  the  sake  of  dbtiuetness.  The 
tMf  hOng  taw  fiboti  In  water,  ltydii>. 


gen  supplied  under  it,  and  llM  dlapbragMt 
moistened  with  aciduUted  water,  tbe 
platinum  hi  the  eelb  under  the  dfai« 
phragms  will  be  exposed  to  hydrogen^ 
while  the  upper  portions  of  nlatinum 
will  be  exposed  to  the  oxygen  of  the  air, 
and  the  diaphragms  wilt  supply  the  place 
of  the  liauid— or,  in  fac^  will  be  the 
holders  of  the  liquid.  Thus,  a  eoaslk 
derable  extent  of  platiMtm  ooald  be 
brought  into  action,  and  the  points  «f 
aetion  would  be  brought  very  near  eaeh 
other,  only  the  Ihkfcneas  of  the  dk- 
phragms  nDtervennig* 

I  have  eoDoHided  that  the  atMeeohem 
would  fomlsh  afl  effeetual  supply  of 
oxygen,  from  a  paper  on  the  Gas  Batteiy 
in  the  Bhcirieal  Magazine^  some  thne 
since.  This  battery  could  be  kept  in 
aetion  any  length  of  lime  by  keeping  up 
the  supply  of  hydrogen.  Another  apphr 
cation  of  the  oxygen  of  the  air,  I  have 
thought,  eould  be  made  by  substituting 
it,  for  the  nitrie  acid  in  Grove's  nllrip 
aeid  battery.    Tdke  a  diaphragas*  suoh 


fill  it  with  'dihue  aokL  Imitrcs  dib 
arrangement  in  water,  and  ooaaeet  the 
platinum  and  line— bubbles  of  bydregea 
will  be  evolved  firom  the  wiNf.  Imiberso 
it  In  nitrie  acid,  and  now  the  hvdrogen, 
instead  of  eseaping  as  a  gas,  im  deeom-' 
pose  the  add,  anaeombine  with  a  por- 
tion 0^  its  oxygen.    This  would  tender 
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Grove's  a  very  powerftil  bftttery.  Re- 
moye  the  arraogement  from  the  acid, 
the  platinum  will  now  be  exposed  to  the 
air,  only  having  a  film  of  moisture  on  it ; 
and  if  platinum  in  the  gas  battery  will 
cause  free  hydrogen  to  combine  with 
oxygen,  will  not  the  nascent  hydrogen 
in  this  case  unite  with  the  oxygen  of  the 
air,  and  thus  fulfil  all  the  requirements 
of  the  nitric  acid  in  Grove's  battery, 
which  seems  to  be  useful  only  in  pre- 
Tentinff  the  hydrogen  assuming  the  form 
ofgasP 

I  am,  Sir,  yours,  &c., 

W.  Stmoms. 
DttUtar,  July  20, 1849. 


vessels  on  a  lee  shore,  the  power  wbUk 
the  screw  propeller  transfers  to  the  helm  ia 
of  primary  importance  in  ships  of  war,  by 
quickening  manoeavres  in  confined  spaces, 
whilst  the  paddle  vessel  reqaires  as  great 
space  as  a  three-decker  to  torn  in.  Inde- 
pendent,  then,  of  other  manifest  advantages, 
such  as  a  broadside  of  artillery,  a  doable 
capacity  for  sails  or  machinery  (and  the 
machinery  being  under  water),  which  the 
screw  vessels  possess,  the  power  of  quickly 
turning  would,  or  rather  should,  lead  ns  to 
give  a  preference  to  the  vessel  propelled  by 
the  screw  for  purposes  of  War  or  for  Imig 
sea  voyages,  which  might  be  made  without 
the  aid  of  steam  at  all,  and  with  the  same 
celerity  as  the  ordinary  sailing  vessd. 


THE  SCREW  AMD  THI  Pi^DDLS. 
(Ptcm  the  Plfmouth  SeraUt.) 
The  BaaiUdt  and  JV^er  steamers  lately 
returned  to  Hamoase,  after  a  week's  trial 
of  the  comparative  merits  of  the  paddle  and 
the  screw  as  machines  for  propelling  ships, 
and  it  has  been  found  that  in  these  vessels 
(which  are  as  near  as  possible  alike  in  form, 
horse  power,  and  sails),  the  screw  is  equal 
to  or  superior  to  the  paddles,  whenever  the 
respective  boilers  of  the  two  vessels  generate 
an  equal  quantity  of  steam  at  an  equal  den- 
sity. The  boilers  of  the  two  vessels  are 
very  unequal  in  power  for  generating  steam, 
there  being  a  deficiency  on  board  the  Nigtr 
screw-vesMl,  where,  the  machinery  being 
fixed  in  her  bottom,  beyond  the  reach  of 
shot,  her  tubular  boilers  are  so  low  that  the 
fire  has  to  descend  among  the  tubes.  Now, 
we  are  informed  that  in  the  higher  parts 
of  the  boilers  there  is  an  excess  of  heat,  but 
in  the  lower  parts  a  deficiency,  and  hence 
the  want  of  steam  and  a  waste  of  coal,  which 
a  better  arrangemeut  of  the  flues  might  ob- 
viate. These  experimental  trials  will  be  of 
great  value,  and  in  the  end  prevent  unne- 
cessary expense.  The  facts  obtained  are— 1. 
That  whenever  the  two  vessels'  engines  work 
up  to  the  same  amount  of  horse  power,  the 
screw  propeller  obtains  the  highest  velocity. 
2.  When  the  vessels  are  fastened  stem  to 
stem,  the  screw  has  the  mastery  over  the 
paddles,  by  dragging  the  paddle  vessel  stem 
foremost.  3.  The  screw  and  its  necessary 
machinery  are  entirely  under  water,  and 
thereby  protected  from  shot,  whilst  the 
paddles  and  machinery  are  very  much  ex- 
posed. 4.  The  paddle  vesset  mounts  six 
guns,  whilst  the  screw  vessel  mounts  fourteen 
guns.  5.  The  Ntger  has  great  superiority 
as  a  sailing  vessel  over  the  Batiliik,  and  in 
no  circumstances  would  be  in  danger  by  loss 
of  machinery,  as  is  the  case  with  paddle 


LAW  OF  PATXNTS.— RBPOAT  OP  TRX  COM- 
MITTBB  ON  THE  BIQIOT  AND  PUTT  BBAL 
OFFICXS. 

Extract§/rom  Mimuin  qf  Evidmei^ 

(Continued  from  page  139.) 

Mr.  J.  C.  Boberiton  Bieamimed. — That 
hearing  is  of  a  more  formal  nature  than 
the  hearing  before  the  Attorney  -  Ge&tfal, 
is  it  not  ? — Yes,  much  more  so. 

And  there  is  not  the  same  necessity  for 
secresy,  inasmuch  as  the  patent  has  bean 
already  disclosed  ?— There  is  no  necessity 
for  secresy  before  the  Privy  Council  at 
all. 

On  that  account  the  proceedings  are  of 
an  essentially  different  nature  ?— Yes. 

Are  you  acquainted  with  the  French  law 
as  to  patents  ?— Yes,  I  am. 

Do  you  think  that  any  part  of  the  Freneh 
regulations  can  be  advantageously  Intro- 
duced into  this  country  ?  —  In  FVance  every 
patentee  pays  so  much  per  annum,  and  k 
that  system  were  adopt^  hwe  I  think  ifc 
would  produce  much  more  revenue  than  our . 
own. 

Do  you  thhik  it  desirable  that  a  tax 
should  be  paid  by  annual  instalments  rather 
than  by  a  gross  sum  in  the  first  instance  ?-» 
Yes.  In  France  if  a  patent  does  not  torn 
out  well,  the  parties  drop  it  altogether. 
There  is  a  day  appointed  for  the  payment  of 
the  annuity,  and  if  it  is  not  paid  the  patent 
falls ;  and  that  system  gives  a  man  an  oppor- 
tunity of  dropping  it  if  he  has  been  mis- 
taken in  his  views. 

Is  not  the  result  of  that  mode  of  pay- 
ment this-^that  the  Government  onlygeta 
the  entire  sum  upon  the  socoessful  patents  ? 
—Yes. 

In  that  manner  the  Government   mmt 
lose  a  great  deal  of  revenue  ?— Yes,  pnt  in « 
that  way;    but   sncoessftd  inventors  hsre 
would  be  very  willing  to  pay  a  per 
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Than  li  t  VBhrwiia  feel- 
Inf  entertaiiMd  of  this  kind.  It  ii  repeat- 
edly laid  that  tbe  GoTenimeiit  mi^t  get  a 
vwj  large  rerenae  from  laooeitfol  patenta. 

Woold  BOt  that  lyttem  of  deferred  pay- 
■anta  lead  to  a  maltipUeatioii  of  patents  ?— 
No  donbt  it.wonld  have  that  tendency. 

I  think  yon  stated,  a  ahort  time  ago,  that 
yon  oonaidered  a  mnltitnde  of  patenta  an 
evil?-— Yea;  bnt  I  have  recommended,  at 
the  aame  time,  that  the  OoTemment  should 
interpose  a  eheck  to  that,  hy  causing  each 
application  to  pass  through  the  siere  of 
SOBM  official  examiner,  assisted  by  snch  men 
oi  sdenee  or  skill  as  he  might  see  fit  to  eali 
to  Us  aid. 

Then  yon  would,  in  fact,  substitute  one 
obetraotion  fat  another: — ^Yes^  and  some 
ohatruction  there  ought  to  be.  I  think  if 
every  person  who  supposed  he  had  iuTented 
something  new,  were  entitled  to  a  patent  for 
ity  great  inoouTenience  would  result. 

Do  you  think  that  the  present  mode  of 
granting  patents  gives  satisfaction  ?«>Quite 
the  reverse,  very  general  dissatisfaction. 

What  are  the  chief  circumstances  in  the 
nrcMnt  system  which  are  complained  of  ?— 
FIntly,  the  great  expense;  secondly,  the 
delay  In  obtaining  a  patent ;  and  thirdly, 
the  enormous  expense  of  vindicating  a  patent 
right 

The  last  objection  is  not  connected  with 
the  mode  of  granting  tbe  patent  ?— Not  at 
aU. 

The  main  objections,  then,  to  the  mode  of 
granting  a  patent  are  the  expense  and  the 
delay  ?— Tea. 

Would  those  two  objections  be  removed 
by  the  adoption  of  the  change  you  have 
■i^gestad  ?— •Yes,  I  think  so,  always  as- 
anming  that  if  patents  are  to  be  made  cheap, 
they  £all  be  subjected  to  a  stricter  supervi- 
sion than  at  present.  I  think  the  Attomey- 
Oeneral  shoidd  be  aniated  by  some  person 
in  the  character  of  an  assessor.  I  should  pre- 
fer a  aingte  assessor  to  a  Committee  of  any 
kind;  an  assessor  who  should  investigate 
every  application  for  a  patent,  and  use  some 
diaeretion  in  passing  it. 

Does  the  subject  of  patents  attract  much 
attention  amongst  practical  mechanists 
and  engineers  ? — ^A  great  deal  of  attention. 
The  general  feeling  among  mechanics  and 
manmcturers,  but  mechanics  particularly, 
ia  In  favour  of  cheapening  them. 

To  that  principle  I  understand  you  to  be 
apposed ; — Yes ;  an  observation  was  made 
by  Sir  Robert  Peel  a  long  time  ago,  in  the 
eourae  of  a  discussion  relating  to  patents, 
to  the  effect  that,  if  you  made  patents  cheap, 
every  journeyman  in  every  manufsctory  in 
tlie  country  irould  haTc  Ids  patent ;  and  I 
am  afraid  there  was  hot  too  much  troth  hi 


the  ramaik.  The  priias  hi  the  patent  lot- 
tery have  been  very  great,  and  they  are 
tempting  to  poor  men. 

It  has  been  mentioned  that  It  was  thought 
advisable  that  a  patent  should  date  firom  the 
first  day  of  tbe  presentation  of  the  petition. 
Do  you .  see  any  advantage  in  that  ? — ^Not 
rnndk,  because  we  are  to  suppose  the  period 
to  be  shortened  in  getting  a  patent,  re- 
duced, say,  to  a  period  of  10  or  1&  days. 

Yon  think,  during  that  period,  there  would 
be  no  danger  of  persons  having  the  meana  of 
obtaining  an  anfab  kaowlei^  of  it,  or 
defeating  it  by  raising  pretensions  that  they 
had  invented  somethhigsimUar  to  it?  There 
is  a  chance  of  that  kind ;  but  I  do  not  think 
such  things  happen  often.  Few  cases,  I 
apprehend,  could  be  adduced  of  persons 
losing  their  invention  between  the  time  of 
the  application  for  a  patent  and  the  sealing 
of  it,  especially  since  Lord  Brougham's  Act, 
which  has  provided  that  an  invention  must 
have  been  generally  used  and  known  before 
the  date  of  a  patent  to  render  that  patent 
Toid.  It  is  obvious  that  an  invention  can- 
not be  generally  used  and  known  within  tbe 
period  betwen  applying  for  a  patent  and  seal- 
ing it.  Lord  Brougham*a  Act  has  provided  a 
complete  remedy  for  any  misadventure  of 
this  sort ;  the  patentee  has  but  to  apply  to 
the  Privy  Council  for  a  confirmation  of  hia. 
patent  under  such  circumstances,  and  ia  sure 
to  obtain  it ;  though,  to  be  sure,  the  appli- 
cation is  attended  with  some  trouble  and 
expense. 

Note  iupplemeittaty  to  Mr,  Bobertion'M 
Bvidenee. 

I  avail  myself  of  the  opportunity  afforded 
by  the  Commissioners  of  adding  a  few  ob- 
servations in  justification  of  the  opinion  I 
have  expressed  on  the  snfaject  of  cheapening 
patents. 

The  small  expense  attending  the  yerifica- 
tion  of  literary  copyrights  is  much  relied  on 
by  the  advocates  for  abolishing,  or  at  leaat 
greatly  reducing,  the  fees  on  patents.  Why, 
tliey  say,  should  a  man  who  writes  a  book 
be  charged  only  5«.  for  entering  a  forty-two 
years*  copyright,  and  another,  who  inventa 
a  machine,  be  charged  320A  for  a  monopoly 
(for  all  the  three  kiigdoms)  of  only  fourteen 
years'  duration?  It  is  forgotten,  in  this 
way  of  stating  the  case,  that  the  cost  of 
entry  is  by  no  mesns  all  the  author  has  to 
pay.  He  has  to  print  his  book  before  his  title 
to  it  can  be  registered,  and  this  often  at  an 
expense  much  beyond  what  the  iuTcntor  baa 
to  pay  for  his  patents.  The  author  has  to 
risk  this  outlay  too,  just  in  the  same  way  aa 
iuTentors  hsTe  to  riak  the  cost  of  patents, 
before  he  can  have  any  certainty  wbciher  hia 
book  wiU  take  or  not.  AndshouMhenotbe 
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ttider  flM  iatte  iMMiKitf «  a»  tetenMm  Htv-^ 
qventlyare,  of  parting  irlfh  i  «hitr»6f  Ufa  pto^ 
pflftf  to  aonole  booliaailer  ov  othor  penoa  irtio 
#flldofrftftbeoD8tferlElte«  NbriaMoott^ 
m&tAf  «a«le^  Im*  tbe  iinnt  of  lettew  tliMi  ftMt 
Ihff  liiveiktot  to  find  Mouted  pitrOBt.  Qoon 
Mi>kfl  iMNTe  KMM  f^tSU^  as  dftsn  a^beg^tai^ 
a*  good  imiBiitiofii  $  porbip*  ofteiMr. 

BoCwe6ft  boon  and  teiMtkiM  tbaftf  w 
flidtf  nirnitf  ittpMtant  dHUMCfuBf :  a  vooKy 
Hit  be  woTthlew,  fclk  dead-bont  frtut  fhd 
fMress ;  b«t  mtn  ahimys  io  with  a  KseieM 
pMttited  iiitoMfdn-^it  maf  «d«t  for  evli  If 
not  for  ifood.  It  liappent  rery  often  tliat 
ail  teyentf on  ii  patented  #lieh  by  Hedf  ie 
gbod  fbr  noHfing,  bat  whAdk^  if  it  kad  aone- 
tiiiiig  alteMd  !tt  U,  or  aometldng  aidded  t^ 
if,  wonid  be  eitremely  tvlnablo.  No  otte, 
bewevcn'f  u  at  liberty  during  the  aiuMiale&ee 
of  the  patent  to  aapply  what  maybe  wanted, 
wifbout  the  leaye  and  Hcenee  of  tiie  paten- 
tee ;  and  knowing  thia,  many  who  eoidd  da 
wo  teadfly,  are  deteired  front  making  the 
attempt.  The  patentee  my  be  well  enough 
dnpoaed  to  welcome  &  helping  hand ,  bst^  ae* 
Uungs  are,  no  one  offen  it*  And  then  thia 
reraK  foilowe,  that  the  eMMe  of  hnprote* 
ment  in  the  particnlar  department  of  arts 
dt  mannfaetnres  to  whfeh  the  intention 
relates,  ii  wholly  stopped  M  the  patent 
expiree,  whieh  may  be  eloae  on  half  a 
generation.  It  is  settled  law,  to  be  sure, 
that  if  an  intenthm  is,  hv  point  of  faet,  good 
for  nothing,  the  patent  for  it  is  also  good 
for  nothing ;  bat  there  mnst  be  a  process  at 
law  to  have  (hsA  declared,  a  process  of  scire 
faeitu,  which  even  in  the  plainest  cases  is 
one  attended  wkh  great  ezpokse ;  and  it  is  not 
often  that  penons  aro  to  be  ftrand  willing  to 
incnr  sneh  an  expense  tor  the  sake  of  any 
spoBttnare  adTantagss  to  be  derifed  by 
themselTes  or  others  from  the  repeal  of  a 

rini*  xhe  eenrse  ooMmonly  pTeferred 
persons  haring  Kb  improvement  on  a 
patented  htTention,  is  to  wait  tifi  the  origfaud 
patent  expires,  er  Is  on  tiie  point  of  expir- 
ing, tfnd  thetf  to  secure  »e  impityvemeot  by 
new  letters  patent.  Agem,  the  patented  nt- 
yenttott  may  be  not  mefMy  something  on- 
giBal  thos^gh  defectrte  i  something  good  m 
prmcipK,  rao^gn  piacucaiiy  nseiesB,  one 
somethhig  as  old  as  the  hills,  and  of  which 
the  pttMie  hare  from  time  immemorisl  beanr 
i^  the  flree  exercise  and  enjoyment.  No 
maltef  whether  the  patentee  has  taken  ont 
hie  patent  fat  ignorance  of  what  others  hste 
QKme  befote  him,  or  with  a  frandnlent  design 
of  appropriating  to  himself  a  portion  of  tiie 
omnmon  propmty  of  the  pabtte  (I  hare 
kttown  Instances  of  boA  wnts),  the  costly 
pi^Qcest  of  ici^jktid^  is  fls  heuessary  in  the* 
<Mie  dfeae  ae  n  th^  nCher.    ztnti  ntnit  elQief 


get rijef  WMK^  fpetender  hfgi^m 

pfttent  aflntdled,  itt  stend  the  dMnes  ot  liflr 
flccion  ai  Bie  imronice  ror  nnnngmg  i*.  xMoWy 
for  eftte  ^ttv^  nijttred  by  Sttcn  fUse  pneten* 
ileiM  who  will  Ootttest  them  at  nW,  toBre 
ere  mlttdMds  who*  wiH  pnftilutse  fofvsei'didusil 
at  any  leasonsble  |>riee.  Hie  ^[meent  pM- 
tender  has  dhly  to  be  moderate  lit  h»  de- 
mande  to^  Ante  A  vei*^  ticriting  trade* 
I  effBT'  these  as  sufflcwiit  i^easene  ((1 
iiet  ell  tfastt  m^ht  be  iir|^)  nnf 

oeioro  giymg  Mie  same  pemnnary  i 

to  the  jmseteg  of  patents  |y  hiYetttlon^  m 
tot  regiMeiittg  the  dopyfijj^ut  of  new  bookg* 
If  thei^eoidd  be  any  ContmlMlen  so  eotf. 
stitnted  as  that  no  intention  of  an  htprt&- 
tMble  dmniceer,  not  any  Inteittion  which 
WM  <Ad,  woiM  be  fikefy  tcf  pais  fts  oraesfl 
once  in  a  dozen  thnes  or  so,  I  shonid  be 
ittcBned  to  recommend  that  iS  ite  oA 
pMents  riionld  be  done  away  with  beyond 
what  might  be  necessary  to  prodnce  c  lefe- 
ntte  adequate  to  ooterthe  expenses  w  a  weU« 
rejgitdated  Patent-office  ^  bnt'  I  hate  tumot 
heard  of  any  plan  for  the  formation  of  soeh 
a  Commfssfon  which  wes  not  open  to*  insu- 
perable objecttons,  and  I  despair  of  aeefaif 
any.  Such  Commissions  hate  been  had 
recourse  to  in  other  eonntries,— Pmssin, 
Belgium,  and  the  United  States,  fof  exam- 
ple,—but  nowhere  bate  they  giten  satislhtf- 
tton.  The  number  of  objectionable  patenta 
if  just  as  great  where  such  Commissfons 
exist  as  where  they  do  not.  I  am  forced 
therefore  to  fall  back  on  the  pecnnfary  ttat 
as  being,  though  of  a  tulgar  sort,  the  tery 
best  which  the  circumstances  of  the  ease 
afiow  of.  When  any  considerable  sum  of 
money  has  to  be  paid  for  a  patent  (as  for 
anything  else),  it  naturally  faxduces  heslta- 
ttein,  inquiry,  and  refiectton.  Bten  the 
most  sanguine  dlscorerer  of  a  new  Aing 
WfU  pause  befof^  he  indul^  hiff  tani^  or 
sstf- esteem  at  the  expense  of  his  pocket ; 
and  It  is  good  for  himself  and  his  famfly 
that  it  should  be  scr.  It  he  has  recourse 
to  some  eapitalist  to  adtance  ^e  mooey  fbr 
hfm,  that  capitifist  Is  tery  sore  to  faqnire 
of  some  third  persons,  more  er  less  com- 
petent to  adtise  hhn,  as  to  the  or%hialltj 
and  worth  of  the  intention ;  and  so  in  tbiM 
way  also  the  chances  of  needlessly  enenm^ 
berfng  the  Patent  Rolls  become  dImfaiMied. 
IVke  away  the  money  check,  ani  yon  will 
take  away  etery  motlte  for  hesitation  sad 
dteumspectiofi.  Stery  one  who  fancies  he 
conid  make  aoythlog  by  e  patent,  would 
hate  one ;  and  so  in  the  end  we  diould  hate 
Sir  Robert  Pesf's  imaghiary  case  more  than 
reeHsed,— -*'  etery  Journeyman  In  etery  ma- 
nttfaotory  b  the  kingdom*'  with  his  patent, ' 
aiid  etoy  manuftctory  erippled.  If  not 
itoppedf,  hi  iti  operetfonf  by  tt  hMt  ifi  litt* 


lAW  OV  Vj 

^tir^*  m  Iteto  of  thtai 

tfae  clan  of  mere  dreamers  and  obaliaetlNe. 
kntt  we  fery  <Im»  m  the  Unlfted 
I  {30  Mlam}^  tmA  'J  exeemtee  efaea^ 
wmi  werv  a»  eMentlel  a*  ie«e  eoBtend  to 
titoibvelefnMM  of  tlie  tBTeatiw  guAn  of 
ft  peaple»  wtf  ei«hft  to  eziMt  to  find  ■  maeh 
f  mumb&c  of  importKit  lanwrtione  ob 
I  PMMrt  Belle  of  Ukarn  Statee  tiias  ansr* 
10;  tut  Ao  fiMt  is  Aotorlouelj'  tke 
'Ao  mijoiity  of  AaierieaA  paieHte 
veol  a  verf  triHel  dnlradlerj  aed  nolat 
all  to  bo  ieaeyaiijil  te  aifeiago  importaBee 
iHMi  HMMO  bi  BngMon^  wlwfe  iho  eoet  io 
■vly<-Biv  tiinee  ijioatop* 

It  la  eetlaiB,  too*  tkak  etoeeiifo  ai  t]io 
oeM  el  BiitfiBk  fwtoti  widoabtodly  ie,  it 
■ao  ■■(  pvefented  wmiiad  from  takiaif  tiio 

Ob  Am  oontrarf ,  aearly  all  tlio 

tlie 

r  of  tine  coontry  to 

wlimtiil  a  pitdi  of  proeperity , 

^lieemtkeeabyeetof  psteiitt.    WitanK 


aftv-fti 


-fktoae,  tlm  •iiiaerlag  jemy,  the 
and  tkrostley  the  eteam-eii^e, 
setf-aeting  male»idm 


U  th«e  kid  teen  many  laetasoee 
tMo  being  Icwt  to  tlio 
tbroi^b  tbe  ont  of  patonte,  H 
to  be  an  eaey  tade  to  bring  lerward  a 
of  tbeni  in  rappoM  of  tbe  plea 
}  bat  I  haTo  noftr  leca  any 
a  Icednotmyielf  cattto 
•  M^lewnlUanthertKateieaseof  tiie 


If  ibo  ezpenee  of  patenta  ibo^  be 
lednood  to  any  eevddoraUa  eKtent»  I  would 
raeommend  that  each  patent  should  be 
limitedf  as  in  FraneOi  to  one  snbstantiTe 
BBBttec  Tbe  practice  at  piesettt  ia  to  crowd 

3  many  tUnp  into  one  patent  as  the  words 
Che  title  can  ooTer,  ana  to  make  these 
worda  aa  Tagoe,  large,  and  comprehensive  as 
piMibit  f  •  ptnetiotf  stflsiag,  ntf  d6nbt,  dnt 
ol  •  getteM  HeHnif  that  the  edst  of  a  petaBie 
li  tf  W0it  end  fbet  «%«»»  so  itNMb  it 
~  it  is  but  fair  to  get  eg  mwfl  as 
CM  hr  tbelr  mon^.  Thtf  canie- 
oT  mie  tfiato  of  thin|;e  m,  bow- 
Wf  ▼ery  pefnicsowi*  ine  specBeanone  oi 
iMBlltttdiMHfs  peitcHle  beecMno  neoBs^ 
el  gieflt  k^gchy  so  mneh  so  ae  to 
of  tbeiii  ^peiie  oM  of 
f  feiefa|  eoithly  fery  eottnicidy  froM 
ML  to  W*i  and  not  itefreqfiieiltly  to  nfoeit 
mHK  end  99Lt  a»d  inereising  enormottsly 
too  esipenee  ox  any  i^[at  prBccRnuge  or 
littsb:  tbey  may  happen  to  beeomo  the  lab- 
jeet    Again ;  one  man  pays  no  nMro  ftyf  a 
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frtov;  «idy  kmM,  ato  obly  #  gtoat  lb- 
oqdiiil^to  Urn  pMttbry  opentiaa  of  tlie 
aairtbig  fysfeemr  bnt  a-  eerlena  low  to  tbe 
pnbiio  rofenne.  Were  eaeb  patent  toeto. 
beaeM  o«o  enfejeet  mnilBr  only,  I  toink  it 
likely  that  even  though  the  cost  werovedened 
to  aboot  one  tbfcd  of  its  peesent  amonnt 
(aa  1  bato  propoaed)^  Ihe  aggiegato  leeripto 
from  thia  ioiireo  wvold  net  be  at  dl 
diminished. 


I  bdieto  yon  ate  the  «BAor  of  a  iieattsv 
on  the  Law  of  PMonts,  and  yon  have  aleo 
reported  some  cases  ? — ^Yee  t  I  made  first, 
about  tbe  yiire  1888  to  1M#^  a  oottection 
of  all  tbe  easea  that  bad  oeetored;  aa«, 
baHng  obtaiiMd  aa  wwdi  iidninnllon  to  I 
tbsB  conid  ipoft  tbo  svli^  of  pateotiL  I 
embodied  it  iw  a  booic  pabfisbed  m  1819. 
Since  that  time  I  have  published  a  eoDsctioB 
of  reporta  ib  a  Telnme-'*'wtaieb  I  see  yon 
hn^bevo^ef  eaaee;  end  I  hate  just  piib- 
liahed  a  pamphlet  on  tlm  sab}eet*matter, 
and  on  ttie  title  and  speelftGatioiiof  pateHts, 
relatbigaleoto  tfcw siAJeet  of  me  copyrfgbl 
of  designs. 

In  compiling  those  works,  has  not  yonr 
attention  been  neeeeanily  called  to  the  ge- 
neml  ^imelio*  of  tbo  etato  ef  tbe  law  re- 
specthqrp«taBte?'*^Yeevit  boa  a  good  deal. 
I  may  say  that  wbe*  I  eompHed  the  first 
work  it  wna  of  d  stoslkr  ilnr  and  ebaneter 
wonid  b«fe  been  adtisaMs, 
I  fbvHd  tbe  state  of  tho  law,  on 
many  peintoy  in  so  nroeh  nntortelnty  that  I 
thought  it  would  not  be  prudent  to  do  maeh 
more  tbaa  to  pmsiiH  tbe  pmetioil  lonas 
with  neise^  artd  « tery  general  review  dad 
outline  of  the  prindplea?  I  Mlow^  that 
oowree.  I  may  say  that  tbe  lair  bear,  from 
tho  DSmbei^  of  iresn  cafttfj^-  iatteny  oteceme  it 
goad  deid  mom  eetiled.  1  was  tb^n  led  to 
pMldisb  a  sdeceios  of  tho  pfindple  eesos. 
My  attention  was  dlreeted  very  much  to 
defeeti  wbieb  cerldnly  exfeted ;  I  sbouM 
say  more  to  the  ptactiee  than  to  the  prin* 
dple.  I  tbbik  tbe  principles  of  tbe  hiw  are 
pretty  well  settled  now. 

I  do  noe  tliflic  fbaltfae  law  of  paCenftf, 
a«  fiir  is  it  is  eontdned  in  tho  statoto  of 
Jdmee,  a^d  has  been  expounded  by  tho 
thMlgoi  Idtterly,  does  require  much  elteta- 
thnf ;  but  I  IUbIl  tbo  alterations  that  mity 
benee«seefy  are  tonfined  yery  much  to  tho 
pmctleo. 

When  ytn  speak  of  the  **  pfaetioe,"  cfor 
yoft  meen  tbe  mdde  of  granting  a  patent  ?-- 
Yee,  I  mean  tbe  machine^,  begfainnig  with 
tber  Secretary  of  Staters  Offee  cad  endfaig 
with  the  Great  SeaL        .       ;        •       • 
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XNGLISR  BPSCITICATIOVS  BVBOLLII)  DURIlfO  THI  WXtK. 


To  foUowa  patent  thimigk  its  wvinl 
stages,  commendng  with  the  fM  appUoatioit 
to  the  ^Crown,  whkh  ii  lent  to  the  Home 
Office,  do  you  see  any  objection  to  that 
mode  of  ori^hiating  the  proceeding  ?— None 
whatever. 

The  next  stage  is  a  referenoe  from  the 
Home  Office  to  the  Attorney  or  Solicitor- 
General  ;  do  yon  approye  of  that  stage  of 
the  proceedings  ?— Yes. 

The  first  stage  at  the  Home  Office  is  very 
little  more  than  matter  of  form  in  that  case  ? 
—The  first  stage,  as  I  understand,  is  nothing 
more  than  mere  matter  of  form,  the  present- 
ing a  petition  and  declaration,  and  then  that 
becomes  a  record. 

It  is  a  stage  on  its  way  to  the  Attorney- 
General  ? — ^Yes ;  and  inasmuch  as  it  is 
mere  matter  of  form,  I  think  that  stage 
ought  to  be  a  little  expedited.  It  occasions, 
as  I  have  been  informed,  a  delay  of  three  or 
four  days. 

Are  you  aware  of  any  patent  having  been 
refused,  and  the  application  not  sent  to  the 
Attorney-General  ?— No. 

Are  you  aware  of  any  difficulty  that  would 
arise  from  making  the  application  imme- 
diately at  the  Attomey-Generars  Office  ?— 
No 

Do  you  see  any  objection  to  a  reference 
being  made  to  the  Attorney-General  for  his 
report  upon  an  application  being  made  to 
the  Crown  ?— None  whatever. 

Are  you  cognisant  of  the  proceedings 
which  take  place  before  the  Attomey*Gene- 
ral  at  the  report  ?— >Yes,  I  am ;  but  I  may 
say  that,  before  it  comes  to  that  stage,  a 
party  may  be  stopped  by  a  caveat. 

You  are  aware  that  a  general  caveat  may 
be  lodged  with  the  Attorney-General  at  the 
report  ?— >Yes,  I  am. 

Is  there  any  part  of  that  proceeding  which 
appears  to  y<m  susceptible  of  improvement  ? 
—Yes ;  I  think  the  present  system  of  caveats 
highly  olgeotionable,  and  that  it  does  not 
attain  the  object  at  all  in  view.  Any  party 
may  lodge  a  general  caveat,  a  caveat  with  a 
general  title,  without  specifying  against 
whose  application  he  u  lodging  it  i  and  the 
consequence  is  this,  that  parties  who  are 
interested  in  particular  branches  of  manu- 
facture— take,  for  instance,  the  lace  trade- 
have  been  in  the  habit  of  having  a  general 
caveat,  in  order  that  they  might  have  an . 
opportunity  of  opposing  anylxMly  applying 
for  a  patent,  and  might  know  what  was 
going  on  in  that  particular  branch  of  the 
trade.  I  was  informed,  only  yesterday,  of 
a  person  who  had  been  opposed,  as  he  said, 
simply  to  discover  what  he  was  about.  In- 
stanees  of  persons  being  opposed  for  such 
reasons,  and  for  the  sake  of  delay,  are  said 
tobei 


Is  not  the  result  of  a  genenl  eaveat  a 
notioe  against  all  the  woild,  and  not  anotioe 
against  any  individual  in  particular  ?*^No 
doubt  it  is. 

Are  not  all  caveats  lodged  with  the  Attor- 
ney-General at  the  report,  oaveats  against  a 
particular  invention,  and  not  caveats  against 
the  proposal  of  any  particular  person  ?— 
Yes ;  and  I  tiiink  it  fails  entirely  in  attain- 
ing its  object  as  a  notice  to  all  tiieworid; 
because  it  is  a  matter  of  very  coumoa 
occurrence  that  a  party  who  is  very  mooh 
interested  in  a  particulsr  manulhcture  finds 
it  worth  his  while  to  have  a  patent  atwayi 
lying  at  some  subsequent  stage^say  at  the 
Great  Seal ;  and  a  person  who  has  brought 
a  caveat  in  at  a  subsequent  date  to  that  gets 
no  notioe  of  such  patent.  I  rscoUeet,  three 
or  four  years  ago,  a  case,  in  which  certain 
parties  who  were  interested  in  a  very  exten- 
sive manufacture,  connected  with  the  manu- 
facture of  candles,  consulted  me  as. to  whe- 
ther they  had  any  remedy.  They  said  they 
had  had  a  caveat.  I  do  not  reoolieet  the 
title,  but  it  was  some  general  titie,  which 
they  thought  laige  enough  to  get  notice  of 
anything  afiectmg  them ;  but  they  had  no 
notice  of  a  patent  that  was  granted  for  a 
sinular  titie.  They  found,  afterwards,  oa 
inquhring  into  it,  that  the  fault  did  not  rest 
with  the  Attorney-General's  clerk,  but  that 
there  had  been  a  patent  at  the  Great  Seal, 
lyhig  there  for  eighteen  months,  and  whieh 
tiie  party  who  had  it  had  found  it  worth  whtte 
then  to  get  sealed.  Under  the  present  sys- 
tem a  perM>n  may  keep  a  patent  at  the  Great 
Seal  for  that  purpose^  and  I  have  been 
ioformed  that  several  are  always  waiting  at 
that  stage. 

(7b  h§  eoiUmu«d  in  our  next.) 


BPBCIPICATI0N8  OV  BNGLIgB  PATINT8  SN- 
BOLUBD     DURING     THB    WUK    XirDINO 

I  6th  or  AUGUST,  1849. 

John  Giblstt,  of  Trowbridge,  Wilts., 
gentleman,  ^r  mpraoemmia  •»  f  A«  ma- 
ni|/be/«rt  of  wooUm  ehih.  Patent  dated 
February  10,  1849. 

The  object  of  this  invention  is  to  remava 
grease  and  other  impurities  from  woollen 
doth  during  the  process  of  washing,  and 
previous  to  the  operations  of  dressing  and 
miUmg.  This  the  patentee  effects  by  eoss- 
Uning  heating  apparatus  with  the  washing 
machinery ;  and  he  prefers  for  this  purpose 
the  employment  of  a  coil  of  steam  pipe, 
submerged  in  the  washing  liquid,  by  whldi 
means  the  liquid  acquirai  and  retains  a 
"  dry''  heat  at  a  temperature  of  about  80° 
Fahrenheit 

The  patmtoe  states  that  he  does  not  cUSb 
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» th«  waddnf  appantns  or  the  heatiog 
BMliiDeiy  sepanSdy,  but  he 

CUumu  the  oombinatioo  of  heating  appa- 
ittoa  (a  eoil  of  iteam  pipe  or  other  •ubctitnte) 
with  the  washing  machinery,  for  the  purpoM 
of  removing  greaie  and  other  imporitiea 
from  woollen  cloth  preriona  to  the  operations 
of  dreaaing  and  milling. 

BvwAmn  Newton,  of  Chancery-lane, 
eiril  engineer.  Fn-  in^^rwemenii  in  engine* 
er  Mfpmhu  prUteipally  duignedjbr  pump' 
mg  waitr,  (Being  a  eommnnication.)  Patent 
dated  Febnury  12, 1849. 

The  machinery  described  consists  of  a 
steam  cylinder,  Uie  firee  or  top  end  of  the 
piston  rod  of  which  forms  the  piston  rod  of 
a  pnmp,  so  that  the  same  piston  rod  is  com- 
mon to  the  steam  cylinder  and  to  the  pnmp. 
The  paasagea  for  the  water  into  and  from 
the  pomp  terminate  hi  a  doable  passage,  so 
that  at  the  end  of  the  stroke  the  piston  jost. 
poaaea  one  of  these  pasMges,  by  which 
arrangement  the  flnid  from  before  the  piston 
iinds  ita  way  behind  the  piston,  and  thna 
redncea  the  power  reqnirad  to  work  the 
pomp  for  the  moment.  The  pnmp  ralTea 
an  placed  in  a  cylinder,  and  are  very  nearly 
similar  to  those  of  Messrs.  Sontter  and 
Hammond'a  semi-rotary  pnmp  described  in 
tiiia  Jonmal,  toI.  zlf.,  p.  813.  The  steam 
valre  is  worked  by  tappets  fixed  on  the  pis- 
ton rod.  The  tsItc  itself  the  patentee 
BaaMa  the  B  Talre,  from  ita  being  similar  to 
the  common  1)  Talve,  bat  with  a  bridge  in  it. 

Clakm»,'—\.  Hie  arrangements  for  moTiog 
at  the  proper  time  the  tsItc,  so  that  the 
expanaiTe  force  of  the  steam  In  the  cylinder 
may  be  able  to  complete  the  stroke. 

2.  The  employment  fai  pomps  of  Val?e8 
radiating  from  a  centre. 

William  Brxwbb,  of  Malcolm-place, 
Clapham ;  and  John  Smith,  of.  Sonthville, 
8oi£th  Lunbeth,  mannfactarers.  For  eer- 
lans  improwmeni9  in  the  manmfacture  qf 
foper  and  eard-^oard,  and  in  producing 
waier  wtarkt  tAereon,  and  aUo  in  ngpparatuB 
and  maeMnery  to  be  uied/or  iuek  purpotti, 
Fatcnt  dated  Eebraary  12,  1849. 

Hie  improTcments  set  forth  by  these 
patentees  lelate  to  the  means  employed  for 
prodncing  the  water  marks  on  paper.  They 
emboas  the  deaign  apon  plates  of  thin  metal, 
wUA  alter  having  the  lower  portions  of  the 
platea  (that  is  the  esTities)  filed  away,  are 
fllther  attached  to  the  hand  frames  for  inak- 
iag  paper,  or  to  the  dandy  rollers  of  paper 
naafthfaies ;  these  embossed  plates  oconpy  the 
■«ae  podtiona  on  the  frames  and  dandy 
roUen  as  the  wire  water  marks  now  In 
Hae. 

CEstms.— >1.  The  mannlSutare  of  paper 
and  card-board  with  water  marks  formed  in 
diea,  as  abore  described. 
2«  n«  maonfoctvrB  of  water  marks, 


having  the  whole  or  a  portion  of  their  snr- 
face  formed  in  dies,  as  described. 

3.  The  manofoetnre  of  water  marks 
formed  in  dies  with  a  backing  of  metal* 

4.  The  employment  of  wove  and  laid 
frames,  and  wove  and  laid  dandy  rollers,  in 
conneetioB  with  water  marks  formed  in 
dies. 

5.  Hie  employment  of  emboased  wore 
wire  water  marks  produced  by  embossed 
rollers. 

And  6.  The  combination  of  dies  and 
maddnery,  as  described,  when  employed  in 
machines  for  making  paper. 

Jinvia  Palmke,  of  CamberweU,  Snrrey, 
merchant.  F^r  imprwemenU  in  maiehet, 
UgMer»,  or  oimiiar  ariiele»  for  igniiing 
eomhuiible  bodioe,  m  Me  mode  or  mode*  qf 
manufaeiurinff  the  tame,  and  in  nuiehiMrp 
applieabU  tkirein ;  alio  in  maieh  and  other 
boxe»p  and  in  WMchineryfor  mam^aetwring 
the  aame.    Patent  dated  Febroary  12, 1849. 

The  claims  of  this  specification  will  be 
gathered  fit>m  the  following  improTcments, 
which  are  spedally  claimed : — 

Afa/cAet.— Making  matches  with  a  slow 
fire  combustible  for  igniting  by  friction,  and 
which,  when  ignited,  will  eaaily  part  with  a 
portion  of  the  ignited  combnatible,  which 
miJces  these  matches  suitable  for  lighting 
cigars;  the  combustible  is  composed  of  a 
mixture  of  chloride  of  potau,  Venetian  red, 
gum  or  mucilage,  and  some  other  substances. 
Hie  body  of  the  matches  are  sometimea 
made  of  metal  wire,  and  dipped  at  both  ends. 
MaUng  the  wood  for  matches  by  means  of 
grooved  rollers. 

Jfaf eil  Bo««ff.— The  machinery  for  mak- 
ing these,  consist  of  a  plane  or  plough  for 
running  out  Y  grooves  in  the  wood.  A  set 
of  revolving  V- edged  saws  or  cutters, 
mounted  upon  a  spindle,  for  effecting  the 
same  end  as  the  plough.  A  revolving  core 
upon  which  the  boxes  are  wound  in  being 
made  up.  And  a  method  of  fixing  the  dif- 
ferent junctions  at  the  edges  of  the  boxes 
by  means  of  small  wire  pins. 

CHniSTOPHiK  Nickels,  of  Tork-road, 
Lambeth,  Surrey.  For  iny^rovemenie  in  the 
mannrfaetwre  qf  woollen  and  other  fabriee. 
Patent  dated  February  12, 1849. 

The  first  of  these  improvemenU  consists 
in  the  appUcation  of  bobbin  net  or  twist  lace 
machinery  to  the  weaving  of  such  fabrica  as 
are  composed  of  matsriala  the  iriiole  or  part 
of  whi^  are  capable  of  being  felted,  and 
producing  thereby  a  milled,  pUed,  or  fulled 
doth.  In  other  words,  this  part  of  the  in- 
vention consists  in  using  a  different  thread, 
or  mixture  of  threads,  in  a  loom  hitherto 
used  for  other  purposes. 

A  second  improTement  relates  to  the  eon- 
struotlon  of  apparatus  for  holding  the  Uiopa 
of  cat-pilad  fabrics  durisg  the  tfvnldffn 
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of  edtttng.  II16  loop  1*  hdd  bf  two 
hooks,  betwoen  wlddi  the  knife  panei,  md 
tlnu  eomes  orer  the  loop  fai  the  most  ftTOr- 
able  position  for  dMding  it. 

A  third  improTement  couslttB  in  the  ap- 
plioation  of  rntta  peroha  threads  in  the 
mannfaetiire  of  sndi  cloths-  The  g^ntta  percha 
threads  being  exposed  only  at  back,  when 
WoTcn,  the  dotii  is  inbmltted  to  sneh  a  de- 
gree of  heat  as  shall  oatue  the  gvtta  percha 
threads  to  ran  together. 

GMMf.— •!.  The  mannfeetttre  of  milled, 
piled,  orfUled  doth,  fti  described. 

2.  The  means  of  holding  the  loops  of  cot- 
piled  fabriot. 

S.  The  employ  uieht  of  gotta  percha  thread 
in  aneh  fabries. 

Sdward  Lonn,  of  Todmorden,  Lancas- 
ter, machinist.  Far  eertain  improvemenit 
in  nutehinerp  or  apparatw  appUeabU  to  tkt 
freparatian  ofeotion  and  other fibroua  ivd- 
ttancBi.    Patent  dated  Febraary  13, 1849. 

The  first  of  these  improvements  is  the  ap- 
plication of  a  weighing  table,  fomled  of  an 
endless  band,  to  blowing  and  other  tfaacfalnes 
nsed  ih  the  preparation  of  cotton.  The  weight 
and  position  of  the  table  or  endless  bands 
together  with  the  weight  of  the  cotton  npoO 
It,  are  so  adjusted  that,  by  means  of  ratchet^ 
and  panls,  the  cotton  is  caused  to  be  fed 
uniformly  into  the  rollers  of  the  beater. 

The  second  improtement  is  to  effect 
nearly  a  similar  purpose  by  means  of  a  pair 
of  ganging  rollers,  which,  when  the  feed  is 
too  great,  are  raised  np,  of  course,  and  by 
acting  upon  other  gearing,  stop  the  too 
rapid  feeding-in  of  cotton  into  the  machine. 

A  third  ImproTement  is  In  the  arrange- 
ment of  rollers  and  gearing  for  laying  the 
rorlngs  Into  the  eans. 

And  a  fourth  is  a  dliFerent  arrangement 
of  moveable  bottoms  to  the  cans,  so  that  at 
the  oommehoement  these  moveable  bottoms 
are  near  the  top  of  the  ean,  but  as  the  weight 
increases  by  the  deposition  of  the  rovings, 
the  bottoms  sink  accordingly. 

Clatnu. — 1.  The  weighing  table,  or  end- 
less  band,  for  regnladng  the  mpply  of  cotton 
to  blowing  and  other  machines  for  preparing 
ootton* 

2.  The  ganging  h^Uars  for  regvktidg  the 
iopply, 

S.  The  rollers  for  dlstribnttng  the  rorfaiga 
uniformly  in  the  oans. 

4.  The  moveable  bottoms  to  the  cans. 

iAxTrnmw  TowrKsaND,  of  Leioesteri 
framework  kditter,  tod  Dxiao  Mouldsk, 
of  the  same  place,  framework  knitter.  Pt>r 
improoomtnU  in  maekinerp  for  the  manu* 
faeture  of  looped  f^ria.  Patent  dated 
February  13, 1849. 

The  object  of  this  hivention  Is  a  aim- 
pltfication  of  the  maohbery  employed  in  the 
mahwetiiit  of  looped  lilbrU^,  whereby  th6 


workman  Is  expected  to  b^  Mb  if^jMw  fbM 
machinery  at  a  greater  speM  thik  can  be 
done  whh  the  mi^Mnery  now  ordinarf^  em- 
ployed, and  whereby  also  the  cost  of  eoB<- 
strnction  of  such  machfaies  will  be  lessened. 

The  chief  novelty  is  a  needM  of  a  ne# 
construction,  by  the  employment  of  whidi 
the  patentees  sUte  that  thev  dispense  witi 
the  presaer-bar,  which  (asu  1MI  known} 
depresses  the  beards  of  the  needles,  aha 
allows  the  loop  on  the  ttemi  Of  the  needldl 
to  ht  pushed  off  theneedlei»  and  to  embraes 
the  thread  hdd  under  the  beakk,  thn€  fotm- 
hig  a  new  loop.  The  needle  oonalats  of  n 
stem,  terminating  hi  a  hook«  and  bating  i 
dot  cut  in  it  to  reodve  a  tongue  tnrhing  ott 
a  pin,  which  has  its  bearings  in  flie  ddes  of 
the  slot ;  this  tongue  is  of  tuch  length  that 
when  pushed  forward  It  overlap!  the  hook. 
The  action  of  the  needle  Is  as  fbHows :  A 
thread  ia  brought  on  to  the  stem  of  the 
needle,  the  dnkerbar  desoendi,  and  tfa# 
needle  recedes,  which  brings  the  thread 
under  the  hook  at  the  end  of  the  needle ;  it 
the  same  time,  the  loop  which  ia  under  th4 
tongue,  pushes  the  tongue  fbrward,  and 
passes  over  It  and  completely  off  th6  needU» 
when  it  is  caught  by  the  thread  under  th« 
hook,  thereby  forming  a  fresh  loop.  This 
new  loop  now  advances,  pushes  hack  thi 
tongue,  and  falls  on  to  the  stem  of  the  needle 
under  Uie  tongue.  The  needle  is  now  In  the 
position  which  it  previoudy  occupied.  Tbk 
thread  Is  then  agdn  brought  on  to  the 
needle,  the  sinker-bar  descends,  and  the 
thread  passes  under  the  hook;  the  loo^ 
passes  over  the  tongue  and  off  the  needlov 
as  before,  whereby  a  new  loop  Is  formed. 
Thus,  it  wiU  be  seen,  that  the  tongue  pkya 
the  part  of  the  depressed  beard  in  ordSnai^ 
needles;  eadi  succeuive  loop  driving  the 
tongue  backwards  and  forwards,  first,  In 
pass  the  loop  on  to  the  stem ;  and,  second, 
to  pass  it  off  so  as  to  form  s  connO  cff 
work. 

The  other  parts  of  the  Inventloii  (whidk 
it  would  be  tmposdble  to  desoribe  dlearl^ 
without  the  dd  of  engravings)  consist  of 
certain  new  arrangements  of  maohlnsvy  fisr 
the  manufacture  of 

1.  Ribbed  fabrics. 

2.  Purled  or  twhied  (kbrics. 

3.  Tubular  knitted  fabrics. 

4.  Double  seamleM  fobiies,  of  tha  d^ 
Bcription  emptoved  for  the  mannfootnre  qf 
artidea  known  m  the  trade  as  "  lauf^M 
Cravata.*' 

5.  Warp  knitted  fabrioa. 

CEoiau. — 1.  The  improved  needle,  heAN% 
described ;  also  a  double  needle  on  the  same 
prindple,  having  a  hook  and  tongue  at  ench 
end ;  and  a  double  bearded  needb  with  Urn 
parte  in  oonneotiim  therewith. 

i.  the  peooUar  arrangement  of 
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hr  tha  ttumuftetaie  of  tibW  iktnrics,  ^ 
wbkth  a  doubte  set  of  tlie  Improyed  needle 
k  employed.  Also  the  oonftraetion  of  ver- 
ticd  ■Kding  rinkert  And  a  ilor  cock  for 
working  the  lexne,  wbether  used  in  comM- 
netion  with  thle  description  of  Icnittlng  ma- 
diine  or  oClierwiie. 

3.  The  irrangement  of  machioery  for 
BBina^ctnring  pnrled  or  twined  fabrics, 
with  or  withoat  the  use  of  the  improTod 
doable  needles. 

4.  A  new  arrangement  of  rotary  machi- 
nery for  mannfactarittg  tnbniar  knitted  fab-, 
ries ;  also  the  oonstmotion  of  a  new  pressor 
wlieel  and  beard  pressor. 

6.  Tbe  genend  arrangement  of  machinery 
ft»r  aaannfietaring  doable  seamless  fabrics, 
and  pBrticnlarly  a  new  arrangement  of 
aeedleSf  and  tlie  pecniiar  constmction  of  a 
double  elastic  thread  carrier. 

6.  The  general  arrangement  of  machinery 
for  mannfaetnring  warp-knitted  fabrics. 

Bo  WARD  NawTOK,  of  Chanoery-lane, 
eiTil  engineer.  (A  communication.)  For 
improvemenU  in  machinery  for  kuiUng  and 
poking  rice  and  other  grain  or  eeedt. 
Patent  dated  Feb.  13»  1849. 

Tbe  improTod  macliinery  consists  of  a 
koDow  cylinder  of  perforated  metal,  within 
wbicli  there  is  placed  a  revoMng  spindle* 
earrying  a  set  of  brushes,  which  are  adjust- 
able so  as  to  leate  a  wedge-sliaped  cavity 
between  the  sur^gtce  of  the  brushes  and  the 
eylinder.  As  the  brushes  revolTC,  the  more 
distant  edge  of  the  brush  goes  first,  which 
eauaea  the  grains  of  rice  in  the  cylinder  to 
be  nibbed  over  the  surface  of  each  other ;  to 
tiie  same  rerolving  spindle  carrying  the 
bmahee  fliere  are  attached  two  sets  of  plates, 
wkidk  are  plaOed  somewhat  diagonally  upon 
tte  disft,  so  ss  to  cause  the  grain  to  be 
impelled  along  the  cylinder :  tlie  shaft  also 
eanriea  two  blocks  of  caoutchouc  which 
are  intended  to  act  as  rubbers  to  bull  the 
rioe,  and  also  a  piece  of  lambs*  skin,  with 
the  wool  exposed,  so  as  to  rub  over  the 
aulsoe  of  the  rice  and  polish  it. 

CMsu. — 1,  The  arranging  the  brushes 
^K>n  the  spindle  at  an  angle,  as  abote 
described* 

2.  The  feeders,  as  being  placed  at  aa 
aagto  upon  the  shaf^  for  impelling  the  rioe, 
ana  tbe  feeders  being  adjustable  so  as  to 
eanie  the  grain  io  trarel  slower  or  quicker. 

8«  T1^  caoutohouo  rubbers,  as  employed 
In  eoimeetioA  with  the  brushes,  or  in  a 
aeaeidne  by  themsclTes  for  hulling  dee. 

4.  Tkt  lambs'-wool  poUshers. 

5.  The  combination  of  the  adjustabte 
Vintfibes  being  attached  to  the  shaft  by  hinges 


RiCHAJkD  FORD  drunoia,  of  Birming- 
litfa,  Brittannia-ware  manufaoiurer.     J^ 


improvementi  in  ihc  nUiwffiieiMre  qfcaadU- 
iticki  and  lamp  piUan.  I'atent  dated  Feb- 
ruary 14,  1849. 

The  improvements  described  by  the  pateuF- 
tee  relate  to  the  manner  of  casting  candle- 
Sticks  of  a  character  and  pattern  which 
eannot  be  finished  in  a  lathe,  and  consi^ 
in  making  hollow  metal  moulds,  into  which 
the  molten  metal  to  form  the  candlesticks  is 
poured.  He  prefers  that  the  moulds  should 
be  placed  upon  a  rerolring  table  during  the 
process  of  cssting. 

CMm. — ^The  casting  of  such  candlestiolcs 
and  candle-lamp  pillars  as  cannot  be  finished 
upon  the  lathes  in  metal  moulds. 

William  Chambbrs  Day,  of  Birming- 
ham, iron  founder  and  weighing-machine 
manufacturer.  For  impronementM  in  me- 
ehinery  for  weighing.  Patent  dated  Fe- 
bruary 14,  1849. 

The  impfofements  in  weighing  machinery 
exemplified  and  described  by  this  spedfiea- 
tion,  consist  in  the  construction  of  an  up- 
right weighing  machine.  The  scale  or  taMe 
rests  and  acts  upon  a  lerer  placed  below  it ; 
the  lever  is  again  cofineeted  by  a  tink,  or 
rod,  going  up  the  baok  of  the  machine  to  a 
steel  yard,  placed  at  a  oonTcnient  height, 
ibr  reading  off  the  results.  The  scale  or 
table  is  retained  on  its  knifi-edged  centres 
upon  the  lerer  placed  below  it,  by  means  of 
an  upright  tod,  which  is  connected  by  a 
link  to  the  upper  part  of  the  maehine. 
There  are  two  wheels  placed  on  the  back  of 
the  framework,  so  that  by  tilting  OTcr  the 
frame,  the  weight  c6mes  upon  the  wheels, 
and  may  in  that  state  be  easily  removed. 

CUams.—l.  The  lever  placed  below  the 
scale  or  table,  and  as  connected  with  the 
steel  yard. 

2.  The  link  at  the  top  of  the  upright 
rod. 

8.  The  wheels  ti  applied  to  wei^ng 
machines. 

AcHiLLR  Chandois,  of  Fsubourg  du 
Temple,  Paris,  manufacturing  chemist.  Fo^ 
tmprovemente  in  etiraeiing  and  preparing 
the  colouring  matter  from  orekU.  Patent 
dated  Fe])ruary  14, 1849. 

The  present  patentee  obtains  an  extract 
of  the  oolouring  matter  from  orchil  by  means 
of  hot  water,  and  then  treats  the  solution 
with  ammonia,  in  tbe  usual  way  in  whieh 
lichens  have  been  heretofore  treated  tot 
producing  the  colouring  matter. 

Cfolm.— The  treating  of  the  solution  in 
the  manner  above  deaoribed  for  obtaining 
colouring  matter. 

Hugh  L*i  Pathnson,  of  Washington 
House,  Gateshead,  Durham,  chemical  ma- 
nufacturer. For  improvementi  in  momi^ae- 
iuring  a  certain  compound  or  certain  com* 
potmai  qf  load,  and  the  t^UbaiUm  qf  m 
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certain  eompotmd  or  eertakt  eoMpoMub  qf 
iead  to  variouo  ue^/kl  purpotei.  Patent 
dated  February  14, 1849. 

The  fint  of  these  unproved  componndf  if 
an  ozychloride  of  lead,  which  ia  a  fine  wlute 


powder,  and  applicable  to  a  great  manj 
purposes  for  which  white  lead  is  now  used. 
It  is  formed  by  a  solution  of  chloride  of 
lead,  with  a  solution  of  chloride  of  lead,  with 
a  solution  of  lime  or  soda,  or  other  alkaU 
(lime  being  preferred  on  account  of  its 
cheapness.)  A  saturated  solution  of  the 
lime  is  thrown  into  a  solution  of  the  chloride 
of  lead,  the  white  powder  of  the  ozychloride 
if  thrown  down,  and  afterwards  separated 
for  use. 

Claim. — The  combination  of  the  chloride 
of  lead  with  alkalies,  to  form  a  pigment,  as 
detcribed. 

SpeeifleaiUmt  Jhie,  but  not  EnroUed. 

GeORGB      EdMOITD      DoNlflTHOIlPB,      of 

Leeds,  manufacturer,  and  JAiiBg  Milnbs, 
of  Bradford,  both  of  York.  Far  improve- 
mente  in  apparaiue  ueedjor  etopping  eteam 
enginee  and  other  ftret  movere.  Patent 
dated  February  12, 1849. 

William  Harris,  of  Battersea,  Surrey, 
shoemaker.  .Fbr  a  new  or  improved  mode 
qf  preparing  leather.  Patent  dated  Feb- 
ruary 12,  1849.  ^ 

COPTRIOHT  OF  DBSIONB. 

GuildhaU,  London,  Auguet  13,  1849. 

BBKBflH  9.  BROOKS. 

Mr.  Patnb,  inftrueted  by  Mr.  Gregory, 
appeared  for  the  complainant;  and  Mr. 
Clarkson,  iBstmcted  byMcffrf.  Robert- 
son and  Co.,  Registration  Agents,  166, 
Fleet-street,  for  the  respondent. 

The  information  allied  that  the  respon- 
dent on  the  20th  day  of  June  last  past,  did 
unlawfully  publish,  sell,  and  expose  for  sale, 

Sffered  and  rouched  trimming,  to  which  a 
ululent  imitation  of  a  certain  new  and  ori- 
ginal design  of  the  complainant  for  orna* 
mentingl  articles,  comprised  in  Class  13  of 
A  certain  Act  of  Parliament,  had  been 
and  was  applied,  alter  haying  had  noUoe  in 
writing  ftom  this  agent  for  the  fuid  com- 
plainant, that  due  consent  of  the  said 
complainant  had  not  been  gi?en  to  meh 
application  of  hif  faid  design,  he  the  sdd 
complainant  being  then  and  there  the  pro^ 
prietor  of  the  said  design,  contrary  to  the 
form  of  statute  in  such  case  made  and  pro- 
Tided,  &c. 

Mr.  Patnb  said  that  Mr.  Benesh  had  just 
right  to  oomplain  in  this  case  against  a  liral 
mannfketurer  for  pirating  his  designs.  It 
was  by  the  enooursgement  glTsn  to  genius 
that  we' became  a  great  commercial  nation, 
snd  the  Legislatuie  had  thought  fit  to  pass  an 


Act  to  secure  to  the  ingeniousy  for  a  Umitdl 
term  at  least,  all  the  profits  of  didr  inge- 
nuity. The  article  which  he  would  bitng 
under  the  notice  of  the  magistrate  was  a 
double  row  of  twilled  lace,  with  which  ladies 
ornament  their  bonnets.  The  maUng  of 
this  lace  with  two  rows,  of  an  equal  wUttii, 
had  been  practised  for  some  years*  but  Mr. 
Benesh  improTod  upon  this,  by  makinf 
one  of  the  rowf  narrower  than  the  other,  or 
the  putting  an  inner  row  of  leaf  width.  The 
great  demand  for  the  article  ahowed  that 
tiiif  was  a  decided  improTcment. 

Mr.  Aldbrman  Salomons  aaid  it  would 
rather  be  the  task  of  a  lady  than  a  megi- 
atrate  to  decide  which  waa  the  more  taateftd 
of  the  two  designs. 

After  some  forther  exposition  of  the  law 
upon  the  8ubjeo|Mir.  Payne  referred  to  the 
opinion  given  by  Mr.  Justice  Coltman  In 
the  case  <*  Leader  v.  Purday,"  which  wis  a 
complaint  of  new  words  hsTing  been  put  to 
aome  old  music,  on  which  the  judge  Insisted 
on  the  principle  that,  if  anybody  improved 
upon  an  old  machine,  the  maker  of  Uie  old 
machine  was  not  deprived  of  Ids  right  to 
make  his  machines  in  the  customary  man- 
ner, but  that  he  must  not  adopt  ^  lm« 
provement. 

Mr.  Aldbrman  Salomons,  taking  np 
the  ticket  of  the  registration,  remarked  that 
it  seemed  to  be  very  vague.  It  did  not  point 
out  for  what  part  of  the  thing  registered  the 
claim  of  novelty  was  made,  and  wliat  was 
admitted  to  be  old. 

Mr.  Cl ARKSoi^  aaid  the  worthy  aldeman 
had  juf  t  hit  into  the  middle  of  an  objection 
he  waa  about  to  make,  that  the  apedfleatioii 
filed  waa  insufficient  to  secure  any  right 
whatever.  There  was  a  simple  pattern  of 
the  article  attached  to  a  piece  of  paper,  with 
the  words  "This  is  the  article  for  the  Inven- 
tion of  whidi  a  registration  is  claimed/' 
and  thereupon  the  registrar  had  afllxed  a 
number,  and  that  oompleted  the  speoifioa- 
tion. 

Aldbrman  Salomons  said  it  looked  as  If 
the  registrar  would  take  anything  to  be  new 
and  original,  without  any  proof  of  the  faett 
leaving  a  court  of  equity  or  a  maglatrate  to 
settle  whether  the  thing  registsrsd  waa  new 
or  not. 

Mr.  Clarkson  said  that  waa  preebdy  the 
caae.  But  if  the  party  oibring  the  spooUl- 
oation  gave  in  it  no  description  of  his  mven* 
tion,  the  registrar  could  only  give  him,  as  la 
this  case,  a  certificate  of  registration.  To 
aave  time  he  would  admit  tiie  r^gistratioii 
and  the  aale  of  the  artiole«  so  aa  to  rednoe  tha 
question  ss  to  the  originality  of  the  def%B* 

Bii*.  Patnb  thought  it  adviaable  to  oAr 
fome  evidence  of  the  fale.    He  called,— 

Mr.  Bohert  Mee,  who  add  that  hawai 
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t«]rcr  to  Mflnrs.  Oroaeook  tnd  Co.,  of 
Bow  Chwchyard.  He  parehawd  from  Mr. 
Brookit  on  the  20th  of  JoIt,  liz  Ixozei  of 
gofcred  and  roneliad  trimmiiig,  and  after- 
vifda  aold  tiro  of  them. 

Crotf-ciamiiied :  The  nordity  of  the  laoe 
la,  ttst  the  inner  portion  of  the  qniiting  ia 
■amwer  than  tlie  outer,  the  former  being 
twcntf  threada,  while  the  latter  on  each  aide 
was  thirtj  threada.  He  had  not  aeen  any 
of  that  make  prarionaly,  and,  therefore, 
oonld  ooaae  to  no  other  oonolnaion  than  that 
it  waa  a  norelty. 

▲lbbbman  SALGHONa:  How  do  yon 
eoBM  to  tiie  eoneinaion  that  it  ia  a  norelty  ? 
^-Witoeaa:  Bccanae  it  oreatea  a  aale. 

Mr.  CLA&xaoN :  Snppoae  an  old  lady  waa 
to  wear  ont  one  edge  of  a  laee  border,  and 
were  to  cot  off  foor  or  Ave  threada  all  the 
wny  round,  would  it  not  |«keinble  the  border 
now  ddmed  aa  a  norelty  ?— Witneaa  :  I 
cannot  answer  that  qneation. 

Mr.  CiJkmKaoN:  Then  I  hope  Meaira. 
Gnmeock  and  Co.  are  not  preaent  to  hear 
yon  Bay  ao. 

Mr.  Gftarler  Nmmf  of  Alderagate-street, 
profed  pnrdiaaing  the  two  bozea  of  laee,  on 
the  Slat  of  Jnly,  at  Meaars.  Groncock'a  and 
Co. 

Mr.  Patnb  aaid  that  waa  hia  case. 

The  Chief  Clerk  aaid  that  it  had  not  been 
ibown  tliat  the  partiea  had  resided  aa  well  aa 
eBRied  on  bnaineia  in  the  City* 

Mr*  pATirn  anggeated  that  the  magiatrate 
abonld,  in  order  that  justice  might  not  be 
dofaaled,  eaU  a  witneaa  who  oould  apeak  upon 
tiae  point.  He  remembered  that  in  a  trial 
ftir  burglary,  he  ofajeoted  that  the  prosecu- 
tion waa  doaed  and  the  pariah  had  not  been 
psofod.  The  judge,  howerer,  would  not 
allow  the  priaoner  to  be  aequitted  on  that 
aeeonnt,  but  reealled  a  witneas  and  proTod 
the  fact. 

Mr.  CLAmxBON,  on  behalf  of  the  defend - 
aat,  admitted  that  hia  client  did  reaide  on  the 


Mr.  Cx.AnxsoK  then  addressed  the  Court 
at  great  length  in  reply  to  the  case,  contend- 
ing that  he  waa  entitled  to  a  dismissal— 
Ikntf  because  the  certificate  was  incomplete, 
and  therefore  oonfSsrred  no  right  on  the 
OQsnpUinant ;  next,  that  the  notice  gi^en  to 
the  delSendant  waa  inauffident,  fbr,  instead 
of  being  a  notice  to  a  seUer  that  consent  had 
not  beoi  theretofore  glTcn  to  the  maker  to 
Imitate  his  registered  design,  it  waa  merely 
n  Botiee  to  tlw  seller  not  to  [sell  in  future 
without  the  complainant's  consent.  He 
oljeeted,  in  the  third  plaoe,  that  the  design 
•0  registered  waa  not  new  at  the  time  of 
legislation,  but  had  been  preriously  em* 
ployed  by  otiier  makers ;  upon  that  ground, 
fhawfare,  tfaa  cectifieate  of  registration  eon- 
SKftdaoboMftt.   ^ith leqieet  lo hU first 


objection,  as  to  the  want  of  a  sufficient  de- 
scription, he  would  ask  how  any  one  could 
underatand  from  that  certificate  what  the 
other  had  registered,  or  in  what  the  novelty 
claimed  consisted  ?  Mr.  Clarkson  read  two 
letters  which  his  clients  had  recelTed,  and 
compared  them  with  the  requirementa  of  the 
atatnte,  to  ahow  that  neither  notice  amounted 
to  anything  in  law.  Aa  to  the  third  point, 
he  ahouid  ahow  that  the  artide  had  been 
made  for  several  yeara. 

Mr.  Path  a  oljected  to  the  admission  of 
evidence  aa  to  the  non-originality  of  design, 
aa  the  registrar's  certifteate  waa  to  be  con- 
duaive  on  that  point. 

Mr.  CLARKaoN  aaid,  it  had  always  been 
hdd  that  the  words  of  the  16th  sec.  of  the 
Act  let  in  the  right  of  examining  witnesses 
to  show  there  was  no  novdty  of  design.  It 
aaid,  *'  A  oertifioate  waa  to  be  taken  as  con- 
dunve  of  the  originality  of  design,  m  ike 
abie»e€  of  evidence  to  the  coniraryj"  That 
evidence  therefore  might  be  given. 

Mr.  Aldkam AN  SALOMONa  thought  so 
too,  and  the  case  proceeded. 

EUxabeth  RreweU  said  she  had  been  fore- 
woman to  the  defendant  for  the  last  sixteen 
years,  and  she  waa  well  acquainted  with  the 
rouche  artide  for  the  last  nine  or  ten  yean. 
It  consisted  of  a  piece  of  Isce  with  a  thread 
drawn  through  it,  so  as  to  bring  it  into  the 
shape  of  what  was  called  quilling.  She  had 
made  it  of  all  sorts  and  sizes,  in  different 
colours,  and  different  widths,  and  in  the 
same  manner  as  those  produced,  the  inner 
lace  being  of  less  width  than  the  outer. 

The  witness  was  cross-examined  at  aome 
length  by  Mr.  Payne,  but  he  did  not  elidt 
anything  in  favour  of  his  client,  for  Mrs. 
Erswell  said  that  she  had  been  in  the  habit 
of  making  these  rouche  artidea  for  the  laat 
four  or  five  yeara,  induding  the  one  which 
waa  now  set  up  as  a  novelty. 

Mr.  Henry  Shnmone,  milliner,  of  High- 
street,  Islington,  said :  I  have  dealt  in  rouche 
these  ten  years,  and  I  do  not  consider  that 
rouche  of  different  widths  is  a  novdty.  I 
never  saw  this  description  of  rouche  until 
within  a  week.  I  don't  consider  it  a  novdty 
in  putting  two  different  widths  of  lace  toge- 
ther. I 'can't  call  it  a  novdty,  although  I 
have  not  seen  it  before. 

Mr.  William  Bayne  said  he  was  buyer  to 
Messrs.  Fisher  and  Co.,  Watling-street,  and 
from  hia  experience  he  considered  that  put- 
ting two  widths  together  waa  new,  but  put- 
ting the  one  on  the  top  of  the  other  was 
not. 

Croaa-examined :  He  never  saw  the  pat- 
tern in  queation  until  lately. 

Oeorge  Brooke,  of  Wdworth,  wholesale 
dealer,  aaid  he  was  brother  to  the  defendant, 
and  did  not  connder  there  waa  any  novdty 
in  the  deiign,  m  he  had  been  ia  the  habit  of 


16P 


WBXKLT   LWT9  OF   NBW   |IKGX.I8H   PATEKTB. 


making  ihfl  two  different  widtha  for  the  lait 
four  yean  in  aU  colonn. 

Mary  HugUt  depoaed  that  before  the 
14th  of  Jane  ahe  had  seen  a  bonnet  with 
trimminga  of  the  aame  deacription  aa  that 
now  in  queation.  Iliia  waa  on  the  29th  of 
May.  She  did  not  make  any  particular  ex- 
amination, but  thought  tha^  the  inner  lace 
waa  abont  twenty  threads  wide,  and  the 
onter  the  nsnal  length  of  thirty.  She  had 
been  many  yeara  m  the  ronche  line,  and 
aeen  a  grea^  deal  of  \t  of  different  aiaes,  bat 
only  liIelT. 

In  reply  to  the  defeooe, 

Mr.  Mh  waa  recalled,  and  said  t3iat  Mr. 
Broo^  had  told  him  that  he  had  made  it 
yeara  ago,  and  that  Mr.  Beneah'  onght  not 
to  haye  r^tered  it. 

By  Alderman  Qslomona :  I  call  thia  a 
noyelty,  because  one  portion  of  it  ia  nar- 
rower than  the  other. 

Mr.  Be$keth  Hughu,  of  Banhill-row. 
Uoe-mannfacturer,  also  aaid  he  considered 
that  the  rooche  lace,  made  np  aa  it  waa,  waa 
a  novclty- 

This  being  the  whole  ease, 

Mr.  Alderman  Salomons  retired  for  a 
abort  time  to  consult  with  the  Chief  Clerk, 
and  on  his  return  into  Court  aaid  this  was  a 
case  of  that  description  where  great  respon- 
aibility  was  thrown  on  one  magistrate  to 
decide  npon  a  case,  and  where  the  Act  of 
Parliament  itself  was  not  yery  clear.  He 
could  not  help  thinking  there  ought  to  have 
been  something  in  the  certificate  describing 
the  article,  so  as  to  guide  him  as  to  what 
was  new,  and  whether  that  had  been  in- 
fringed upoa :  for  it  left  him  to  go  through 
a  labyrinth  of  eyidence  to  aacertain  what  the 
design  was,  and  what  was  not  claimed  as  new. 
Besides  the  insufficiency  of  the  ticket,  he 
waa  of  opinion  that  the  balance  of  eridence 
was  against  the  applicant  as  to  his  having 
originated  this  mode  of  making  up  the  lace, 
and  therefore  he  must  dismiss  the  informa- 
tion. 

Mr.  Clarkson  intimated  that  if  oyer  Mr. 
Benesh  brought  him  there  again  he  should 
preaa  for  costs. 

VOTES  AHD  K0TICS8. 

The  Moniteur  announces  that  the  President  of 
the  Republic  has  authorized  an  English  gentleman, 
Mr.  Jacob  Brett,  to  establish,  on  the  coast  of  France, 
between  Calais  and  Boulogne,  a  sub-marine  electric 
telegraph,  which  is  to  cross  the  channel,  and  com- 
municate with  the  English  coast  at  Dover.  The 
treaty  concluded  with  Mr.  Brett  guarantees  certain 
advantages  to  the  French  Government,  and  leaves 
all  the  expense  to  the  contractor,  to  whom  it  se- 
cures a  privilege  of  ten  years  should  the  ezperi- 
xnant  succeed.  The  works  are  to  be  terminated  on 
the  1st  of  September,  1850,  at  the  latest.— Times. 

Failurt  of  a  Cast-iron  Girder  Bridpe.—Tix^  ex- 
tension of  the  South-Western  Railway  f^om  the 
pnsent  tenninns  at  Datchet  to  the  Town  of  Wind- 
sor, was  expMted  tobaye  been  opened  in  the  oonno 
^  a  yery  few  days.   Ia  fhe  couzie  of  Sunday  last, 


hpweyer,  an  nnfbrtunate  qccnrren^  too|c  plaee, 
iil^tch  miiy  probably  delay  tlie  eptiiUg  oT  tlA  nnd 
for  some  considerable  period.  It  appaars  that  the 
girders  of  one  of  the  arches  of  the  bridge  whlek 
crosses  the  Thames  near  JSton  CoUege  snapped ; 
jMidering  that  aroh,  for  the  present,  meet  insecure. 
'The  masonry  and  brickwork  of  the  piers  ane  boUt 
on  caissons  of  cast  iron,  driven  into  the  l>ed  of  the 
river,  by  means  of  Dr.  Pott'tf  patent  process;  the 
superstfuoture  above  the  masonry  being  of  eaat 
iron.  One  ofthe  pleis,  in  oonsequeace  of  the  gnat 
weight,  appears  to  haTo  sunk  several  inches,  thn« 
causing  the  snapping  of  the  girder  In  question.  We 
are  informed  that  considerable  fears  are  entertained 
that  ^  caissons  will  sink  still  fimhor,  it  being 
supposed  tba^ J^ey  an  now  ofaiefly  raating  og  a  90ft 
bed  of  clay.  Should  this  turn  out  to  he  the  case, 
the  bridge  must  be  reconstructed,  or  at  Mast  a  great 
portion  of  it.  a  is  mueh  to  be  xeffrtlled,  after  tlie 
experl«n»»  of  this  brittle  nature  of  cast  JLroa  glides 
of  the  bridge  over  the  Dee,  on  the  Cheater  and 
Shrewsbury  line,  that  railway  companies  do  not 
inour  the  extra  expcnaa  of  oonstniotlng  thoir 
bridges  of  wrought  iron,  and  thus,  as  Car  as  poa* 
Bible,  insure  the  safe^  of  the  pubUe.— TtoMf.  [pt 
of  cast  iron  strengthened  by  wrought  iron,  aoeordmg 
to  Mr.  Gardner's  patent.— Sn.  T    ^" 


Seraa  Steaming' 


.HTM.] 
-Messrs.  ^audslay, 


Field  made  an  experimental  tcial  on  Mnndar  last 
of  a  new  steam  vessel  called  the  Boepkorue,  belong- 
ing to  the  Oenerel  Screw  Steam  Shipping  Company. 
The  vessel  left  filaekwaU  about  I  o'clook,  and  nu4o 
five  runs  in  Long  Reach,  the  mean  rate  of  which 
showed  a  speed  of  9,679  knoU  per  hoUr,  which  is 
considered  the  best  result  ever  obtained  by  a  serew 
vessel  oi  the  same  hocse  power  per  too.  The  jSoe- 
pkonu  was  much  adnUred  for  her  symmeuy,  an4 
the  engines  worked  with  the  greatest  accuracy, 
without  noise ;  the  vibration  could  scarcely  be  Mt 
at  any  part  of  the  ship.  The  following  particoiars 
will  be  satisfiBu:tory  to  those  interested  hi  the  pro- 
pulsion of  ships  by  the  screw:— The  Bosptortu  la 
175  feet  between  the  perpendiculars,  breadth  S5 
feet,  depth  15  feet,  engines  80  horses-power,  direct 
acting;  draught  of  water  on  trial,  forward,  6  foot  8 
inches,  aft,  9  feet  6  inches ;  mean  draught  of  water, 
8  feet  1  inch;  screw  14  inches  above  the  water; 
diameter  of  screw,  10  feet  fi  inches;  pitch,  18  feat 
6  inches ;  mean  re  volutions,  M'S  per  minute;  speed 
of  screw,  11*548  knots;  slip,  ]4'7  per  cent.;  length 
of  engine-room,  30  feet,  including  stowage  for  150 
tons  of  coals.— r<«M». 

♦ 
WXBKLT  LIST  OV  KBW  BNOUSH  PAnXTS. 
John  Ruthven,  of  Edinburgh,  civil  engineer,  for 
improvements  in  propelling  and  navigating  ships, 
vessels,  or  boats  by  steam  or  other  powers.  C^emg 
a  communication.)    August  10;  six  months. 

Arthur  Dunn,  of  Worcester,  soap  maker,  for 
improvements  in  making  soap.  Aug.  16;  sixmontha 
Frederick  WiUiam  Bochner,  of  Paris.  France, 
dvil  engineer,  for  certain  improvements  In  machi- 
nery or  apparatus  for  letter-press  printing.  August 
16;  six  months. 

Ricliard  Archibald  Brooman,  of  Floot^ttiot, 
London,  patent  agent,  for  improvements  in  naehl- 
nery,  apparatus,  and  processes  for  extracting,  depu- 
rating, forming,  drying,  and  evaporating  snlMtan- 
ces.  (Being  a  communication.)  August  li;  aix 
months. 

Jonathan  Blake,  of  Mount  Pleasant,  Eaton, 
Norwich,  surgeon,  for  certain  improvements  In 
lamps.    August  16 ;  six  months. 

James  Young,  of  Manchester,  manul^tnzing 
chemist,  for  improvements  in  the  treatment  of 
certain  ores  and  other  matters  containing  metals, 
and  in  obtaining  products  therelrom.  August  Ig; 
dx  months. 

Louis  Lemaltre,  late  of  Paris,  but  now  of  the 
Hotel  de  I'Univers,  BlacklTiars,  engineer,  for  Im- 
provements in  the  mamiftrrum  of  ferules  I6r  fixing 

the  tabes  of  loeomotiTo  and  oUm  boUecs .    ' 

16;  aixmon^. 
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hvn  «v  MUttflmi  voB  AsnoLM  ov 

llrtaof  Kclii 
iMrittim-  the  Be- 
noB.    glft«r.       Piopiietort'ITaiBea.  AdtmtM.  SnliJeett  of  Detf^B. 

^^  J?     !2!     9»«*w  PiniMtt  .^^.^  TnlUek-tarxMe,  VuuduOl  -m.  Irttcr-box. 
11      IfM     BflnlMnln  Frederick  At- 

kliieoD  ....^ „...^.  Strand  ..,.«.....m.^.^^...«m...m.  Ttqm. 

to      19M     J;  Sperket  Hifl  ...^..^  ReMt-stieet  .^ «.^..»«.m.  Klattio  gaiter. 

„  i«»  j,S;s-BSsai;;is°^-'~' *-«— -tiw^in,. 

,^.     --?**"•  -•••~—  "—.."•-  London  and  Blrmlnghina^,^...  Writing  folio  desk. 

M     1994     Thomap  afeeB.^....^.M  Binn1nghani.^^..«Z ^  A  let  of  metaUie  flttlnffi  and 

Tariaten  for  laita  and  boot- 

GifUa  ,....M.M.........  Bemer-street  •m«m,m.^.»,m.«..m  Cqraetf. 

M     IW     BwakartliMnniinn..,  Banbury,  Osted  •mm...mm^.  Pttta  of  appaatua  for  cut- 
ting   ti^rnipe   and     ether 

IP     1|^     9IMwd|UM4Bnao»M,  Pannm.  ...^..^ ^.^^.-^.o  Apparatna  for  dretsing  floor, 


IF%«/  Road,  dip  Boad,  Lomdotu 

V  tM  doubted  eren  by  the  most  soeptical,  btit  that  6UTTA  PERCHA  must  hence(br?rard 
^  be  iegatded  as  one  of  the  blessings  of  a  gracious  Providence,  inasmuch  as  it  affords  a  sure  and  certain 
■UHiectlun  from  cold  and  damp  feet,  and  thus  tends  to  protect  the  fbody  Arom  disease  and  premature  death. 
«atts  Percha  Soles  keep  the  feet  WARM  IN  COLD,  AND  DRY  IN  WET  WEATHER.  They  are 
madk  more  durable  than  leather  and  also  cheaper.  These  soles  may  be  steeped  for  mohths  toosther  in 
•old  «i|«r,  aod  when  taken  out  will  be  found  as  firm  and  dry  as  when  firtit  put  in. 

Gutta  Percha  Tabin^, 

B#Im  ••  extraordinary  a  eondnctor  of  sound,  is  used  as  speaking  tubes  in  mines,  mannfkctories,  hotels, 
varwoMea,  *o.  This  tubing  may  also  be  applied  in  Churches  and  Chapels,  for  the  purpose  of  enabling 
deftf  vereoBB  to  Uaten  to  the  sermon,  dec.  For  conveying  messages  ftom  one  room  to  another,  or  ft^om  the 
maat^head  to  the  deok  of  a  vessel,  it  is  invaluable.  For  greater  disUnces  the  newly-invented  Electric- 
Tftiayrjph  Wire  covered  with  Gutta  Percha  is  strongly  recommended. 

Mm  Bands. 

Tlw  inofCMlog  demaud  Car  tlM  Qotta  Percha  strappinR  for  driving  bands,  lathe-etraps,  ftc,  tally  justifiea 
tiM  911009  laoomipendations  they  have  everywhere  reoeivod. 

Outta  Percha  Pump  Bncketa^  Clackjiy  Arc. 

F«v  aMUoatloBa  of  Gntta  Pereha  appear  likely  to  be  of  such  extensive  use  to  manufacturers,  engineers, 
Ipa.^  as  the  snhatlttttion  of  it  for  leather  in  pump  buckets,  valves,  &c.  These  buckets  can  be  had  of  any 
mam  or  thlckneaa  without  sbam  or  joint,  and  as  cold  water  wiii  never  tqfttn  ihem,  they  seldom  need 
SDjifpair. 

Outta  Percha  Picture  Frames. 

Tte  evtUPiareha  Company  having  supplied  HER  MAJESTY  THE  QUEEN  wlthaeveral  elaborate 
CtaMto  Pereha  Picture  Framee  for  Buckingham  Palace,  which  have  been  highly  approved  by  the  Royal 
Spnailr,  ftUly  anticipate  a  great  demand  for  frames  f^om  the  nobility  throughout  the  country.  In  order 
ipwl  ne  picuire-frame  makers  may  not  be  icjured,  the  Company  will  supply  the  trade  with  the  mouldings, 
<tgyr  tad  centre  piects,  ftc,  and  allow  them  to  kaxs  vt  the  frames.  Pattern  books  for  the  tnuie  are  now 

flyta  patcfaa  aotoa,  aolntkm,  hikstandf,  card-trays,  medallions,  picture-frames,  bracketa,  mouldings, 
^vtedow-ftUnd oord^'aoap-dishes, tap-Csmileat  cornices,  Taaes,  flre-buckets,  bowls,  pen-trayt^stethoscopM, 
Utla  liniag,  thread,  flower-pots,  ear-tmmpeta,  fro.,  &e.,  manufiaotuxed  at  the  Company's  Works,  Whatf- 
■Mdf  CUy-iMd,  Iioodoni  and  sold  by  their  Wholeaala  daalen  in  town  or  coimtxy. 
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To  IttTentortf  and  PAMnt««s. 

MESSRS.  ROBERTSON  fr  C0.» 

TATMMt  lOKIOITOEt, 

166,  FUei^Urut,    London;  and  99b,  N§w-*lrMi, 

BirwtinahaM. 
(Of  vUch   ftnn  Mr.  J.  C.  ROBERTSON,   the 
Bditoe  of  th«  MBCKAVxct'  Maoahhb  fipom  It* 
oommeneement  la  l9tS,  ii  principal   partner,) 
undertake 

Th«  proeuratloii  of  Patonts 
For  England,  Scotland,  Ireland,  and  all  Foreign 
Countxiee,  and  the  transaction  generally  of  all  bnsi* 
nets  relating  to  PAVUTe. 

flpeeifleatlono  Dimwa  or  Sorlsod. 

SISGLATMBKBy  AND  HBMORAITDVMS  OF 
▲LTJiaATIOir    PBBPAmBD    AND    SMftOLLSO. 
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We  had  recently  the  pleasure  of  in- 
specting a  terj  inffenious  instrument, 
invent^  by  Mr.  John  Dixon,  C.  E.,  of 
Amsterdam,  for  the  useful  purpose  of 
indicating  and  registering  the  speed  of 
railway  engines  and  carriages.*  It  is 
now  more  man  three  years  since  it  was 

B tented  in  this  country  (in  the  name  of 
r.  W.  E.  Newton,  on  behalf  of  Mr. 
Dixon,  11th  February,  1846);  but  it 
has  not  yet  had  the  good  fortune  to  ob- 
tain favour  in  the  sight  of  any  of  our 
railway  companies,  or  even  to  be  noticed 
in  any  of  our  scientific  journals.  We 
now,  therefore,  willingly  devote  a  few  of 
our  pages  to  bringing  its  merits  before 
the  English  public. 

Fig.  1  of  the  accompanying  engravings 
is  a  birds -eye  view  of  the  apparatus; 
fig.  2,  a  side  elevation  ;  and  fig.  3,  an  end 
elevation.  The  apparatus  is  shut  up  in  a 
box,  but  in  each  of  these  figures,  those 
parts  of  the  box  which  would  obstruct  the 
view  of  the  iuterior  mechanism  are  sup- 
posed to  be  removed.  The  other  figures, 
%  5,  6,  7,  and  8,  are  each  illustrative  of 
some  particular  portion  of  the  apparatus. 

C  is  a  main  shaft,  supported  by  bear- 
ings, D  and  H,  and  is  driven  by  any 
of  the  carrying-wheel  shafts  of  the  loco- 
motive, through  the  medium  of  a  belt 
embracing  the  pulley,  B  (see  fig.  2) ;  on 
^is  shaft  is  placed  the  faced  pulley,  F, 
which  partakes  of  its  motion  ;  but  being 
flitted  on  a  square  feather  fixed  on  the 
shaft,  it  can  slide  backwards  and  for- 


wards (see  E,  ^g.  8.)  A  spfaral  spring, 
E,  fixed  on  the  shaft,  and  resting 
against  the  bearing,  D,  presses  the  pul- 
ley, Fy  against  the  side  of  the  pulley, 
G,  mounted  on  the  upright  irregular 
screw,  A ;  which  last  pulley  is  groof ed 
and  filled  with  cotton,  rope,  or  leather, 
so  as  to  present  an  adhesive  sufaee  to  the 
face  of  F.  The  irregular  screw,  A,  works 
at  bottom  in  a  step,  L,  fixed  on  the  top 
of  the  support  belonging  to  the  diaft, 
and  marked  H.  At  the  upper  extremitr 
this  screw,  A,  works  in  a  support,  M. 
The  mode  in  which  this  screw  is  con- 
structed, is  represented  in  fig.  8.  On 
the  line  A  K,  take  A  -L,  equal  to 
the  circumference  of  the  spindle  upon 
which  the  screw  is  to  be  cut ;  at  L  draw 
a  perpendicular,  and  at  A,  construct  an 
angle  of  a  given  quantity,  say,  for  in- 
stance, of  7  degrees.  The  triangle,  A,  L, 

C,  thus  formed,  being  a  right-angled  plane 
triangle,  the  hypothenuse,  A  G,  will  de- 
scril^  on  the  surface  of  a  cylinder  the 
circumference  of  which  is  A  L,  a  spiral 
thread. 

At  C  draw  C  0^  parallel  to  A  E,  and 
equal  to  AL,  and  construct  there  an 
angle  double  in  quantity  to  the  angle  at 
A,  or  14  degrees.  The  hypothennse 
CD  would  describe  on  the  surface  of 
the  spindle  a  second  spiral  thread.  In 
like    manner    go    on    constructing  at 

D,  E,  F,  6,  H,  I,  angles  progressing 
constantly  7  degrees  each;  then  by 
tracing  a  curve  that  will  pass  through  all 


these  difi^erent  points  A,  C,  D,  E,  F,  G,      H,  I,  B,  and  winding  this  eonre  round 

•  At  the  Worki  of  MMtn.  Crosley,  Sod,  and  GhOairorthy,  Emmon-f  trett,  Southwaik,  nhtn  it  may 
tM  alio  sen  ^j-otlwr  paitiM  inttiMted,   . 
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the  tnifaee  of  the  ipindle  of  which  K,  B 
indicates  the  heiffht,  it  will  describe  one 
eontinaoiiB  spiral  thread  gradually  in- 
cresaing  in  the  pitch.  The  instrument 
is  80  made,  that  when  the  pin  or  stud  of 


171 

the  piece  Q  is  in  the  first  part  of  the 
thread  of  the  screw,  the  roller,  Y,  shall 
be  exactly  under  the  projecting  part  of 
the  first  treadle  and  acting  against  the 
same.    By  calling  this  a  sp^  of  10 


flalles  an  hour,  for  instance,  the  second 
treadle  20  miles  an  hour,  the  third 
SOy  and  so  on  progressing  by  10,  they 
win  eorrespond  to  the  angles  of  each 
Aread  of  the  screw,  the  first  being  7de- 


grees,  the  second  14  degrees,  the  third 
21  degrees,  and  so  forth,  and  presenting 
thus  to  the  piece  Q,  a  resistance  in  pro- 
portion to  its  speed,  or  tendency  to  nse. 
A  circnlar  disc,  N,  is  bored  to  fit 
X2 
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exactly  the  diameter  of  the  irregular 
screw,  A,  so  that  it  can  slide  freely  up 
and  down ;  moreover,  a  steel  pivot,  P, 
is  screwed  in  the  side  of  it,  which  pivot  11  ti 

Fig.  4. 
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into  the  thread  of  the  screw.  Two  little 
yanes,  Q,  whieh  can  he  set  at  any  de- 
sired angle  by  the  small  set  of  screws,  S, 
are  also  attached  on  each  side  of  the 
piece,  N.  It  follows  that  when  the 
screw,  A,  is  made  to  revolve,  as  in  the 
figure,  from  right  to  left,  it  carries  along 
with  it  the  vanes,  Q :  but  as  the  speed 
augments,  the  resistance  of  the  air 
against  the  vanes  augmenting  also,  they 
ridse  up  the  spindle  proportionately  to  the 
angle  of  resistance.    In  reducing  the 


speed,  they  of  course  drop  by  the  gravity 
alone  of  the  piece,  N.  This  screw,  on 
the  difierent  angles  of  its  thread,  can  be 
constructed  so  as  to  correspond  with  any 
desired  speed,  and  in  any  proportion. 

On  the  top  of  the  piece,  N,  there  rests 
another  piece,  T,  bored  also  to  fit  exactly 
the  outside  diameter  of  the  shaft,  A«  kuit 
without  pivot  It  has  two  arms,  U  and 
U';  the  one  marked  U  extends  oot  of 
the  side  of  the  box,  and  is  furnished  with 
an  index,  which  shows  the   diflmol 
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gpeedi  whieb  the  instrument  is  worked  at» 
by  nnmbers  fixed  on  the  outside  of  the  box. 

So  far  as  the  iDstrument  has  been  de- 
scribed, it  serv^  merely  to  indicate  to 
^e  engine-driver,  guard,  or  others,  the 
speed  the  train  is  running  at;  but  to 
enable  it  to  register  abo,  the  following 
additional  arrangements  are  made  : 

On  the  end  of  the  main- shaft,  C, 
there  is  a  worm,  which  communicates 
motion  to  a  little  drum,  g,  by  the  series 
of  wheels,  1,  2,  8,  4,  5,  6,  7,  8,  so  that 
for  every  100  revolutions  of  the  shaft, 
C,  the  drum  is  made  to  revolve  any 
required  quantity  by  changing  or  modi- 
^ng  the  proportion  of  the  wheels. 
This  drum,  which  is  represented  in  the 

Fig. 


figures  as  carrring  two  cards,  can  be 
made  larger  or  less ;  it  works  in  the  two 
bearings,  10;  a  profile  of  which  is  given 
separately  on  an  enlarged  scale  in  fig.  4. 
The  drum  is  put  in  its  place,  or  taken 
out,  by  lifting  up  the  catch,  11,  and 
letting  it  drop  down  again;  locking 
thereby  the  drum  in  its  bearings  in  such 
a  manner  as  to  prevent  its  getting  out. 

A  roll  of  prepared  paper,  or  any  other 
suitable  material,  is  fastened  round  the 
drum  by  the  little  levers,  12, 12,  and  the 
catches,  13,  13,  13,  13.  The  paper  is 
ruled  in  one  direction,  or  lengthways, 
indicating  the  speed  in  miles  ner  hour,  and 
horizontally  showing  the  miles  run  over. 
Between  the  two  supports,  10, 10,  there  is 
8. 
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llxed,  in  the  same  plane  as  the  drum,  a 
■erew»  14,  on  whicn  are  made  to  travel 
two  pencils  or  metallic  tracers,  15, 15 ; 
the  construction  of  which  is  shown  at 
fig.  6,  and  easily  understood.  Behind 
the  screw,  14,  is  fixed  a  sliding-bar,  16, 
against  which  moves  the  part,  17,  of  the 
pencil,  for  the  purpose  of  keeping  the 
nmehine  more  steady. 

In  the  middle  part  of  the  screw,  14,  is 
fixed  a  small  wheel,  round  which  is 
passed  a  chain,  18  (fig.  4),  which,  after 
passing  round  the  little  pullev  fixed  at 
me  top  of  the  box,  is  fixed  with  tighten- 
ing screws  to  the  end  of  the  arm,  U^,  of 
the  piece,  T.  This  piece,  T,  by  the 
rising  or  descending  motion  imparted  to 
h  by  the  disc,  N,  causes  the  pencils  or 
tracers  to  move  backwards  or  forwards, 
and  to  indicate  thereby  the  changes  of 
■peed  of  the  instrument. 

No.  20,  in  all  the  figures^  represents 
the  base  plate,  upon  which  all  tfie  parts 
are  eonstmeted. 


21,  is  the  outward  casing. 

22,  the  cover. 

23,  23,  23,  are  upriffhts  supporting 
the  cross  piece,  24,  by  which  the  upright 
screw,  A,  is  supported,  so  that  the  whole 
box  or  casing  can  be  taken  ofl',  if  necessary. 

Mr.  Dixon  points  out  in  his  specifica- 
tion how  his  instrument  may,  with  some 
inconsiderable  modifications,  be  made  to 
regulate,  as  well  as  indicate  and  register 
the  speed  of  locomotiye  engines ;  and 
also  to  actuate  a  governor  or  register  in 
conjunction  with  an  indicator,  without 
using  the  registering  apparatus. 

The  master  feature  of  the  machine  is 
the  progressive  power,  and  is  thus  spe- 
cially cfidmed : — 

"  Any  progressive  screw  or  spiral 
cam  plaoMl  vertically  for  controlling  the 
ascent  or  descent  of  a  rotary  flyer,  by 
means  of  which  the  speed  of  carriages  or 
other  working  mschinery  may  be  ascer- 
tained, registered,  and  regulated  through 
the  agency  of  other  mechanism.'* 


in 


MR.  AUX.  GOBDOM*!  VUMnC  PBOPILLnU 


We  give  »  Tery  full  account  of  thif 
invention  on  the  enrolment  of  the  inge- 
nious inventor's  specification  (see  yoL 
zliii.,  p.  278.)  Our  readers  may  re- 
member that  Mr.  Gordon,  instead  of 
propelling  vessels  by  means  of  steam 
engines,  acting  on  the  water  through  the 
medium  of  paddle-wheels  or  screws, 
proposes  to  propel  them  by  causing  the 
products  of  the  combustion  of  coal,  as 
they  rush  at  a  high  velocity,  and  in  an 
intensely  hot  state  from  the  furnace,  to 
impinge  directly  against  the  outside  water 
in  a  backward  direction,  and  thereby  to 
obtain  the  reactive  force  necessary  to 
move  the  vessel  forwards.  The  advan- 
tages anticipated  from  this  novel  mode 
of  propulsion  were  these : — That  it  would 
be  attended  with  less  expense  than  any 
motive  agent  hitherto  made  use  of  for 
purposes  of  navigation;  that  it  would 
impart  a  velocity  unattainable  by  means 
of  paddle  wheels  or  screws  ;  that  it  would 
occupy,  with  its  fuel,  less  than  one-half 
the  space  now  engrossed  by  the  steam 
engine  machinery  of  a  vessel,  and  might 
be  all  kept  below  the  water  line ;  that  it 
could  be  set  to  work  more  speedily  than 
a  steam  engine,  and  when  at  work  would 
neither  ♦belch  forth  smoke  nor  shower 
down  soot  and  brine  upon  deck,  &c.,  &e. 
We  now  understand  that  the  Lords  of 
Uie  Admiralty  think  so  well  of  Mr.  Gor- 
don's plan,  that  they  have  offered  him 
the  use  of  one  of  Her  Majesty's  &8test 
screw  steamers  for  the  purpose  of  a  trial 
on  a  large  scale,  and  that  a  scheme  is  on 
foot  for  raising  by  subscription  a  sum  of 
money  sufficient  to  defray  the  expenses 
of  the  trial.*  We  trust  that  our  friends 
of  shipping  interest  will  come  forth  libe- 
rally on  Uke  occasion,  and  we  cannot 
better  recommend  the  project  to  their 
attention  than  by  laving  before  them  the 
following  letter,  which  Mr.  John  Sea^ 
ward,  the  eminent  engine  maker,  has, 
with  a  rare  liberality,  addressed  to  Mr. 
Gordon  on  the  subject : — 

"  Tbe  subMriben  are  to  have  an  opportunity 
'         1  in  what  ; 


aftonraids  of  deciding  how  Atr  and 
nor  the  sytiem  shall  be  carried  out  by  a  Joint  stock 
eompany."  Kach  subscriber  is  to  hare  the  option 
of  demanding  an  allotment  of  a  certain  number  of 
•barea  in  such  company  proportional  to  the  money 
■ubscribed;  and  a  **  subscriber  not  determining  to 
take  shares  Is  to  be  exempt  tiom  any  fiirther  ad- 
Tanee,  and  not  to  be,  diiectly  or  indlRctlv,  sul^eet 
to  any  lesponsibility  whatever  beyond  his  orlsinal 
contribution. "  Messrs.  Gordon  and  Bon,  of  57, 
Old  Broad-BtiMt,  are  the  loUclton  to  the  project. 


Mr.  SeoMtMrd  to  Mr,  Oordom, 
**  Canal  Iron-works,  Llmehonae,  Mareh  S,  lS4f. 

"  Dear  Sir,— After  much  eoniideration  of 
your  plan  of  propelling  by  means  of  tbe 
rarefaction  of  air  or  other  permanentiy 
elastic  fluids,  I  regret  to  say  that  I  cannot 
yet  form  any  decided  opinion  as  to  its  «/lu 
maie  snoeess,  although  I  admit  there  la  great 
probability.  Were  it  a  simple  meohanical 
question  there  would  be  no  great  difficulty 
in  coming  to  a  conclusion  ;  but  the  inquiiy 
is  of  a  very  complex  nature,  and  involvee 
tiie  consideration  of  many  elements,  upon 
which  I  believe  there  is  very  little  of  well- 
established  practical  knowledge  to  be  met 
with. 

*'  If  I  understand  aright,  you  assume 
from  data,  famished  by  endnent  writers, 
that  the  combustion  of  I  lb.  of  coah  will 
import  to  74  lbs.  of  air  (t.  e.  980  cable  feet, 
at  the  common  pressure  of  the  atmosphere), 
sufficient  heat  to  raise  the  temperature  480^; 
and  that  thereby  the  volume  of  air  will  be 
increased  twofold.  Now,  if  this  can  be 
relied  upon  as  an  established  well-authenti- 
cated fact,  /  eoti  have  no  heritation  In  9tatim§f 
OM  my  cpinioHt  thai  by  proper  appliamem  am 
available  motive  power  of  great  force  earn 
be  obtained  therefrom.  Whether  the  motive 
power  so  obtained  will  be  more  or  leae 
economical  than  that  obtained  by  the  mediuaa 
of  steam,  and  whether  it  will  be  found  m 
manageable  as  the  latter,  are  questiomi 
which  at  present  I  confess  my  inability  to 
answer.  We  know  that  1  lb.  of  ooals  will 
convert  the  one-eighth  part  of  a  cubic  foot 
of  water  (t*  e.  8  lbs.)  into  steam,  whieh^ 
under  the  ordinary  pressure  of  the  atmo- 
sphere,  will  expand  to  a  volume  of  about 
220  cubic  feet :  but  the  expansion  of  air  hj 
the  combustion  of  the  same  quantity  of  tool 
is  shown  in  the  above  statement  to  be  980 
—that  is,  four  time  that  of  watn*.  Now  If 
we  are  to  assume  that  the  motive  power 
would  be  in  proportion  to  the  positive  ex- 
pansion of  the  two  bodies  (i. «.  of  tiie  air 
and  of  the  water),  it  is  clear  that  there 
vrould  be  a  wemdmfmi  adnmUage  Ai  Jmomr 
qfihafint{i.a.^). 
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"  B«i  h  ihoiild  be  rasembered  that  the 
nte  of  aqwaiioii  in  the  two  bodies  b  a  Tery 
diflerent  thing  from  the  aboTe ;  in  the  water 
it  ia  1700  to  1,  while  that  of  air  is  only  2 
to  1 ;  a  conricleration  of  this  fact  and  of 
iome  otheri,  leada  rae  to  be  loeptical  as  to 
there  being  any  positiye  advantage  in  the 
raiefaotion  of  air  for  a  motiye  power  as 
regards  the  cost  of  the  ftxel. 

«<Bnt  I  will  imagine  the  cost  of  the  fnel 
for  prodndBg  the  same  amount  of  motiTe 
power  by  the  rarefiiction  of  air  is  twice,  ot 
efen  thrice,  that  obtained  by  means  of 
sleam  ;  still,  eonrideHmg  the  very  gnat  eon" 
veniemee  and  eimplieiiy  thai  would  result 
m  propeUmg  from  the  mode  qf  operating 
prepond  bg  gou,  supposing  it  can  be  suc- 
eosafiiUy  canted  out  fai  some  form  analogona 
to  the  plan  shown  in  your  drawings ;  and  I 
eoneelTe  the  plan  will,  in  many  sitnatlons' 
even  then  be  found  a  valuable  substitute  for 


**  As  regards  the  mode  of  carrying  out 
this  new  way  of  propulsion,  the  modue 
eperandi ;  I  conceive  the  plan  proposed  by 
yov,  or  some  modiication  thereof,  very 
likely  to  answer  the  purpose,  but  in  a  mat- 
ter which  is  so  very  obsicure,  so  conjectural, 
and  of  which  so  little  positive  is  known,  it 
ig  impossible  to  say  what  change  of  form 
may  be  required  in  the  apparatus.  But  in 
order  to  carry  out  a  good  series  of  trials 
and  experiments  we  must  make  up  our 
minda  that  many  changes  and  modifications 
will  undoubtedly  be  required. 

**  Offering  the  above  feyr  remarks  for  your 
eonsideration^ 

**  I  am,  dear  Sir,  yours  obediently, 
(Signed)    "  John  Ssawahd." 

**  To  Alexander  Gordon,  Esq. 

Mr.  Grordon  has  published  some  other 
opinioDS  which  are  of  a  still  more  de- 
cided character. 

Dr.  Amott,  in  his  *'  Elements  of  Phy- 
aiei,*'  observes  that,  "  Had  the  truth 
been  generally  known,  which  very  recent 
investigations  have  proved,  that  any 
given  quantity  of  heat,  when  used  to 
dilate  air,  produces  about  four  times  the 
quantity  oi  expansive  power  that  it  does 
when  used  to  form  stetoa,  the  attempts 
to  bring  such  an  applicitloa  of  heat  on* 


der  control  wonld  probably  have  been 
mueh  more  numerous,  and  possibly  by 
this  time  successful.  •  •  •  •  Its 
advantages  over  the  steam  engine  would 
be  very  considerable;  it  would  oecupy 
much  less  room,  would  be  very  light, 
and  have  its  peculiar  fitness  for  purposes 
of  propelling  ships.'* 

Captain  Sir  Thomas  Hastings,  R.N., 
whose  name  is  so  intimately  associated 
with  gunnery  and  rocket  practice,  has, 
unasked,  written  to  Mr.  Gordon,  saying, 
he  "  cannot  refrain  from  expressing  his 
hope  that  '  Mr.  Gordon'  will  press  into 
a  tidal  principles  which  promise  so  bene- 
ficial a  result." 

Professor  Baden  Powell,  of  Oxford, 
expressed  his  ''admiration  at  the  sim- 
plicity of  the  principle.'* 

Mr.  Maugham  says,  *'  There  cannot 
be  the  least  doubt,  theoretically  speak- 
ing, of  the  advantages  that  will  be  j^ned 
by  using  the  heated  products  of  com- 
bustion in  the  manner  described,  instead 
of  employing  steam  in  the  ordinary  way.*' 

Dr.  Ure  considers  Mr.  Grordon  "  can 
make  a  powerful,  durable,  and  econo- 
mical engine,  a  successful  rival  to,  if  not 
a  substitute  for,  the  steam  machinery  of 
steam-boats." 

Mr.  Gordon  adds,  from  himself : 

**  The  experiment  proposed  to  be  made 
will  also  show  not  only  whether  the  chimney 
and  its  evils  can  be  dispensed  with,  but 
whether  the  heat  (500°)  now  lost  at  the  top 
of  the  present  steam-boat  chimneys  can  be 
rendered  useful  below  water  as  an  impelling 
power,  on  the  principle  of  the  rocket,  either 
alone,  or  in  addition  to  the  power  which 
may  be  exerted  at  the  same  time  by  the 
present  steam  engines  by  means  of  a  screw 
or  paddles;  and  Mr.  Seaward's  opinion 
confirms  the  same. 

**  Many  persons  have  tried  to  bring  the 
theoretical  advantages  of  heated  air  into 
practical  operation,  to  obviate  the  greater 
expenditure  of  fuel  when  used  to  raise  steam* 
And  an  such  attempts  have  fidled  for  prac- 
tical purposes,  because  they  employed  some 
modification  or  imitation  of  the  steam  en- 
gine. But  Mr.  Gordon,  instead  of  imitating 
a  steam  engine,  has  used  close  furnaces, 
and  has  produced  the  effect  of  a  rocket,  and 
the  following  will  show  with  what  success : 

"  Into  a  boat  26  feet  long  and  4i  broad, 
he  fitted  a  close  furnace  or  retort,  and  a 
common  small  forge  bellows.  The  dose 
furnace  being  open«l  at  top  and  at  bottom, 
an  intense  fire  was  got  ap  ;  the  bonnets  at 
top  and  at  bottom  were  then  luted  and  fitted 
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tight  Each  itroke  of  the  lower  portion  of 
the  bellows  passed  air  through  the  close  fire, 
and  the  hot  products  of  combnstioa  rushed 
oat  sffAinst  the  water. 

**  The  boat,  when  tried  with  this  appara- 
tus, weighed  in  all  4375 lbs.;  hi  other 
words,  that  weight  of  water  was  displaced 
by  her  flotation. 

**  Bach  stroke  of  the  portable  forge  bel- 
lows sent  cold  air  into  the  close  famace. 
The  appropriation  of  oxygen  to  support 


combustion  was  immediate ;  and  the  heattog 
of  all  the  aeriform  body  which  passed  off 
under  water  was  eguaify  so.  The  producti 
of  combustion,  almost  altogether  aeriform, 
but  also  occasionally  miz^  with  smoke, 
dust,  and  ashes,  rushed  out  under  and 
against  the  water  at  a  Tery  high  Telodty  (at 
a  temperature  of  800**  or  900°),  and  im- 
pelled the  boat  in  her  course ;  the  fire  and 
one  man  blowing  did  the  work  of  two  men 
rowing." 
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There  has  been  a  too  general  idea  that 
the  motions  of  ships,  in  an  agitated  sea, 
were  merely  oscillations  round  a  centre 
fixed  Tertically,  whereas  their  centres 
under  such  circamstanees  are  in  con- 
tinual motion. 

The  phenomena  called  waves  arise 
from  a  vertical  motion  in  the  particles 
which  constitute  them ;  they  themselves 
mUjf,  not  the  water,  constituting  them, 
having  a  horisonul  motion.  This  agita- 
tion, or  motion,  commences  at,  and  is 
greatest  at,  the  surface;  and  is  least 
with  the  greatest  depth  below  it— the 


A'B-57-6 


Fig.  2. 

(Fan^Mnf.) 


consequence  of  which  is,  that  in  pro- 
portion as  a  vessel's  displacement  is  great 
at  or  near  the  surface,  and  that  far  from 
the  surface  small,  she  will  be  subject  to 
greater  motion ;  in  other  words,  in  pro- 

Eortion  as  her  area  of  load-water  line  is 
irge  in  comparison  to  her  total  diplace- 
ment,  when  compared  with  that  of  other 
vessels,  in  that  proportion  will  she  be 
subject  to  more  rapid  and  more  extensive 
motions ;  in  fsct,  she  will  he  more  sen- 
sitive to  every  agitation  of  the  sea. 

That  this  is  so  will  appear  evident 
from  the  following  figures  and  reasoning: 

Fig.l. 
(CSsnojntf.) 
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(Vanpuard,) 


Fig.  4. 
(Canqinu.) 
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Fig.  5. 


Fig.  6. 
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Let  it  be  suftpoBed  that  figs.  1  and  2 
represent  the  middle  transverse  sections 
of  two  ships  with  the  sea  on  their  side ; 
that  is  the  ridge  of  the  wave  parallel  to 
the  line  of  their  course,  and  that  each  of 
these  figures  represents  all  the  other 
sections  of  those  ships  respectively ;  the 
sections  in  each  ship  being  similar  in 
character,  the  difierence  of  the  sections 
in  one  from  those  in  the  other  will  be 
one  of  degree  and  not  of  principle,  so 
a  single  section  in  each  may  fairly  be 
taken  to  represent  all. 

Let  it  be  supposed  that  the  ridge  of 
the  wave,  whicn  we  assume  to  be  one 
of  the  highest,  viz.,  15  feet  above,  and 
15  feet  below  the  mean  level  of  the  sea 
when  smooth,  has  arrived  at  the  centre 
line  4>f  each.  A  B  and  A'B'  their  re- 
spective water-lines,  or  greatest  im- 
mersed breadth,  would  in  smooth  water 
be  at  the  mean  level  of  the  sea,  but  as 
the  sea  rises  they  must  rise  with  it,  for 
the  displacement  must  always  be  equal 
(subject  to  a  little  change  due  to  their 
greater  or  less  velocity,  which,  however. 
Goes  not  affect  the  argument,  as  each  are 
alike  subjects  of  this  change),  they  will 
have  been  raised  in  this  particular  case 
through  the  distance  up  and  ufp're' 
spectively,  that  is,  until  a?  and  a;  are  equal 
to  a^  and  a^,  and  ^  and  ^  equal  to  y'  and 
j^,  and  having  been  thus  raised  a  b  and 
a'b'  will  have  become  the  greatest  im- 
mersed breadths.  In  the  latter  case  of 
fig.  ),  a  6  is  equal  to  A  B  in  the  former, 
therefore  her  stability  remains  a  constant, 
while  afb,  in  the  latter  case  of  fig.  2,  is 
much  less  than  A3'  in  the  former  case, 
therefore  her  stability  will  be  much  less. 
Stability  varies  as '  the  cube  of  the 
breadth,  therefore  the  stability  of  fig.  1 
will  remain  the  same  under  either  set  of 
circumstances,  but  that  of  fig.  2  will  be 
reduced  in  th«  ntlQ  of  9  to  19,  or  97263 
to  190150. 

The  figures  1  and  4,  and  2  and  3,  re- 
present two  vessels  in  the  navy  in  their 
relative  dimensions,  and  very  nearly  also 
in  their  form,  vis.,  the  Vanguard  and 
danopus.  The  centre  of  gravity  of  the 
former  is  very  much  higher  than  that  of 
the  latter,  and  necessarily  so,  arising 
from  the  following  circumstances,  the 
result  of  their  respective  forms : — 

1.  Because  her  decks  are  wider,  and 
because  the  beams  to  give  equal  strength 
with  those  in  the  Cofupus,  they  being 
shorter,  must  be  longer,'  therefore  eaon 
of  these  must  be  heavier. 


2.  The  greater  portion  of  the  weight 
of  each  vessel  is  contained  in  their  re- 
spective sides,  situated  as  indicated  by 
the  dark  lines  in  the  figures,  and  is  evi- 
dently much  higher  in  the  Vanguard. 

3.  Because  the  Vanguard* a  form 
below  the  load- water  line  will  not  admit 
of  her  weights  being  stowed  so  low,  and 
because  she  has  onlv  70  tons  of  ballast, 
while  the  Canopue  nas  189  tons. 

Let  it  be  assumed,  then,  that  their 
respective  centres  of  gravity  are  at  o' 
and  o.  Then,  as  the  crest  of  the  wave 
passes  across  each  in  the  direction  of  the 
arrow,  the  sides,  A'  and  A,  will  be  sus- 
tained, and  the  sides,  B'and  B,  will  fall, 
by  which  rotating  motion  will  be  gene- 
rated in  each,  but  it  will  be  more  exten- 
sive and  quicker  in  the  Vanguard  owing 
to  the  greater  weight  of  her  centre  of 
gravity,  the  greater  moments  of  motion 
of  her  sides  being  with  equal  weights  as 
28'9>  to  26'  a  c,  and  because  of  her 
reduced  stability* 

Let  the  figs.  3  and  4  represent  these 
two  vessels  with  the  wave  past  the  centre 
lines  of  each  by  an  equal  quantity;  (these 
vessels  are  represented  as  upright,  but 
it  is  obvious  they  cannot  have  remained 
so  till  the  wave  had  arrived  at  the  posi- 
tion it  is  represented  to  be  in,  yet  it  may 
be  admitted  ^  being  so,  for  argument 
sake,  as  the  supposition  is  more  against 
than  for  my  argument,  as  it  supposes  a 
loss  of  stability  in  fig,  4,  which  never 
occurs,  as  is  evident  from  fig.  1)  then 
we  have  as  tne  greatest  immersed 
breaddi  of  fig.  3,  c'df^afV  or  29  feet 
9  in.,  and  the  stability  of  Vanguard  is  as 
the  cube  of  57*6  in  fig.  2,  to  the  cube 
of  39*9  in  fig.  3,  or  190150  to  63045, 
while  that  of  fig.  4  is  ed-^ab^  or  45,  and 
the  stability  of  Canopue  in  fig.  1,  is  as 
the  cube  of  52  to  the  cube  of  45,  or 
140602  to  91125,  and  while  the  centre  of 

Savitv  of  the  Vanguard  is  much  higher 
an  that  of  the  Vanopus,  and  her  sta- 
bility less  on  that  account,  her  stability 
as  shown  by  fig.  3  is  less  than  that  shown 
in  fig.  4,  in  the  proportion  of  63045  to 
91125. 

Nor  is  this  form  the  least  more  appli- 
cable, as  it  has  been  thought  to  be,  to 
small  vessels,  for  similar  evus  with  thoee 
mentioned  as  resulting  from  the  Fisn- 
guard, — ^which  vessel  it  is  said  rolled 
through  an  are  of  45^,  while,  under 
similar  circumstances,  the  Canopus  roll- 
ed only  25""  or  30^— will%scur  in  them. 
In  figs*  5  and  6  we  have  sections  of  a 


OK  THX  OAVtSS  or  VHS  Bit lOti  IIT  OVU  HAYAI  AMHITSOTtJftS.       179 


frifftte  and  a  brig,  of  each  kind ;  frDm 
imoli  it  afipeara,  that  while  the  itabi- 
Hty  of  the  Canopiuhmilj  remains  equal, 
whether  the  water  be  rough  or  amoothy 
that  in  the  Vumguard  famil j  is  lets  by 
one  half  in  a  tea  of  the  height  repre- 
iented  in  the  figures  i  the  rise  above  the 
nean  level  of  Uie  sea  in  each  family  is 
about  equal,  but  the  smaller  the  sise  of 
tbe  Teasel,  or,  more  correctly,  the  less  the 
beam,  the  higher  they  will  rise;  the 
respeetiTe   rise   being   as   vfp\    u"p'\ 

From  fig.  6  it  appears  that  for  ease 
and  stability  in  a  given  height  and 
length  of  sea,  the  sides  should  be  per^ 
pedicular  to  a  given  depth  below  the 
load-water  line,  and  to  an  extent  great 
in  proportion  to  the  breadth ;  and  the 
weights  below  the  load-water  line  should 
ba  great  in  proportion  to  the  height  and 
quantiiy  of  weight  above  it.  The  por- 
tion of  the  bottom  below  the  point  of 
intersection  of  the  side  by  tbe  wave  mav 
be  given  any  form  to,  that  is  required, 
aeeording  to  circumstances,  as  niffi 

It  mav  be  said  that  this  applies  only  to 
one  conoition  of  these  ships,  via.,  to  the 
sea  on  the  side ;  we  proceed  then  to  ex- 
amine the  effect  of  the  sea  a  head,  which 
will  be  sufficient,  a?  all  cases  will  fall  be- 
tween these,  or  the  amount  of  effect  in 
any  other  eases  will  be  somewhat  between 
the  amount  in  these  two  cases. 

Let  fig.  7  represent  a  section  of  the 
length  of  a  two- decked  ship,  such  as  the 
Fanguardf  showing  the  waves,  t  and  t, 
and  the  hollows  between  them,  at  ^  and 
a',  passing  along  the  side — that  is,  the 
water  comprising  the  waves  will  be  alter- 
nately above  and  below  the  load- water 
line,  and  the  support  it  will  afibrd  will 
depend  upon  the  form ;  thus,  in  fig.  9, 
the  wave  rising  above  or  falling  below, 
makes  little  difference  in  the  amount  of 
the  support,  because  the  side  is  perpen- 
dieular  from  t  to  «,  the  range  of  the 
height  to  the  bottom  of  the  hollow :  not 
•o,  however,  in  fig.  8,  in  which  very 
mneh  more  support  is  lost  by  its  fall  be- 
low than  is  gained  by  its  rise  above  the 
water-line.  In  fig.  .8,  f  and  /  corre- 
spond with  I  and  «  of  fig.  7,  and  r'  /  indi- 
cates the  loss  of  stability  at  that  point : 
the  curve  of  the  sides,  intercepted  by  the 
perpendicular  from  W  to  tf,  taken  in 
connectiaQ  with  I B  A  (fig.  7),  shows  the 
gain  of  stability  by  the  rise  of  water  above 
Sie  load-water  Hm,  while  BV  ^  (fig.  8) 


taken  in  eonneetion  with  AsB,  shows 
the  loss  by  the  hollow  of  the  wave  below 
the  water-line. 

Stability  varies  as  the  cube  of  the 
breadth ;  therefore  n'  n'  could  not  be 
taken  as  the  mean  between  A'B'  and  r^f'i 
but  as  the  area  of  an  «'  it  is  only  one-third 
that  of  Am  nB,  and  as  there  is  a  slight 
increase  of  stability  shown  by  the  ourvf 
above  the  water-line,  n'W  may  be  taken 
as  showing  the  stability  of  fig.  8  under 
the  circumstances  described. 

The  stabilitv  of  the  Canopus  would 
be  nearly  equal  under  all  eircumstaiHses, 
while  that  of  the  Vanguard  would  vary 
in  this  case  from  that  of  smooth  water. 
It  is  quite  true  that  the  sea  is  seldom  so 
high  as  that  represented  in  the  figures^ 
but  it  is  necessary  to  determine  the 
greatest  height  of  sea  and  least  length  of 
wave,  in  order  to  determine  the  best 
form.  Thus,  except  under  the  circum- 
stance of  completely  smooth  water,  the 
Vanguard  form  cannot  be  a  suitable  one ; 
now,  smooth  water  is  the  exception  and 
rough  the  rule,  so  the  difiSerence  to  be 
attended  to  is  one  of  degree. 

Though  the  form  oif  the  Vanguard 
fkmWy  of  ships  is  so  evidently  defective, 
sailing-vessels  of  that  form  have  been . 
built  for  the  fioyal  Navy  at  a  first  cost 
of  5,000,000/.,  to  which  must  be  added  < 
the  cost  of  an  unusual  amount  of  repairs 
and  idterations  rendered  necessary  bv 
original  fiiultiness  of  construction,  which 
has  been  certainly  not  overstated  at 
2,000,000/.,— very  much  of  which,  as 
has  been  justlv  stated,  would  have  been 

Srevented  by  tne  old  Navy  Board,  who, 
^  not  remarkable  for  eminent  success, 
contrived  at  least  to  steer  clear  of  such 
eminent  failures  as  those  we  have  re- 
cently witnessed.  Be  the  inefficiency  of 
that  Board  as  it  may,  there  can  be  no 
doubt  that  much  of  it  was  owing  to 
the  inefficiency  of  its  members;  yet 
where  was  the  necessity  for  their  being 
so,  and  how  are  their  duties  better  pro- 
vided for  ?  What  elements  in  the  con« 
struction  of  the  Board  of  Admiralty 
constitute  it  a  better  Board  for  determin- 
ing questions  of  naval  architecture? 
Absolutely  none;  while  the  members'have 
other  duties  which  preclude  the  possibility 
of  their  giving  sufficient  attention  to  the 
subject.  ThefauU  has  been  in  supposing 
that  every  captain  or  admirai  was  capor 
hie  of  saving  all  questions  on  naval 
construction^  which  is  about  as  reason- 
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able  as  to  suppose  that  every  digniUry 
of  the  Church  of  England  is  capable 
of  designing  a  cathedral  equal  to  that 
of  Sl  Paul's,  or  St.  Peter's.  But 
why  charge  all  the  failures  on  the 
Admiralty,  or  Somerset-house,  or  even 
the  Surveyor  of  the  Navy  ?  Few  men 
but  would  have  been  persuaded,  they  not 
knowing  better,  that  Sir  William  Sy- 
taond's  ships  were  perfection,  by  the 
reports  made  to  the  Admiralty,  and  pub- 


lished in  a  work  called  <'  Faeu  vernu 
Fiction ; "  therefore  much  of  the  blame 
attaches  to  those  who  made  these  reports 
and  recommendations.  Nor  is  there  any 
prospect  of  improvement  till  there  is  a 
suitable  person  to  examine  such  reports, 
collect  and  collate  the  **  fitcts,"  and 
throw  the  ••fictions,"  which  form  by 
far  the  larger  portion,  to  the  wind. 

E . 


FISHBR's  FATKMT  IMPROYBiniMTa  IN  COKB  0V»K8.— (CONCLUDBD  FEOM-  P.  149.) 


In  drawing  the  ovens  by  the  means 
described  under  the  fourth  head  of  his 
specification  (see  ante,  p.  148),  Mr. 
Fisher  makes  use  of  one  or  other  of  the 


posts,  T  and  V,  shown  in  fig.  4,  as  being 
fixed  in  the  ground  opposite  to  tiie 
mouth  of  the  front  of  the  oven. 


Fig.  4. 


When  I  draw  from  underneath  the  coke, 
I  use  the  post,  T,  which  is  in  a  line  with 
the  floor  of  the  oven,  and  has  a  pulley  on 
the  top,  which  serves  to  direct  the  rope  or 
diain  to  any  suitable  motive  power;  and 
when  I  draw  the  coke  by  any  apparatus 
thrown  over  the  top  of  the  coke,  I  nse  the 
pott,  y,  which  it  raised  above  the  ground  to 
about  the  level  of  the  top  of  the  coke. 

The  /i/lh  branch  of  Mr.  Fisher's  in- 
vention consists  in 

the  employment  of  a  new  arrangement,  eon- 
stmotton,  and  formation  of  materials  in 
the  oonitmction  of  coke- discharging  appa- 
ratnses,  whereby  the  same  will  be  rendered, 
under  all  possible  drcnmstanoes,  more  dura- 
ble thin  those  in  common  use,  and  may  be 
protected  to  a  great  extent  from  the  effects 
of  the  extreme  heat  to  which  they  are  ex- 
posed when  in  the  oven.  Instead  of  making 
the  draw-plates  and  rods  of  solid  metal,  he 


makes  them  of  hollow  metal,  or  other  suit- 
able material,  and  rams  each  piece  full  of 
fine  sand,  well  dried,  or  pounded  brick,  or 
any  other  substance  in  a  pounded  or  granu- 
lar state,  whieh  is  a  slow  conductor  of  heat. 
He  then  closes  up  the  piece  hermetically,  or 
with  the  exception  of  a  small  vent-hole, 
which  is  left  to  allow  of  the  escape  of  any 
stesm  or  rarefied  air  which  may  be  gene- 
rated in  the  interior.  Mr.  Fisher  states 
that  hollow  plates  and  rods  thus  charged,  will 
lut  uninjured  for  a  much  longer  time  than 
when  made  solid,  as  usual. 

Mri  Fisher  describes,  iixthfy,  an  im- 
proved machine,  to  be  used  in  eonneo- 
tion  with  coke  ovens,  for  lifting  and 
removing  the  tiles  employed  in  closing 
and  opening  the  different  apertures  into 
the  ovens,  wherebv  ''a  great  part  of 
the  breakage  of  tllea  which  now  takes 
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place  k  ftToidedy  tnd  tbe  consequent  Iom 
of  mateiiak,  time,  and  labour.*' 

The  last  head  of  Mr.  Fisher's  spccifl- 
catioQ  embraces  an  improved  method  of 
eooling  the  coke  after  it  has  been  manu- 
factured. 

At  present  the  cooUog  ia  ordinarilj  ac- 
eomplithed  either  by  throwing  water,  in 
large  qnantitiei,  into  the  OTen,  or  by  throw* 
ing  like  qnantitiei  of  water  on  tbe  coke  wlien 
dnwn  ont  on  to  the  floor  in  front  of  the 
oven,  or  by  traniferring  the  coke  to  a  cold 
oren,  wliere  it  ia  left  to  cool,  by  effluxion  of 
time,  or  by  leaving  the  coke  to  cool  in  the 
oven  where  it  wae  mannfactnred,  and  ihnt- 
ting  np  that  oven  as  far  ai  practicable  from 
the  eztemal  atmosphere.  Bnt  by  the  fint 
of  theee  processes,  the  oven  ia  damaged  in 
ita  itmetore  by  the  sadden  flashing  of  the 
water  iato  steam ;  by  the  leoond,  the  coke 
ia  injured  in  appearance  and  quality;  and 
by  the  third  and  fourth,  the  atmosphere  is 
never  sufficiently  excluded  to  prevent  com- 
bust&en  going  on  in  the  coke  to  a  greater  or 
leu  extent  after  all  combuetion  should  have 
entirely  ceased.  I  obviate  theae  defects  in 
the  existing  proceiies  by  employing,  in 
manner  following,  the  agency  of  either  iteam 
or  carbonic  add  gas,  to  put  an  end  to  the 
eombustion.  If  steam  ii  to  be  used,  I  con- 
nect tbe  coke  oven  by  a  pipe  with  a  steam 
boiler,  heated  by  the  waste  gases  from  one 
or  more  of  the  ovens,  or  in  any  other  con- 
venient way ;  or  if  carbonic  acid  gas,  I 
connect  the  oven  by  a  pipe  with  some  a^ja- 
•ent  lime-kiln,  or,  failing  that,  with  some 
Inmaoe,  to  the  coal,  in  wliich  I  sometimes 
add  a  little  coke,  or  charcoal,  or  lime.  Each 
pipe  ia  provided  with  a  cock,  to  shut  and 
open  the  communication  as  required.  A 
iuL  nay  also  be  attached  to  the  connecting 
pipe,  in  order  to  prodnoe  the  necessary 
dfa^llit.  As  soon  as  the  coking  process 
has  been  finished,  I  close  up  all  the  open- 
ings into  the  oven  as  completely  as  I  can, 
and  then  let  on  the  steam  or  carbonic  acid 
gas,  as  the  case  may  be,  either  of  which 
apeedily  expels  the  atmospheric  air  from  the 
oven,  and  puta  an  end  to  the  combustion. 


THB   BRITANNIA  BRIDGE— PROORBSS  OF 
THE  WORKS. 

[Although  the  Britannia  Bridge  for  rail- 
way traffic  across  the  Menai  Strait  does  not 
yet  hang  in  mid  air,  there  has  been  no  real 
delay  in  the  process  of  raising  it.  On  the 
oontrary,  while  the  process  adopted  is  some- 
what slower  than  that  originally  contem- 
plated, it  is  one  that  takes  an  efficient 
guarantee  agahist  calamity.    The  published 


accounts  are  for  the  most  part  very  confused 
and  inaccurate ;  but  our  readers  will  be  able 
to  understand  what  is  going  forward  from 
the  account  vritfa  which  we  have  been 
favoured  by  a  scientific  correspondent.] 

The  tube,  by  tbe  operation  of  floatiing, 
was  left  resting  at  tlie  foot  of  the  towers, 
each  end  being  there  supported  on  a  shelf 
of  stone,  so  that  at  the  highest  sUte  of 
the  tide  there  was  a  space  of  about  three 
feet  between  its  bottom  and  the  water. 
Here,  until  last  Friday,  it  remained  while 
the  preparations  were  making  in  the  upper 
part  of  the  towers  for  raising  through  the 
100  feet  necessary  to  attain  the  •<  103  feet 
above  high-water  spring- tides"  demanded  by 
the  Admiralty*  both  in  this  case  and  in  that 
of  the  Menai  Bridge. 

These  preparations  consist  of  \n  hydrau« 
lie  press  of  immense  power  in  each  tower, 
with  the  steam  engine  and  pumps  necessary 
for  the  workmgof  each ;  and  of  the  lifting- 
chains  which  hang  down  from  the  presses 
and  take  hold  of  the  recumbent  tube  below. 
These  chains  had  to  be  put  together  on  the 
top  of  the  tube,  and  then  got  up  ft'om 
thence  into  their  dependent  position.  They 
do  not  conaist  of  short  links  one  within  the 
other,  like  a  common  chain,  bnt  are  like 
those  of  a  suspension  bridge,  the  links  being 
six  feet  long. 

The  hydraulic  press  is  placed  in  the 
highest  part  of  the  tower»  so  as  to  be  clear 
above  the  tube  when  lilted  into  its  ultimate 
position.  It  consists  of  a  close  cylinder  of 
great  strength,  with  a  ram  or  solid  piston 
working  through  a  water-tight  collar  in 
the  top ;  the  ram  bearing  across  its  top  a 
cross- bead  or  beam  of  cast  and  wrought  iron 
in  combination,  to  each  end  of  which  is 
fastened  the  upper  end  of  each  line  of  lift- 
ing-chains, of  which  there  are  two  at  each 
end  of  the  tube.  The  immense  scale  of  the 
whole  thing  may  be  judged  from  the  fact 
that  this  cross-head  alone  weighs  more  than 
15  tons,  and  the  two  lifting-chains  at  each 
end  about  50  tons ;  of  themselves  they  look 
quite  a  sufficient  load  for  tbe  press  without 
the  1,800  tons  below.  As  this  ram  rises 
from  the  pressure  of  the  water  thrown  into 
the  cylinder  by  the  pumps,  the  cross-head 
rises  too,  carrying  np  with  it  the  chains  and 
therefore  the  tube,  till  a  *'  stroke"  of  six  feet 
is  completed. 

Here  the  operation  stops ;  and  means  are 
taken  to  secure  the  chains  at  the  foot  of  the 
press,  while  the  ram  is  being  lowered  to  the 
bottom  of  the  cylinder  again.  This  is  done 
(and  in  less  time  than  its  description  has 
taken)  by  clipping  the  links  of  the  chain 
with  ''dams/'  which  are  blocks  of  iron 
able  to  be  brought  near  together  by  a  screw 
like  the  sides  of  a  vice ;  they  are  supported 
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«ii  the  beami  on  whieh  Hm  prett  retti,  and 
•re  made  to  fit  under  "elioalden"  or 
notehee  at  each  Joint  of  the  ehain.  This 
being  done,  the  ram  it  lowered  down,  the 
top  length  of  chain  aboYO  the  clams  taken 
off,  connexion  again  made  to  the  cross-head, 
and  all  is  ready  for  another  lift.  It  was  the 
original  intention  of  Mr.  Srephenson,  having 
once  begun  to  lift,  to  do  so  at  both  ends  simul- 
taneously, and  so  to  oontinne,  making  conse- 
cutiTC  lifts  as  fast  as  possible,  by  which  the 
whole  would  hsTO  been  accomplished  in 
about  eighteen  hours :  but  the  terrible  con- 
sequences of  any  failure  in  the  chains,  dur- 
ing the  time  when  the  dead  weight  woald 
have  been  hanging  on  them,  has  made  him 
adopt  a  slower  method,  in  which  one  lift  of 
six  feet  is  made  in  the  twenty-four  hoors, 
first  at  one  end  and  then  at  the  other ;  the 
tube  being  followed  up  underneath  by  wood 
paekings,  which  during  the  remainder  of  the 
day  are  taken  out  and  replaced  by  solid 
masonry.  The  lift  takes  on  an  aTcrage  38 
minutes.  The  operation  was  begun  on  Fri- 
day cTening,  and  the  whole  height  reached 
to-d«y  (16th  Aagust)  is  27  feet ;  everything 
having  hitherto  proceeded  without  the  least 
impediment  or  failnre. 

The  second  tube,  which  will  be  the  con- 
tinuation of  this  one,  will  be  floated  imme- 
diately after  the  raising  is  completed-*pro- 
bably  about  the  middle  of  September ;  and 
it  will  be  lifted  without  any  delay .-^fijpec- 
to/or  (August  18). 

Since  the  above  was  written  the  following 
account  of  an  unfortunate  interruption  to 
the  progress  of  the  works  has  appeared  in 
tiiie  Liverpool  Joumai:'^ 

Bangor,  Friday  Evening, 

Aug.  17, 1S49. 

*<A11  the  fond  and  desired  hopes  of  a 
iuccessfnl  realisation  of  raising  the  monster 
tube  of  this  stupendous  bridge  to  its  final 
resting-place  are,  for  the  next  two  months, 
at  least,  suspended. 

"  A  few  minutes  before  noon  of  this  day, 
the  lower  part  of  the  cylinder  of  the  huge 
hydraulic  press  on  the  Anglesea  side  burst 
with  a  tremendous  explosion,  and  in  its  de- 
seent  on  to  the  tube,  a  height  of  about  84  feet, 
fell  with  a  terrific  crash.  The  press  was  at 
work  at  the  time,  and  had  raised  the  tube 
about  three  feet  during  the  lift  this  day; 
and  had  It  not  been  for  the  very  urgent  and 
precautionary  means  adopted  by  packing 
and  bricking  under  with  cement  as  the  tube 
was  being  raised,  the  most  dreadful  conse- 
quences were  inevitable. 

'*  One  of  the  workmen  was  precipitated 
firom  a  rope-ladder  running  from  the  top  of 
the  tnbe  to  the  recess  in  which  the  hydrau- 
Ue  maehinn  waa  fixed;  he  waa  itrnok  hf 


the  huge  nuM  of  iron  in  its  daioMt,  weigh* 
ing  nearly  three  tons,  and  now  lies  in  a 
dreadfully  crushed  state. 

"  Mr.  Frank  Forster,  the  resident  engl« 
neer,  with  his  staff,  were  quickly  on  Uie 
spot,  and  I  am  happy  to  add  that  no  other 
accident  has  happened. 

"  This  most  disastrous  affair  Is  to  be  attri- 
buted entirely  to  a  defective  easting  of  the 
eylinder,  and  the  raising  of  the  tnbe  will, 
consequently,  be  delayed  some  time  until 
the  completion  and  fixing  of  the  new  one  in 
its  place.  The  tube  is  now  raiaed  about 
21  feet  from  the  base." 


LAW  OF  PATBNTS.—RBPOBT  09  TRV  COM- 
MITTBB  02f*THB  BIGNBT  AND  PRIYT  SEAL 
0PFICB8. 

Extraeti  from  Minute»  qf  Evidence. 

(Continued  from  page  160.) 

Tkovuu  Webster,  Beq,,  Stfemkted: 

On  other  grounds  the  caveat  is  of  no 
use ;  because  a  caveat  is  entrusted  really  to 
the  Attorney-General's  clerk.  Now,  tlio 
Attorney  General's  clerk  Is  a  most  excellent 
officer  for  those  matters  within  his  know- 
ledge ;  bat  inasmuch  as  the  generality  of  the 
title,  or  the  generality  of  the  notice  under  B 
caveat,  rests  with  the  person  giving  it,  it 
often  happens  that  the  Attorney-Generara 
clerk  cannot  know  what  may  be  included 
within  the  title,  or  what  may  be  included 
within  the  caveat.  Therefore  persons  adopt 
as  general  titles  as  it  is  possible',  and  as 
general  caveats  are  given  as  possible.  I 
tiiink  the  whole  system  of  caveats  as  at 
present  administered  highly  objectionable^ 
and  that  it  fails  to  attain  the  object  in  view. 

Is  there  any  notioe  of  appUcations  for 
patents  published  ? — There  is  no  notioe  of 
applications  for  patents  published. 

Would  there  be  any  objection  to  its  beings 
made  necesMry  that  a  notice  of  appllcatioa 
Ibr  patents  should  be  published  ? — I  do  not 
think  there  would.  I  may  say  that  there 
was  a  discussion  last  week  at  a  large  meet* 
ing  at  Manchester,  to  which  I  was  invited,  on 
this  very  subject.  It  Is  a  very  difficult  ques- 
tion, and  it  has  not  yet  been  announced  to 
patentees  generally,  so  as  to  asoertain 
whether  there  would  be  any  objection.  I 
do  not  see  at  present  any  objection  to  adver- 
tisements, that  certain  patents  were  being 
applied  for,  for  a  partionlar  subject,  or  per- 
haps that  even  certain  persons  were  appljr* 
ing  for  a  patent  for  particular  subjects,  if 
they  had  protection  of  a  previous  dste. 
But,  as  the  matter  rests  now,  the  grievance 
is  this,  and  it  is  a  very  great  grievance  on  « 
hondfide  invention.  A  person  who  enten 
a  caveat,  not  for  honest  pnipoiasy  hot  to 
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fBt  iaIbnMtkm  M  to  what  it  golnf  oa»  geU 
tUa  iaaiffKt*--tfaat  A  B  is  applying  for  a  par- 
tienlar  patent  s  he  baa  nothing  to  do  then 
hvt  to  aet  to  work  to  bribe  AB'a  workmen 
to  diaoofer  what  ia  going  on.  I  have  good 
grouida  for  beHering  that  thia  ia  a  ease  of 
not  Qnoommon  ocenrrenee.  If  yon  look  at 
the  evidenee  given  before  the  Committee  of 
tbe  Honae  of  Commona,  in  1828  or  1829, 
It  waa  ateted  broadly  thnt  that  was  done ; 
that  indiTidnala  had  floating  caToata  to 
eatch  information  aa  to  whet  was  going 
•n. 

Supposing  a  patent  should  date  from  the 
flfvt  eppUeation,  do  yon  see  any  objection  to 
that  ?— I  think  that  should  be  the  ease,  and 
thai  it  is  one  of  the  most  substantial  and 
ob^oaa  reforma.  The  meetlng^at  Manches- 
ter waa  almost  agreed,  that  with  respect  to 
a  patent  there  ahonld  be  protection  from  the 
date  of  presenting  the  petition  and  the  deela* 
ration.  But  then  that  must  be  accompanied 
with  another  atep,  which  ia,  that  when  a 
party  presents  his  petition  and  makea  his 
declaration,  he  ahonld  be  obliged  to  leave  a 
iepoelt,  atating  the  heads  of  the  inTeotion. 

Would  you  not  have  the  specification 
much  more  preelse  on  the  first  application  ? 
—I  think  not  I  think  that  would  be  almoat 
impraeticable  in  aome,  and  Tery  ineonvenient 
fa  meet  eaaea. 

Aa  the  Cknnmittee  nnderatand,  nothing 
Mora  ia  required  upon  the  flrat  petition  than 
a  atatement  of  the  aubjeet  proposed  for  a 
potent  ?— It  la  merely  a  title,  which  it  ia  the 
objeot  of  the  party  to  make  aa  general  aa  it 
•■ibe« 

What  would  be  the  objection  to  a  more 
preeiae  apeoification,  provided  the  applicant 
vera  protected  ?— Becauae  it  would  be  very 
•mbamaaing  to  call  upon  a  person  to  make 
a  preeiae  apocifieation  at  the  time  when  he 
lodgee  Ua  petition.  Aa  the  law  now  stands, 
a  penon  haa  no  protection  till  the  date  of 
the  patent ;  and  If  any  part  of  hia  invention 
riMld  get  out  during  the  course  of  the  ex- 
perimente  he  might  be  deprived  entirely  of 
hia  fight.  He  is  not  in  a  position  in  msny 
eaaea  to  make  a  complete  spedflcatlon  tiU 
ho  haa  got  hia  protection,  by  having  the 
patent  aealed,  when  he  may  entrust  work- 
Ken  to  make  the  experiment.  If  he  were 
obliged  to  lodge  a  complete  apedfieatlon  by 
^  wiileb  he  would  be  bound,  he  might  be  un- 
^  aUe  to  do  that.  You  cannot  make  exoep- 
tlonal  eaaea.  In  many  instances,  In  some 
oases  of  a  mechanical  invention,  there  would 
be  no  difficulty ;  but  in  the  case  of  a  che- 
mleal  invention  a  person  cannot  lodge  such 
a  specification  as  shall  give  sufficient  Infor- 
mation to  the  public,  till  he  has  )iad  an  op- 
portunity of  aaoertaining,  tnm  experimente, 

*     tha  proteetion  of  the  patent,  many 


practieal  details  and  suitable  anoigemente 
for  the  particular  nature  of  the  invention. 

Would  it  not  be  practicable  to  obtain  a 
speoifioationthatdeacribed  the  general  prin- 
ciplea  upon  which  it  proceeded,  without  de« 
acribing  all  the  detaila  of  the  operation,  and 
which  would  come  in  the  specification  which 
was  afterwarda  lodged?— Yea,  I  think  it 
would. 

I  mean  aomething  not  quite  so  vague  and 
general  aa  at  preaent  ?— I  think  he  ahonld  be 
bound  to  depoait  the  heads  of  his  invention. 
The  Attorney-Generals  of  late  yeara  had 
introduced  the  practice  of  requiring  partaea 
who  are  opposed  to  mal&ea  deposit ;  snd  if 
a  proper  system  of  deposit  were  requfaned  In 
all  oases  at  tbe  first  stage,  I  think  that  would 
meet  the  object  in  view.  What  you  want  to 
do  is,  to  aiford  proteetion  to  the  party  in 
respect  of  what  he  hss  actoally  invented  at 
the  time,  and  from  that  date ;  and  you  want 
to  exclude  him  from  stealing  other  persons' 
inventions,  or  putting  into  his  patent  what 
he  had  not  invented  when  he  applied  for  it. 
Those  ara  the  two  objeeta  you  have  in  view, 
and  I  think  they  would  be  fnlly  anawered  by 
requiring  a  person  to  make  a  deposit  speoi- 
fying  the  heads  of  his  invention,  by  which 
he  would  be  bound  afterwards. 

The  Committee  have  been  given  to  under- 
stond  that  when  a  caveat  is  entered  against 
a  patent,  and  oppoaition  is  entered,  the 
Attorney-General  requires  a  deposit,  that  is 
to  say,  someT  description  of  the  principle 
upon  which  he  is  proceeding  ?— Yes ;  I 
believe  the  deposit,  according  to  the  preaent 
system,  to  be  wholly  inoperatiTe.  I  have 
known  eaaea  of  deposita  being  produced  hi 
Courts— 4n  one  case  before  a  Committee  of 
the  House  of  Commons— which,  to  my 
itnowledge,  from  the  ohangea  that  had  taken 
place,  must  have  gone  through  the  handa 
of  four  Attomey-Generala'  clerks.  It  waa 
brought  there  by  an  aasistent  to  Sir  William 
Pollett'a  derk,  and  it  had  been  opened  aeve- 
ral  times.  The  whole  practice  of  that  sys- 
tem of  deposito  was  introduced  on  a  sudden 
by  the  present  Lord  Csmpbell,  to  meet  a 
most  serious  grievance,  but  it  ia  wholly  in- 
operative, and  leada  to  other  grievancea  of  a 
aerioua  natare.  It  waa  a  audden  attempt  to 
cure  an  evil,  and  it  haa  introduced  many 
others. 

What  is  the  duration  of  a  caveat?— 
Twelve  montha ;  it  is  renewed  every  twelve- 
month. As  the  Committee  are  upon  that 
rint,  I  would  remark  upon  the  caveat :  aa 
have  suggested  what  appears  to  me  to  be 
one  remedy  for  a  aerioua  grievance  as  regarda 
the  application  for  patente,  I  would  suggest 
another  as  to  oaveate.  It  ia  a  great  hardship 
that  a  person  should  be  allowed  to  enter  a 
general  eavett,  and  not  depoait  In  re^MSf  ^ 
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what  he  enten  it  If,  on  the  one  hand,  the 
patentee  were  bound  by  the  deposit  made  in 
the  first  instance,  the  person  who  enters  the 
oaveat  ought  alto  to  be  bonnd  from  that 
time  by  the  matter  in  respect  of  which  he 
enters  the  oaTeaU  The  patentee  ought  not 
to  enter  a  general  title  which  may  embody 
everythieg.  No  Attorney-General  could  ob- 
ject to  the  title,  '*  For  improvements  in 
steam*engines,"  because  the  person  could 
not  give  a  better ;  and  no  Attorney-General 
could  object  to  a  caveat  ai^ainst  "  Improve- 
ments in  steam-engines  ?"  but  in  the  pre- 
sent state  of  **  Inventions"  it  is  monstrous 
for  a  man  to  be  allowed  to  have  a  title  for 
so  general  a  head,  or  to  bring  a  caveat  under 
so  general  a  head  as  "Improvements  in 
■team-engines." 

You  suted  just  now  that  is  was  desirable 
that  a  person  should  not  be  able  to  introduce 
in  his  specification  any  invention  which  had 
occurred  to  him  subsequently  to  his  appli- 
cation for  a  patent  ? — ^Yes. 

Do  yon  think  that  that  object  is  atUined 
by  the  present  system? — Certainly  not; 
there  is  no  deposit  in  any  case  in  which  the 
patent  is  not  opposed ;  and  it  is  a  matter 
of  constant  consultation  and  advice  which 
parties  come  and  ask  for,  as  to  what  they 
ean  do,  what  they  may  venture  to  put  into 
the  deposit,  or  as  to  what  they  may  put  into 
the  patent.  But  there  is  no  deposit  at  all 
except  in  case  of  opposition.  I  know  for  a 
fact  that  parties  are  in  the  habit  of  entering 
caveats  for  the  sake  of  compelling  parties 
who  are  going  to  take  out  patents  to  make 
a  deposit ;  but  that  is  not  ensured,  because 
the  deposit  is  a  document  very  much  disre- 
garded. A  patent  agent  told  me  the  other 
day  that  he  had  insisted  upon  making  a 
deposit  with  the  Attorney-General,  which 
amounted  to  little  more  than  a  piece  of 
blank  paper.  The  princij^e  of  the  law  aa 
to  what  may  be  included  in  a  specification 
was  fully  oonsidered  in  tbe  case,  before  Lord 
Tenterden,  of  Crossley  v.  Beverley,  about  a 
gas-meter.  It  was  said  that  a  person  must 
not  introduce  into  his  specification  anything 
that  he  had  not  at  the  time  of  the  patent 
being  granted ;  but  then  it  was  limited  to 
this,  he  must  not  introduce  a  totally  new 
head  of  invention,  he  might  perfect  his  me* 
cbanical  details,  and  it  was  for  that  reason 
that  the  time  was  given  to  specify ;  the 
Commissioners  could  not  have  a  more  in- 
structive case  than  that  to  explain  the  hardr 
ahip  of  requiring  a  complete  specification, 
or  the  necessity  of  having  some  beads  of  the 
invention  at  the  time,  and  from  the  first 
insunt.  The  case  of  Crossley  e.  Beverley 
will  at  once  explain  the  whole  difficulty. 
The  title  of  the  patent  of  Mr.  Clegg  was 
simply  "  An  improved  gas  apparatus,"  but 


the  inventinn  coasltted  of  several  thinga ;  an: 
apparatus  for  measuring  gas,  an  apparatna 
for  purifying  gas,  an  apparatus  for  generat- 
ing gas  in  a  more  economical  manner,  and 
an  improved  retort.  There  were  four  things, 
each  of  which,  as  well  as  the  whole,  was  an 
improved  gas  apparatus.    The  great  feature 
of  the  apparatus  for  measuring  gas  waa  the 
causing  a  disc  to  rotate  io  water  so  as  to 
measure  the  gas.    It  was  said  that  some  of 
the  details  had  been  introduced  subsequently 
to  the  time  of  obtaining  the  patent ;  that 
was  admitted;  but  the  principle  was  the 
same.  The  measuring  of  the  gas  was  effected 
by  causing  a  cylinder  or  disc  to  rotate  hj 
the  difference  of  the  specific  gravity  of  the 
chamber  filled  with  water,  and  the  spedfio 
gravity  of  the  chamber  filled  with  air,  and 
by  the  pressure  of  the  gas  upon  the  drum  so 
balanced.    It  was  said  that  you  might  have 
500  different  ways  of  introducbg  the  gas,  and 
500  differently-shaped  chambm,  and  50O 
different  means  of  taking  the  gas  out;  bat 
those  were  all  the  mechanical  details  inci- 
dent to  the  general  idea  of  measuring  gas, 
by  causing  the  drum  (part  of  which  waa 
filled  with  water,  and  part  with  gas)  to  re- 
volf  e  by  reason  of  the  pressure  of  the  gas 
between  the  under  side  of  the  chamber  and 
the  upper  su^fiace  of  the  water.   In  that  case 
it  would  have  been  a  very  great  hardship  to 
require  a  complete  specification  in  the  first 
instance.      Beyond  question  the  inventor 
could  not  at  the  time  when  he  applied  ibr 
his  patent  have  specified  the  mechanical  de- 
tails of  the  means  by  which  he  was  going  to 
let  the  gas  in,  and  take  the  gas  out ;  but  he 
could  say,  **  My  invention  is  measuring  gaa 
by  causing  the  drum  to  revolve  the  several 
chambers  in  water."     He  might  have  been 
very  well  required  to  make  such  a  deposit ; 
but  th^  it  would  have  been  a  great  hard- 
ship upon  him    to  require  him  to  insert 
what  he  was  allowed  to  do  afterwards — ^to 
insert  in  his  specification  the  details  of  im- 
provements for  carrying  out  that  principle. 
In    that    case    I    recollect    hearing    Lord 
Brougham  say  (he  was  counsel  for  the  de- 
fendant in  that  case)  that  it  was  a  monstrona 
decision ;  but  in  point  of  fact  his  Lordship 
had  forgotten  since  that  time  the  precise 
facts.   The  case  Is  now  weU-established  law ; 
it  is  now  perfectly  well  established,  that  any 
improvements  made  during  the  interval  for 
carrying  out  the  principle  of  the  invention*  9 
provid^  there  has  been  no  fraud  practised 
on  the  Crown  or  the  public,  may  be  inserted 
in  the  specification. 

Is  it  because  the  principle  is  original  ?— 
Yes. 

And  therefore  anything  the  applicant  ean 
connect  with  the  accompliahment  of  the  ob- 
ject under  that  principle  is  protected  by  the 
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l^atent?— Ym;  if  the  Committee  want  to 
know  what  a  man  ovght  to  insert  in  his 
depodt,  they  cannot  have  a  better  illaitration 
than  that  case.  A  man  eomei  to  the  Crown 
and  Bays,  "  I  hare  inTented  an  improved 
gas  apparatus."  « What  is  it  ?"  I  say 
there  out  to  be  deposited  in  the  first  in- 
stance a  statement  as  to  what  are  the  details 
of  it.  He  says,  "  I  have  inTented  an  im- 
proved gas  apparatus."  <«  What  u  it  ?*'  *'  It 
first  consists  in  a  partieolar  mode  of^ea- 
soriaggas;  secondly,  in  a  partieolar  mode 
of  generating  gas;  thirdly,  in  a  particular 
aMxIe  of  holding  gas  by  means  of  an  im- 
yroved  retort ;  and  fourthly,  in  a  particular 
mode  of  purifying  gas  by  means  of  lime 
purifierB."  He  ought  not  to  be  required  to 
do  more  than  that.  If  he  did  that  he  could 
not  insert  in  his  title  some  totally  different 
thing,  namely,  an  improved  mode  of  burning 
gas,  which  would  be  an  improved  burner. 

Where  the  title  is  very  genersl  and  the 
patent  is  unopposed,  is  ther^not  very  great 
latitude  now  afforded  to  a  patentee  to  intro- 
duce new  matter  into  the  specification  ?— 
Where  the  patent  is  unopposed,  or  where 
there  has  been  a  patent  with  a  similar  title 
it  the  Great  Seal,  which  has  been  sealed  not- 
withstanding  the  caveat  at  the  Attorney* 
General's,  a  man  may  introduoe  almost 
■nythfaag  whatever  under  a  general  title,  as 
*'  Improvements  in  steam-engines,"  or  "  Im- 
provements in  gas  apparatus,"  or  **  Improve- 
ments in  railways."  It  was  only  the  other 
day  that  a  gentleman  consulted  me  on  this 
snbject.  He  said,  '*  I  am  not  opposed,  and 
thenfore  I  can  insert  anything  I  like."  He 
wae  at  liberty  accordfaigly  during  the  six 
■Mmlha  to  see  what  he  oould  get  in,  either 
by  borrowing  or  buying,  so  as  to  add  to  his 
own  invention;  and  there  having  been  no 
oppomtion,  or  no  deposit,  he  was  perfectly 
fkee  to  insert  anything  he  could  obtain. 

The  spedfieation  is  entirely  drawn  under 
the  direetion  of  the  patentee ;  there  is  no 
ehe^  upon  him  whatever?— None  whatever ; 
and  theralbre  where  there  is  no  deposit  he  can 
iaaert  anything  whatever  in  his  patent.  I 
■•y  mention  in  illustration  of  this  another 
eane.  There  was  a  title  for  "  improvements 
In  deetrie  tslegraphs,"  which  is  now  a  very 
fieit  snbjeet  of  investigation,  and  there  had 
been  m  deposit,  I  think,  in  that  case  by  a 
^  person  who  had  got  hold  of  an  mvention 
'  which  it  was  very  questionable  whether  it 
was  within  his  title  or  not.  He  was  advised, 
kaowiiig  the  uncertainty  of  the  present  con- 
dition of  depositSi  to  run  all  risks,  and 
Insert  this  invention  in  his  specification, 
notwithstanding  his  deposit,  and  notwith- 
standing the  doubt  whether  it  was  within 
Us  title;  beeause  if  he  did  not  do  so 
he  knew  that  another  person  would  insert 


it  in  the  specification  of  a  patent  of  a 
later  date.  I  do  not  know  whst  were  the 
merits  between  the  two  parties,  but  tiiat  was 
the  fact.  The  invention  was  not  inserted 
under  the  doubtful  title,  beesnte  the  party 
came  to  an  arrangement  under  my  advioe 
with  the  person  who  had  a  patent  with  a  title 
that  would  certainly  hold  it,  and  who  was 
not  hampered  with  a  deposit. 

The  two  patents,  in  fact,  were  eonsolt- 
dated  ?— This  particular  invention  was  not 
put  into  the  patent  that  was  first  intended, 
although  he  bad  been  advised  to  do  it,  not- 
withstanding his  having  a  deposit,  and  not- 
withstanding his  having  doubts  of  the  i uffi- 
dency  of  his  title,  because  he  came  to  an 
arrangement  with  another  party ;  but  these 
are  matters  of  daily  occurrence.  It  would 
not  be  proper  to  mention  names ;  but  the 
patent  agents  cftn  tell  yon  of  many  such 


Would  you  abolish  general  caveats  with 
the  Attorney-  General  ? — Entirely. 

What  would  yon  substitute  to  give  notice 
to  the  world  and  to  persons  interested,  in 
case  of  an  application  for  a  new  patent  ?— I 
would  give  protection  from  the  time  of  pre- 
senting the  petition,  and  require  the  party  to 
make  a  deposit  of  the  heads  of  the  invention 
with  the  petition  at  the  Secretary  of  State's 
Offiee.  I  would  then  allow,  a  system  of 
caveats  after  that  stage;  general  caveats, 
with  a  detailed  account  of  the  heads  of  the 
Invention  in  respect  to  which  parties  meant 
to  oppose.  The  state  of  the  case  would 
then  be  this :  a  person  having  an  faivention, 
and  applying  for  a  patent  for  an  improved 
gas  apparatus,  having  put  into  his  deposit, 
as  in  the  ease  I  mentioned  before,  those 
fonr  heads  of  the  invention,  would  be  se- 
cured; and  the  person  having  entered  a 
oaveat  for  a  gas  apparatua  would  have  spe- 
cified in  the  deposit  with  the  caveat  what  was 
the  particular  improvement  in  a  gas  appara- 
tus it  applied  to ;  and  then  yon  would  have  on 
paper  that  by  which  each  party  would  be 
bound,  what  were  the  particular  improve- 
menta  for  which  the  one  was  applying  for  a 
patent,  and  againat  which  the  other  had 
entered  a  caveat.  That  would  be  dear  of 
either  faiterference  on  the  face  of  the  paper 
or  non-interference.  If  a  system  of  general 
eaveata  were  adopted,  I  would  work  it  in 
that  manner,  but  it  should  be  at  the  same 
time  and  office  as  that  at  which  the  orighial 
application  and  the  origmal  deposit  were 


That  implies  the  necessity  for  the  pnbli- 
cction  of  notice  ? — No,  the  party  would  do 
that  at  his  own  risk;  only  those  parties 
would  have  notice  who  were  prudent  enough 
to  enter  eaveata.  If  I  adhered  to  the  system 
of  oaveatay  whioh  would  throw  it  upon  an 
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iadiTidnal  to  b«  omtioait  tad  to  look  rat 
iMt  he  ihoold  not  h«T«  notioe,  if  he  did  not 
enter  a  caveat  I  would  require  him  to  spe- 
cify in  respect  of  what  he  entered  his  caveat. 
Geoeral  caveats,  I  think,  should  not  be 
allowed  against  all  the  world  and  against 
general  inventions,  for  the  same  reasons 
that  I  wQuld  not  allow  a  pesson  to  have  a 
patent  for  a  general  title  without  sped^fing 
upon  what  improvements  he  applied  for  a 
patent. 

That  would  be  a  system  of  general  caveats 
aooompsnied  with  a  specific  description* 
The  caveat  would  be  against  all  the  world* 
but  it  would  be  accompanied  with  a  more 
precise  description  than  is  at  present  lodged 
by  a  person  entering  a  caveat  ?— Yes  {  it 
would  be  a  system  of  general  caveats  against 
all  the  world,  in  respect  of  particular  in- 
ventions, entered  at  the  risk  of  the  party, 
but  limited  by  the  specification  of  the  mat- 
ters in  respect  of  which  he  entered  the 
caveat ;  and  it  ought  to  be  on  this  ground : 
I  am  about  to  apply  for  a  patent,  but  have 
not  suflioiently  matured  it  for  or  in  respect 
of  some  particular  thing.  That  is  the  way 
in  which  the  system  of  caveats,  I  think, 
ought  to  be  limited,  to  avoid  the  conse- 
quences which  now  unquestionably  exist ;  but 
I  think  it  is  open  to  consideration  whether, 
in  lieu  of  a  system  of  caveats,  there  should 
not  be  a  system  of  advertisements,  either  in 
the  Gmzette  or  by  some  other  means ;  either 
that  a  patent  was  being  applied  for,  for  a 
particular  matter,  and  would  proceed  unless 
opposition  were  entered  to  it,  which  would 
be  much  more  efficient  (but  I  think  it  ques- 
tionable on  some  grounds,  and  therefore 
ought  to  be  fully  considered),  that  A.  B., 
was  applying  for  a  patent  for  such  an  inven- 
tion, giving  the  title.  The  only  object  of 
having  the  advertisement  that  A.  B.,  was 
applying  for  a  patent  for  a  particular  sub- 
ject would  be  protection  to  the  real  inventor, 
in  case  A.  B.  had  stolen  it  from  anybody. 
The  theory  of  caveats  is  this,  that  a  man 
who  has  an  invention  in  his  mind,  and  who 
may  be  in  such  a  position  that  a  workman 
may  obtain  information,  may,  to  prevent  his 
being  defrauded,  enter  a  caveat,  lliat  is 
the  only  ground  upon  which  it  ought  to  bo 
published  to  the  world,  that  A.  B.  was  ap- 
plying  for  a  patent. 

There  should  be  some  notioeto  tiie  publio 
that  applioation  for  a  pstent  hss  been  made  ? 
-*»Yes,  if  yon  absndon  the  system  of  caveats. 

You  say,  **l(jon  abandon  of  cavests." 
If  yon  abandon  the  system  of  caveats,  it 
■sy  happen  that  a  person  not  disposed  to 
enter  a  gcMral  caveat  might  be  disposed 
to  enter  a  special  caveat  ?— There  is  no 
oljoetion  in  the  world  to  entering  a  special 


this  theory  I  iopporing  I  had  ifiated  tm 
Improvement  in  railways,  and  I  snspeeti4 
that  one  of  my  workmen  was  also  trying  tho 
same  thing,  uid  was  going  to  steel  it,  I 
should  enter  a  caveat  against  CD.,  my 
workman,  having  a  patent  granted  to  Una 
that  was  for  an  improvement  in  railways 
without  notioe  to  me.  The  Uieory  of  spo» 
cial  caveats  reeta  upon  an  entirely  diiFerenI 
footing  to  general  caveats. 
Supposing  that  the  system  of  generaleaveili 
were  abolished,  and  notioe  to  the  publio 
were  substitated,  and  snpposfaig  at  the  samo 
time  that  a  deposit,  containing  a  tidenbly 
speeiAe  description  of  the  invention,  wan 
required,  firom  every  applicsnt,  would  noi 
that  system  suffice  in  all  cases  except  whevo 
there  a  suspicion  of  fraud  ?— Yes,  in  nil 


In  cases  where  there  was  a  suspicion  oC 
fraud,  might  it  not  be  competent  to  an  op« 
posing  party  to  apply  to  the  Attoney*  Ge- 
neral to  disclose  the  name  of  the  eppUeent* 
upon  special  grounds  ?•— Yes,  it  might,  ear* 
tainly. 

Supposing,  for  example,  tliere  wen  reft* 
sonable  grounds  to  suppose  that  an  invesi* 
tion  had  been  stolen,  in  that  esse  might  noi 
the  party  whose  interest  was  supposed  to  bo 
afi'ected  apply  to  the  Attomey-Genenl  §ut 
the  disclosure  of  the  name  of  d&e  applicant  ? 
-^Certainly  he  might. 

Would  not  that  reconcile  the  suffidenoy 
of  a  genersl  notice  with  secniity  agauol 
the  fraud  you  indicated !— Yee,  I  think  U 
would ;  but  I  think  that  perhaps  both  syn* 
tems  might  be  combined  in  this  manner,  hf 
giving  a  protection  from  his  first  appliostiea, 
on  his  making  his  proper  depont,  then  givias 
notioe  at  the  last  stsge,  or  a  late  stage, 
before  the  patent  was  SMled,  that  A.  B.  wan 
applying  for  a  patent,  which  would  be  seaM 
unless  opposition,  on  suffident  grounds,  wan 
made  before  such  a  date.  That  would  meet 
the  case  of  fraud,  and  give  the  inventor 
the  protection  required.  The  hardehip  la 
this :  a  patentee  is  delayed  at  three  or 
four  snooessive  stages,  sad  anybody  may 
come  in  on  no  grounds,  or  upon  gronnda^ 
snd  delay  hhn  by  a  caveat,  if  he  be  dedroaa 
of  ftndi^  out  what  his  inventiott  is.  No* 
tUng  can  be  more  hard  against  tiie  hammft 
inventor  than  the  present  system. 

Do  not  yon  think  that  would  bo  the  obgoet 
of  disdosing  the  nsme  of  the  applicant  in  the 
first  instance ;  and  would  it  not  DC  desirablB, 
if  possible,  merely  to  give  notice  of  the  li^ 
tention  to  apply  for  a  patent  for  a  partionlar 
invention  ?— I  think  tiie  disdosing  the  nama 
in  the  first  instance  highly  objeetionehle,  an 
is  now  done  to  every  psrty  having  a  caveat  t 
it  msy  effectually  destroy  sn  honest  lavoa- 
tioB,  and  lead  to  ia  kinds  of  fraad.    If  i 
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*  A  Mvnt  rav  inpravBiMiiti  In  ndlirayty 
J  gtt  Botiee  that  ▲«  B.,  C.  D.,  &c.,  ara 
applying;  that  ia,  at  a  coat  of  10a.  I  am 
infonned  of  the  aame  of  every  penon  who 
may  be  applying  for  a  patent  for  a  limilar 
anbject ;  therefore  I  look  upon  the  diido- 
aOre  at  an  early  atage,  aa  it  now  is  nnder  a 
CETeat,  to  be  highly  objectionable. 

The  preaent  ayatem  teema  to  be  neither 
the  one  thing  jftor  the  other;  it  doea  not 
pvoride  a  notice  to  the  public  at  large,  hot 
it  doea  provide  a  notice  to  any  person  enter- 
ing a  general  caveat  ?— The  preaent  ayi'tem 
doea  not  afford  the  protection  intended  by 
giving  notice  to  the  pnblic  at  large,  bat  it 
gives  to  a  person  entering  a  caveat  from 
diahoneat  motivea  precisely  the  information 
and  knowledge  that  he  ought  not  to  have. 
There  is  no  secarity  that  I  shall  get  informa- 
tion if  I  do  enter  a  caveat ;  but  if  I  ahoald 
have  entered  a  caveat  intending  to  nse  it  fqr 
the  sake  of  ascertaining  what  is  going  on, 
or  driving  persons  to  an  arrangement,  thai 
I  am  certain  of  getting  notice  of  it 

Have  yon  any  remark  to  make  npon  the 
proceedings  that  take  plaee  before  the  At- 
tDmey*6eneral  in  case  of  opposition  at  the 
report  ? — No.  I  think  that  the  Attorney- 
General  ia  a  very  proper  person  from  his 
position  to  have  the  matter  brought  before 
him  in  the  way  in  which  it  is :  but  I  think, 
looking  at  the  multiplicity  of  the  avocationa 
of  the  Attorney-General,  the  frequent  chang- 
ing,  and  the  nature  of  the  office,^-and  it  baa 
not  nnfrequently  happened  that  it  is  the 
very  flrst  time  that  his  attention  haa  been 
directed  to  that  question,  or  to  sdentiilc 
questions  at  all ;  it  is  a  very  bad  tribunal, 
and  it  is  a  miracle  that  the  business  is  done 
so  well  aa  it  is. 

What  ia  the  nature  of  the  questions  thst 
•rise  before  the  Attorney-General ;  are  they 
legal  or  acyntific  ?— Entirely  questions  of 
iDterference.  I  go  before  the  Attorney- 
General,  having  applied  for  a  patent  for  an 
improvement  in  railwaya.  My  invention  la 
aamB  particular  mode  of  fastening  the  raib 
to  tlw  ehaira,  for  instance ;  and  a  person  is 
0|iyoasd  alao  for  an  improvement  in  railway!. 
It  twna  out  that  hia  invention  relates  to 
■OBie  mediod  of  rolling  the  rails,  and  the 
Attomey-General  says,  **  There  is  no  inter- 
teeace."  It  hspp<ma  sometimes,  if  the 
Attoney-General  is  conversant  with  the 
datsils,  that  he  may  say,  «<  WeU,  but  the . 
impnivemeat  in  the  laila  may  also  relate  to 
the  mode  of  fastening,  therefore  I  must 
inquire  more  into  it."  If  he  is  not  eonver* 
■ant  wkh  the  subject,  the  patent  alipa 
throogh.  It  happena  often  that  though  a 
patent  has  been  opposed,  the  party  opposing 
inda  that  the  patentee  haa  a  materiai  part, 
"  ,  evwytUng  in  hia  apaeUlea- 
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tion  upon  whioh  the  opposition  was  made. 
Thia  frequently  arises  by  reason  of  the  At- 
torney-General not  having  sufficient  details 
before  him,  or  sufficient  knowledge  of  the 
subject  to  enable  him  to  detect  eases  of  in- 
terference. The  party  appearing  before  the 
Attorney-General  in  support  of  the  applica- 
tion for  a  patent  vrill  wrap  the  matter  up  in 
aa  muoh  mystery  aa  possible,  and  make  aa 
wide  a  statement  as  possible,  and  this  very 
often  succeeds.  The  Attorney-General  does 
not  know  the  secret.  It  depends  very  much 
upon  the  way  it  is  stated. 

Do  you  think  that  the  questions  which 
the  Attorney  -  General  decides  upon  the 
report  are  questions  which  a  lawyer  is  most 
competent  to  decide  or  a  scientific  man  ?— - 
I  think  you  ought  to  have  a  combination  of 
both.  The  person  deciding  it  must  know 
what  in  law  ia  an  interfierenoe  before  he  can 
say  whether  there  is  an  interference  or  not. 
He  ought  also  to  be  a  scientific  man,  or  to 
hove  the  aid  of  acientific  men,  to  know  the 
bearinga  of  the  question.  For  instance, 
auppose  a  patent  for  an  improved  gas. appa- 
ratus, unless  he  knew  the  general  details  of 
the  manufacture  of  gas,  be  would  not  know, 
when  certain  terms  were  used,  whether  tbeve 
might  be  an  interference  in  this  part  of  the 
process  or  in  that.  Therefore,  I  thhik,  in 
order  to  secure  justice,  you  must  have  a  per- 
aon  with  aome  legal  knowledge ;  you  must 
have  some  combination,  eitlier  in  the  same 
peraon  or  in  different  persons,  of  legal  and 
sdentifio  knowledge.  That  you  have  in  the 
Attorney- Generals,  generally  now.  They 
generally  have  before  them  persons  who 
ean  furniah  at  once  the  information  they 
require. 

Does  not  the  Attorney-General  often  call  in 
the  assistance  of  scientific  persons  where  he 
entertains  a  doubt  ?~I  do  not  think  he  very 
often  doea.  "  I  think  the  busmess  is  done, 
and  in  a  general  way  he  euta  it  short  by 
saying,  "  There  is  no  Interference,"  or 
**  There  is,"  which  is  frequently  a  source  of 
injustice,  and  he  drivea  parties  to  a  com- 
promise. 

Do  not  questions  often  arise  «t  present 
as  to  the  construction  of  a  spedfieation  ?•-* 
Not  often;  beoause  the  Attorney-General 
says  at  once,  "  Well,  you  have  had  your 
protection,  and  I  shall  do  no  harm  in  grants  < 
ing  the  patent  if  your  patent  is  valid.  I 
will  not  dedde  the  legal  question  whether  it 
be  an  interferenoe  with  an  etisting  patent, 
you  have  had  your  protection;  you  must 
sue  him  in  a  court  of  law  if  yon  are  in- 
fringed." 

Would  that  be  said,  if  it  was  a  very  obvi- 
ouB  interibrence  ?— If  it  wero  a  very  obvious 
interference,  I  have  some  doubt  about  it. 
The  Attoiney-Genenl  is  put  in  a  very  diit^ 
mdtpofitioii*    Supporinglwuibrtheori- 
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ginal  patentee,  I  should  say,  **  What  a 
monstrous  iDJnstice  it  is  for  yon  to  grant 
the  pntent,  and  to  drive  me  to  legal  proceed- 
ings !"  But  if  I  were  for  the  person  apply- 
hng  for  a  patent,  I  should  say,  "  What  a 
monstrous  thing  it  is  to  preclude  me  I  be- 
cause, if  yon  are  right,  the  other  person  has 
his  remedy  by  an  aotion.  If  yon  are  wrong, 
my  rights  are  gone  for  ever."  In  cases  of 
that  nature  the  Attorney- General  generally 
grants  the  patent. 

If  he  grants  a  patent  under  such  clreum- 
stances,  is  he  not  laying  the  foundation  of 
future  litigation  ? —  Yes ;  and  encouraging 
Mtigation  to  an  enormous  extent  I  know 
that  Attorney-Generals  do  act  upon  that 
principle,  and  very  properly,  because  their 
decision  in  one  case  is  final,  and  the  rights 
of  the  party  are  precluded  for  ever,  if  he  is 
wrong.  If  he  is  right,  he  sajs,  '*  I  am 
doing  the  less  harm  of  the  two,  hy  the  course 
I  toke." 

lliat  can  only  apply  to  cases  in  which 
there  may  be  some  doubt  ? — Yes ;  still  it  u 
so  easy  to  get  out  of  it,  that  the  Attorney- 
General,  from  pressure  of  busmess,  is 
Tery  much  driTen  to  dispose  of  it  in  that 
way. 

Assuming  that  the  questions  which  come 
before  the  Attorney-General  at  the  report, 
are  mixed  questions  of  law  and  science,  do 
not  yon  think  that  a  lawyer,  assisted  by  the 
adWce  of  scientific  men,  is  a  more  compe- 
tent judge  than  a  scientific  man  assisted  by 
the  adTice  of  lawyers  ? — I  am  quite  sure 
that  A  scientific  man,  assisted  by  the  adTice 
of  lawyers,  is  not  so  good  a  tribunal  as  a 
lawyer  assisted  by  the  advice  of  sdentifie 
men ;  and  for  this  reason,  the  precise  limits 
of  the  legsl  questions  are  thoroughly  under- 
stood by  a  lawyer,  and  he  haa  the  means  of 
applying  his  legal  knowledge  to  scientific 
fiicts,  but  a  scientific  man  cannot  understand 
and  appreciate  the  legal  questions. 

The  English  Attorney  or  Solicitor- Gene- 
ral only  reports  upon  patents  which  are  Talid 
for  England,  the  Chaimel  Islands,  and  the 
colonies  ? — ^Yes. 

In  case  of  application  for  a  patent  for 
Sootland,  and  alM)  a  patent  for  Ireland,  a 
different  procedure  is  followed  ?»-Yes« 

Are  you  aware  of  any  advantage  that 
arises  from  that  sjrstem  ?— None ;  on  the 
contrary,  I  think  it  is  a  very  great  hardship, 
in  this  respect :  as  the  law  is  now  settled  by 
the  recent  case  of  Brown  e.  Annandale,  In 
the  House  of  Lords,  it  is  decided  that  if  an 
invention  be  known  in  any  part  of  the  realm, 
the  patent  is  invalid  for  every  part.  Pro- 
tons to  that.  Inasmuch  as  the  patenta  for 
the  three  countries  were  distinct,  it  was 
always  supposed  that  yon  might  have  a 
patent  for  Soodand,  though  tin  Invention 
were  known  in  England,    If  that  were  the 


law,  there  would  be  no  great  harm  in  the 
three  distinct  proceedings ;  but  not  being 
the  law,  the  obliging  a  person  to  go  to  three 
references,  to  be  subject  to  three  systems  of 
caveats,  and  then  to  have  three  patents,  is  a 
monstrous  injustice;  and  the  state  of  the 
case  is  this  now, — that  inasmuch  as  you  can- 
not, from  the  course  of  practice,  have  a 
patent  sealed  for  all  the  three  countries  on 
the  same  day,  you  must  have,  of  necessity, 
the  patents  sealed  on  different  days  in  the 
three  countries ;  and  then,  inasmuch  as  the 
invention  relates  back  for  all  purposes  of 
title  to  the  date  of  the  patent,  you  have  this 
awkward  state  of  things,  that  a  party  vrfao  ia 
proceeding  on  a  patent  in  Scotland,  his 
patent  in  this  country  being  of  prior  date, 
is  met  with  this  objection,  that  there  waa 
publication  in  this  country  before  that  in 
Scotland. 

Do  you  see  any  objection  to  allowing  a 
patent  to  be  granted  for  the  three  kingdoms 
on  the  report  of  the  English  Crown  lawyers  ? 
— None  whatever,  the  same  notice  having 
been  given.  On  the  same  principle,  I  think 
a  patent  ought  to  be  granted  for  the  time 
kingdoms  on  the  report  of  the  Lord  Advo- 
cate of  Scotland,  or  the  report  of  the  Attor- 
ney or  Solicitor-General  for  Ireland,  if  a 
party  were  pleased  to  take  it  there  in  the 
first  instance.  He  says,  *<  I  am  in  posses- 
sion of  an  iuTentioQ  new  in  the  realm,  give 
me  a  patent  for  it."  One  law-oiBoer  is  as 
good  as  any  other. 

Would  it  not  create  considerable  dlssatls- 
Isction  among  English  inventors,  if  patents 
were  granted  in  Ireland  or  Sootland  by  tiM 
law-officers  of  those  countries? — I  think 
not. 

Are  you  aware  that  there  are  Tcry  few 
inventors  in  Scotland,  and  scarcely  any  in 
Ireland  ?— -Yes ;  I  am  aware  that  the  nnm- 
ber  of  English  pstents,  as  to  the  numbsr  of 
Scotch,  is  about  five  to  two ;  uid  the  nam* 
ber  of  English  patents,  to  the  number  of 
Irish,  is  abouf  five  to  one.  But  there  are 
many  causes  to  be  assigned  for  that.  In 
the  first  place,  there  are  hardly  any  mann* 
factnres  in  Irdand.  There  is  not  the  suae 
scope  for  them.  There  are  comparatirsly 
few  in  Scotland,  as  compared  to  England; 
but  there  is  no  reason  why  a  Sootdmaan, 
who  has  made  an  invention,  which,  as  the 
law  now  stands,  must  not  be  known  in  aaf 
part  of  the  realm,  any  more  tiian  in  Soot- 
land, should  not  be  allowed  to  refer  tba 
matter  to  the  Lord  Advocate,  and  obtain  a 
patent  for  the  United  Kingdoms.  I  do  not 
say  whether  it  should  be  under  the  Seal  of 
Scotland  ;  but  to  be  in  a  position  to  hero  m 
patent  for  the  whole  of  the  three  Ungdosss, 
if  he  was  ao  minded. 

Is  it  not  the  fact,  at  present,  tint  if  n 
Soofiohman  makes  an  appllostioBi  ha  sfamost 
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always  employt  a  patent  agent  in  London  to 
tike  out  an  English  patent  in  the  first  in- 
stance ? — I  do  not  know  how  that  is ;  bat  the 
fact  is,  tiiat  the  state  of  practice  is  such,  that 
an  inventor  can  hardly  efer  get  a  patent 
witbont  applying  to  a  patent  agent  in  Lon- 
don. I  bdieTe  it  results  fVom  the  difficnl- 
tias  that  exist  in  the  offices  of  getting  a 
patent  throngh. 

Is  not  an  English  patent  far  more  Talna- 
Ue  than  a  Sooteh  or  Irish  patent? — ^No, 
except  by  reason  of  the  want  and  absence  of 
mamifaetaies  In  the  particular  conntries.  I 
haTe  no  doabt  that  tiiere  are  esses  in  which 
the  Seoich  patents  are  mnch  more  Talnable 
than  English.  For  instance,  in  one  case, 
Neilson's  hot-blast  patent,  I  beliete  the 
oumeyreoeiTed  in  Scotland  amounted  to  not 
fiur  short  of  half  a  million,  bnt  in  England 
it  was  very  small.  The  great  Talne  of  the 
hot-blast  was  to  bring  into  use,  I  think,  a 
p«rtiealar  kind  of  ironstone  that  does  not 
exist  in  this  country.  I  belieTC  the  English 
hot-blast  iron  is  inferior  to  the  English  cold- 
blast  iron,  while  the  Scotch  hot-blast  iron 
IS  Tastly  superior,  differing  in  the  kind  of 
ooal  that  might  be  employed,  and  therefore 
the  Scotch  patent  was  morevalaable  than 
tbe  English.  It  was  not  till  the  application 
of  the  hot-blast  to  anthracite,  which  opened 
«p  the  eoal-fields  in  Glamoiganshire,  that 
the  royalty  to  Mr.  Neilson,  with  respect  to 
hot-blast,  was  very  considerable  in  this 
oosntry.  Another  ease  I  know  of  a  patent 
which  we  had  before  the  House  of  Lords 
this  session,  of  wearing  carpets,  Templeton 
V.  Macfarlane.  I  am  not  aware  of  its  having 
been  worked  extensively  in  this  country.  I 
know  a  case  where  it  was  not,  Whittock's 
patent,  which  the  Privy  Council  extended 
the  other  day,  where  the  whole  profits  were 
Scotch  profits.  If  a  person  is  located  in 
Scotland,  he  can  supply  from  his  manufao- 
tories  the  whole  realm,  and  therefore  the 
value  of  the  patent  which  he  obtains  first 
will  depend  upon  where  the  particular  menu- 
laetiin  happens  to  be. 

(7b  bt  eoniimted  in  our  next,) 
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23bd  or  AUGUST,  1849. 

JoHir  Ebwood,  of  Hoxton,  Middlesex, 
peper-banging  manufacturer.  For  improve' 
wunie  ttt  the  mant^aeiure  of  paper-hang^ 
imge.    Patent  dated  February  15,  1849. 

These  improvements  relate  to  hand- made 
paper-hangings,  in  imitation  of  marble,  por- 
phery,  and  granites,  and  have  for  their  ob- 
ject the  productioo  of  a  paper- banging  of 
this  dass,  which  does  not  require  to  be  var« 
aiahed  after  being  put  upon  the  wall. 

The  paper  it  ftnt  coated  with  e  ground 


colour;  it  is  then  laid  out  upon  a  board, 
and  coated  with  what  is  distinctively  known 
in  tlie  trade  as  "  satin  white;''  and  while 
this  coating  is  still  damp,  the  veins,  spots, 
and  colouring  are  thrown  in.  The  colours 
emplojed  for  this  purpose  are  mixed  with 
<<  satin  white."  When  dry,  the  surface  is 
dusted  with  French  chalk,  and  the  paper  is 
put  through  a  glazing  machine,  which  is 
composed  chiefly  of  a  revolving  brush,  to 
the  action  of  which  the  coloured  surOsee  is 
subjected,  after  which  the  paper-hanging 
is  fit  for  use. 

CVoimt.— The  making  of  hand-made  pa- 
per-hangings in  Imitation  of  marble,  por- 
phery,  and  granites,  by  means  of  *'  satin 
white  ;'*  and  also  the  use  of  **  satin  white" 
for  mixing  the  colours  employed  therein. 

Chablbs  Thomas  Pbabcb,  of  Park- 
road,  Regent's-park,  Esq.  For  tm/iroM- 
mente  in  e^arattte  for  obtabung  Ught  bg 
deetrie  ageneg.  Patent  dated  February  16, 
1849. 

1.  Mr.  Pearce  employs,  like  preceding 
speculators  in  this  branch  of  applicate 
science,  a  disc  of  carbon,  but  applied  at  an 
angle  to  the  edge  (not  the  point)  of  a  bar 
electrode,  and  the  disc  is  made  to  revolve  by 
the  same  clockwork  which  winds  up  the 
bar  electrode.  Sometimes  more  than  one 
disc  is  applied  to  prevent  the  going  out  of 
the  light.  The  bar  electrode  is  supported 
by  three  platinum  wires  tipped  at  their 
upper  ends  with  irridium,  which  conducts 
the  electricity  to  near  the  point  where  the 
light  is  produced.  The  bar  electrodes  are 
sometimes  composed  of  pieces  of  different 
lengths  joined  together  with  dowels  of  the 
same  substance  as  the  electrode  is  made  of. 

,  And,  sometimes,  the  patentee  uses  two  pieces 
of  charcoal,  of  a  non-conducting  nature,  for 
preventing  tbe  two  electrodes  from  coming 
together.  These  two  pieces  of  charcoal  are 
pressed  forward  against  the  upper  end  of 
the  lower  electrode  by  means  of  helical 
springs,  thereby  occupying  a  place  somewhat 
between  the  two  electrodes  ;  and  it  is  sup- 
posed that  thereby  the  electrodes  will  be 
kept  at  the  proper  distance  to  mahitain  the 
light. 

2.  To  produce  contact  between  the  elec* 
trodes  in  the  event  of  the  light  going  oat« 
the  current  maintaining  the  light  is  made  to 
pass  through  a  double  coil,  with  an  anna* 
tore  connecting  them  at  one  end,  which 
armature  is  connected  to  the  end  of  a  small 
beam.  When  the  current  is  not  flowing 
through  the  coil,  the  armature  is  drawn  up 
by  means  of  a  spring  attached  to  the  beam* 
The  other  end  ol  the  beam  carries  a  piece 
of  carbon,  which  in  the  raised-up  state  of 
the  armature,  comrs  between  the  electrodes, 
completes  the  contact,  and  produces  tbe 
light,  at  which  moment  the  ftrmatiir«  i| 
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drswii  down  upon  its  place,  and  bflngs  baolc 
the  beam  to  iti  original  position.  < 

3.  A  third  improTement  conniti  in  oaxu- 
ing  clockwork,  together  wiUi  the  battery 
and  the  arrangement  of  the  electrodea, 
abo^  deaeiibed,  to  prodaoe  an  intermittent 
light  One  of  the  wheels  of  the  work, 
throagh  which  the  current  flows,  is  pierced 
on  its  periphery  with  iyory  or  wood,  which, 
for  the  space  of  time  the  ivorj  or  wood  is 
in  contact  with  the  end  of  a  condnetor 
(iforming  part  of  the  cireoit  for  the  carrent) 
prefcnts  the  flow  of  the  electrioity,  and, 
oonseqnentlj',  for  that  time,  the  light  is 
oitingidshed.  A  slasilar  means  is  emploTed 
for  periodically  bringing  into  use,  and  stop* 
ping  the  action  of  any  or  all  of  a  series  of 
batteries  employed  lor  piodadng  light. 

4.  A  fourth  improTemeat  is  in  the  appU- 
eatiott  of  a  permanent  and  an  induced  mag- 
net so  combined,  that,  together  with  the 
aid  of  wheelwork,  the  carrent  of  electrioity 
shall  be  regnlated. 

6.  A  fifth  improvement  has  reference  to 
perfloent  batteries,  bat  the  difference  (if 
any)  between  Mr.  Pearoe'sand  those  of  Mr. 
Statte,  to  which  the  patentee  allades,  is  Tcry 
little.  Mr.  Psaree  makes  his  copper-plates 
sometimes  of  a  corrogated  or  zis-zag  form, 
so  as  to  incresse  the  sarihce ;  he  also  uses 
the  muriate  of  ammonia,  and  prefers  to 
aidte  the  action  by  alkaline  salts. 

CCateif.— I.  The  producing  of  light  at 
the  edges  of  bar  electrodes  instead  of  at  the 
points.  Also,  the  combination  of  bar  with 
disc  electrodes,  when  the  discs  are  applied 
at  an  angle  to  the  bar  electrodes.  Also,  the 
oondueting  supports  to  the  bar  electrode. 
Also,  the  prerenting  contact  of  the  elec- 
trodes by  mesns  of  a  non-conducting  sub- 
stance.  And,  lastly,  the  manner  of  uniting 
tlie  pieces  forming  the  electrode. 

2.  The  manner  of  renewing  the  flow  of 
iSbit  current  of  electricity  when  the  light  has 


i  put  out. 

3.  The  employment  of  clockwork  to 
regulate  the  times  of  duration  of  the  light, 
and  also  the  employment  of  clockwork  to 
regulate  the  times  the  batteries  are  kept  in 
and  out  of  action. 

4.  The  apparatus  composed  of  the  per- 
manent and  induced  magnetic  bars  for  regu- 
lating the  flow  of  electricity. 

5.  Theperfluent  or  sustaining  batteries, 
above  described. 

Chaulbs  FnuDBnicK  Whitworth,  of 
Hull,  gentteman.  Far  improvemenU  iu 
pre99ntmff  ^ceidemti  on  railwayi.  Patent 
dated  February  17,  1849. 

These  improvemente  have,  firstly,  for  their 
object  the  rendering  of  the  steam  whistle 
and  the  steam  throttle-yalTe  of  looomodTe 
engines,  partially  self-acting  and  iadepen- 
dnt  in  sone  nsaiure  of  the  engins-drivcr. 


The  patentee  afteoto  tide,  by  ineflned  toven 
placMl  on  the  side  of  the  line  of  railway, 
which,  in  case  of  danger,  can  be  placed  in 
such  a  position  that  the  IcTcrs  may  act  upon 
a  trigger  and  rod,  which  are  attached  to  the 
locomotiFe,  and  in  connection  with  tlie 
wliistle  and  throttle-valfe ;  so  that  one  or 
other,  or  both  of  these  may  be  brought  into 
play,  and  thereby  give  alarm,  or  stop  the 
train.  The  patentee  states,  that  these  objeeto 
have  been  partially  accomplished  before^  but 
as  he  has  appended  no  claim  to  his  specifl- 
oatitm,  he  has  left  the  pubUo  entirely  in  the 
dark  as  to'what  tiie  pumhm  of  '^improfe- 
mento"  is  iriuch  he  hM  contributed. 

Another  oontrivanoe  embodied  in  the  ape- 
eifleation  oonsiste  in  fitting  a  nek  and 
pinion  to  the  bottom  of  railway  car- 
riages, so  that,  by  their  help,  tiie  carriages 
may  be  hooked  together,  with  less  risk  of 
injury  to  those  whose  duty  it  is  to  attend  to 
this  duty.  But  here,  too,  the  patentee  has 
omitted  to  make  any  *'  daim." 

John  Bottomlbt,  o£  Bradford,  York, 
manufacturer.  For  impra^emenit  im  maeH' 
nery  fir  weaving.  Patent  dated  February 
22,  1849. 

The  improvemente  set  forth  in  this  speci- 
fication have  for  their  object  the  saving  of  a 
great  portion  of  the  thread  which  is  used  in 
the  production  of  coloured  figures  npea 
eloth,  by  means  of  the  Jacquard  machinery, 
as  by  far  the  greater  portion  of  the  coloured 
thread  employed  for  this  purpose  is  wasta- 
lUly  or  uselessly  employed  by  the  looms 
now  in  use.  Mr.  Bottomley's  improved 
loom  effecte  the  saving  by  means  of  a  set  of 
rack  and  pinion  shuttles,  nearly,  if  not  en- 
tirely, the  same  as  those  figured  and  described 
in  vol.  L,  page  36  of  tliis  Journal,  and  form- 
ing the  subject  of  a  registration  by  Mr. 
Greenwood,  of  Dalston. 

CUum. — ^The  combination  and  applieatioB 
of  machinery  for  producing  figures  upon 
woven  fabrics  by  means  of  power  looms,  as 
above  described. 


WSBKLT  LIST  OF  NBW  BNGLI8R  P&TBMTS. 

Charles  Cowper,  of  Southampton-bnildings,  Mid- 
dlesex, for  improvements  in  machinery  for  ralsinc 
and  lowering  weights  and  persons  in  nunes,  and  in 
the  azrangement  and  eonstrnetion  of  steam  engines 
employed  to  put  in  motion  such  machinery,  pvtsoT 
which  improvements  are  applicable  to  steam  eoginea 
generally.  iBeingaeonmmnieation.)  AugaatU; 
six  months. 

Frederick  Chamier,  of  Warvrick^street,  Middle- 
iez,  commander  In  the  Royal  Navy,  for  improre- 
meats  in  the  manuflkcture  of  ships'  blocks.  (Being 
a  communication.)    August  23 ;  six  months. 

William  Edward  Newton,  of  Chancery-lane,  cWIl 
engineer,  for  certain  improvements  in  steam  boU* 
ers.  (Being  a  oonuaunieatlon.)  Aogust  23;  six 
months. 

Alfred  Vincent  Newton,  of  Chanoery-lane,  tte- 
ehanical  draughtsman,  for  improvements  in  maan- 
Ikcturlng  and  reflnlng  sugar.    (Being  a  <  * 

-    u)   August  29;  iUf 
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Addresias. 


Ditoof   K».la 
B«glatn-th«ae- 
tioB.     fUttr.        Proprieton'NuiiM. 

1098     Heniy  MeEroy  ...^..^  Binningham. 
M     1909      Cliriitoph«rCafliaT.M...  Couoty 
,,     SOOO     Mapptobeek  and  Lowe,  ~ 
io     lOOl     WmiMn  NeofViUe  Mar- 
tin M..M.M...M..MM....  Newman-street  ........••.«•. 

S009     Fiaodt  Taylor....^......  Romaey,  Hampshire  ....... 

2003     John  Warner  and  Sena,  Creeoent,  Jeinn-street  m., 
S004     Job  Clark  and  Richard 

Sidebotham  m,^^^  WOkiahaJl^.^^^^ 


il 


Stttfjeeti  of  Oeafgo. 

.  Parta  of  coUan. 
.  Thrmihlng  machine. 
.Eire-grate. 


„     2005     GeoTffe  Edward  White 

and  WOliamWhite^  Hartley-row,  Hants  ^,.^^^ 
SS     MOO     Btephtn  Carltoa  ^......  14,  Prieatgate,  Darlington  .^ 

U     1007     lohn  Cordlngly  ^...^  Ipawleh ...... ^..,<^^,^^ 

„     2008     Geoige  Bahb^^...^...  840,  Stiand  ^^.^.^,^^^.. 


.  Flower-pot  caee. 
.  Nipple  protector. 
•  Solar  lamp. 

.  Dedgn  far  stamping 


,  Ventilating  brick. 

.  Carriage  spring. 

•  Bathing  boat. 

.  The  lyQyley  coat  aleore. 


CUTTA 


PERCHA 


Wkaf  Road,  City  Boad,  Jjmdotu 

Feannot  now  Y>e  doubted  even  by  the  most  sceptical,  but  that  OUTTA  PERCHA  must  henceforward 
be  r^arded  as  one  of  the  blessings  of  a  gracious  Providence,  inasmuch  as  it  affords  a  sure  and  certain 
pzoCection  firom  cold  and  damp  feet,  and  thus  tends  to  protect  the  body  fipom  disease  and  premature  death. 
Outtst  Pereha  Soles  keep  the  feet  WAR&f  IN  COLD,  AND  DRY  IN  WET  WEATHER.  They  are 
Moch  moie  dniable  than  leather  and  alao  cheaper.  These  soles  may  be  steeped  for  months  toomthsk  in 
eold  water,  and  when  taken  out  win  be  found  as  firm  and  dry  as  when  first  put  in. 

Gutta  Pereha  Tobingy 

Beiuc  so  eztnordinary  a  conductor  of  sound,  is  used  as  speaking  tubes  in  mines,  manoftietories,  hotels, 
warenootes,  &c.  This  tubing  nuy  also  be  applied  in  Churehesand  Chapels,  for  the  purpose  of  enabling 
iaaf  penooa  to  listen  to  the  sermon,  fte.  For  conveying  messages  from  one  room  to  another,  or  from  the 
nasl^haad  to  the  deck  of  a  Tessel,  it  is  invaluable.  For  greater  distances  the  newly-invented  Electric- 
Telegraph  Wire  covered  with  Outta  Peroha  is  strongly  recommended. 

BQU  Bands. 

TlM  Inereaslng  demand  for  the  Outta  Pereha  strappins  fbr  driving  bands,  lathe-straps,  &&,  ftilly  Jnatifies 
th*  strong  recommendations  they  have  everywhere  received. 

Gntta  Perdia  Pomp  Bueketa,  Olaeka^  <re« 

F«w  applkatlona  of  Gntta  Pereha  appear  likely  to  be  of  such  extensive  use  to  manufoctarers,  engineers, 
ao.,  as  the  substitution  of  it  for  leather  in  pump  backets,  valves,  &c  These  buckeu  can  be  had  of  any 
ifate  or  thickness  wxzvout  ssam  or  joivt,  and  as  eoM  waUr  wiU  mtper  s^ft^n  Ubeas,  they  seldom  need 
aayfepair. 

Outta  Perelia  Pletnre  Frames. 

Tlw  GutU  Pereha  Company  having  supplied  HER  MAJESTY  THE  QUEEN  with  several  elaborate 
Outta  Pereha  Pleture  Frames  for  Buckingham  Palace,  which  have  been  highly  approved  by  the  Royal 
Fiamily,  Ailly  anticipate  a  great  demand  for  frames  from  the  nobility  throughout  tbe  country.  In  order 
that  the  picture-frame  makers  may  not  be  injured,  the  Company  will  supply  the  trade  with  the  mouldings, 
•oraer  and  oentre  pieces,  &e.,  and  allow  them  to  makx  up  the  irames.  Pattern  books  for  the  trade  are  now 


Outta  Peittba  solas,  solution,  inkstands,  card-trays,  medallions,  picture-frames,  brackets,  mouldings, 
Vtedow-blind  cord,  soap<lishes,  tap-femiles,  cornices,  vases,  fire-buckcu,  bowls,  pen-trays,  stethoMopes, 
•ktsi  ilniag,  thread,  flewer-pots.  ear-tmmpeu,  ftc,  ftc.,  manuCsctured  at  the  Company's  Works,  Whai^ 
voad,  Ctty-road,  London;  and  sold  by  their  Wholesale  dealers  in  town  or  country. 
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The  POLICIES  are  INDEFEASIBLE  and  IN- 
DISPUTABLE, which  renders  them  certain  as 
Family  provisions,  and  negotiable  itutrutnenU  of 
eeeuriiy  for  pecuniary  transactions. 

To  remove  all  doubt  upon  this  important  sub- 
ject, at  present,  and  for  all  ftiture  time,  the  follow- 
ing clause  has  been  inxerted  in  the  Deed  of  Incor- 
poration of  the  Company ;  Clause  84. 

'*  That  every  Policy  issued  by  the  Company  shall 
be  Indefeasible  and  indi>putable,  and  that  the  fact 
of  issuing  the  same  shall  be  concliuive  evidence  of 
the  validity  of  the  Policy,  and  it  shall  not  be  lawfUJ 
for  the  Company  to  delay  payment  of  the  mon^ 
assured  thereby  on  the  ground  of  any  error,  misuke 
or  omission,  however  important,  made  by  or  on  the 
part  of  the  person  or  persons  elTecting  such  As- 
surance, and  that  on  the  contrary,  the  amount  so 
assured  shall  be  paid  at  the  time  stipulated  by  the 
Policy,  as  if  so  much  error,  mistake  or  omiasion 
had  been  made  or  discovered." 

The  whole  Profits  belonging  to  the  Assured. 

ALEXANDER  ROBERTSON,  Manager. 


To  Engineers  and  Boiler 
Makers. 

THE  BIRMINGHAM  PATENT  IRON  TUBE 
COMPANY  Manufacture  Patent  Lap  Welded 
Xu^>Mi  uuder  Mr.  Richard  Prosser's  Patent,  for 
jM^rlne,  Locomotive  and  nil  Tubular  Boilers.  Also 
Xub«*  for  Gas,  bteam,  and  other  purposes.  All 
sorU  of  Iron  Gas  Fittings.  Works,  Smethwick, 
near  Birmingham,  London  Warehouse,  C8,  Upper 
TbwnM^teeei. 


Published,  in  8vo.,  price  5s.  cloth, 
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POLLARD'S  PATENT  PRESS  MACHINE  FOR  STRETCHING,  HARDENING, 
LAYING,  AND  CLOSING  ROPES  AND  CABLES. 


Fig.  2. 


Fig.  6. 
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pollard's  patent  PEBBS  MACHINI  rOR  STRETCHINOy  HARDBNINO,  LATINOy  AHD 
eLOSlNO  ROFBS  AND  CABtiSS. 


[Psle»t  d«l«A  Febnaary  88, 1849. 


Specification 


In  rope-making, 
practised,  a  Weighted  tntdtffig  dfS^  i 
«sed  for  sMtchiog,  hardening^  laying, 
and  closiDg  the  ropes  and  cables,  which 
is  of  onmbrous  construction,  very  incon- 
yenient  to  use,  and,  from  the  irregolarity 
of  its  action,  the  frequent  cause  of  great 
unevenness  in  the  work* 

The  object  of  the  present  invention  is 
to  substitute  for  this  objeeti^n&ble  travel- 
lulg  dra0  a  pressing  machine,  Which| 
though  mpmc  of  bemg  readihr  iaofed 
from  olN^  pfaloe  to  another,  ahaA  be  sta- 
tionary wMla'  at  work,  whatever  may  be 
the  l^th  of  the  tope  of  eable,  and 
which  eatf  be  set  at  starting  to  afijr  re^ 
quirei  degtetf  •!  pressure,  a»d  will  mailt* 
tain  the  presssfe  to  which  it  ii  M  iwkf 
every  tafiatisfti  of  tfifeun^stanees* 

Fig.  1  of  the  aeeompanyinig  engrav- 
ings is  a  per^etite'  tiew  of  this  pressing 
macUtref  ura  ig.  21  a  similar  view  of  the 
jack  used  ia  ccmneetiM  with  it ;  fig.  d  is 
a  froM  elevation  I  6g.  4,  a^lan;  and  fig. 
5,  a  seetioa  of  the  pfessing  maehilie 
takes  00  the  hte  ab  Gtf  Hg^  d.  A,  16  a 
basement  famished  ^i&b  wlieels^  cM 
which  the^  macMne  is  mounted;  8  8, 
iWo  end  standards }  B,  a  harreli  round 
wiMk  the  press  rope  olr  ch^  F,  is 
wound;  M,  a  crank  handle,  by  which 
the  barrel  is  tnrned;  JL,  a  eog-wheei 
atuched  to  the  itimer  ena  <lf  the  bar* 
rei ;  I,  J,  and  K  al'e  <hre«  fev^lvlng 
shafts,  which  are  supported  by  the  stand- 
ards, S  8,  and  are  all  of  t)aem  parallel 
to,  but  situate  in  vertical  pklanes  to  the 
rear  of  the  barrel,  £ ;  the  shaft,  I,  car- 
ries at  one  end  a  pinion,  V^  which  takes 
into  the  cog-whee^  L,  on  ^e  barrel,  £, 
and  on  the  other  end,  a  cog-wheel,  T. 
The  shaft,  K,  carries  at  one  end  a  pinion, 
B,  which  gears  into  the;  wheel,  T,  on 
the  shaft,  1.  To  the  shal/t,  J,  is  attached 
the  pinioli^  Y,  whiett  tak.es  into  the  cog- 
wheel, L,  on  the  barrel,  G;  B',  is  a 
lever  weighted  on  the  stcielyard  principle, 
to  which  is  attached  at  one  end  a  strap, 
D,  which  grips  a  fricti^on  pulley,  C,  on 
the  revolving  shaft,  J,  and  b  a  cross  bar, 
which  serves  as  a  fuJ^rum  to  B' ;  and 
B''  is  a  simihur  lever  to  B',  which  acts 
through  the  medium  of  a  similar  strap 
(D),  friction  pulley  (C),  and  fulcnun 
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nem  OfdiiHMly  tod  {¥')  m  the  revolving  shaft,  £ ;  N, 
!b  a  eratik  handle,  by  whieh  the  shaft,  #, 
is  turned,  and  whieh  may  be  transfeited 
as  required  to  either  of  the  shafts,  I 
andK. 

Now,  as  the  friction  of  rubbmg  sur- 
faces is  known  to  vary  with  the  pressure, 
and  to  reiiiain  nearly  uniform  under  the 
teme  pressure,  and  as  the  machine  which 
has  beetl  Jttsi  aescribed  can  be  adjusted 
to  anjr  d^graa  of  pressure  requuned  by 
toerely  fiMfiginsf  the  position  or  magni- 
iude  of  Ihe  vrikhts  attached  to  the  ievers, 
B'  atld  J^»  It  ^ords,  obviously,  the 
meatls  df  (wtahiing  ibiy  detfee  of  retard- 
atidfi  «f  tfc«  ja^k  (iii  het  of  the  dragged 
weight)  f§l|lllnMl  for  the  raahufacture  of 
tij^  m  alt  siied)  tfoill  th^  smallest  rat- 
liil<$  hg  to  ite  kfgtet  liable. 

It  wUl  li^  fiti^iMr  ^videtit  that,  as  the 
tetef)  Wi  Mis  on  the^barrel,  £,  through 
tba  Ibedittfli  of  a  silllW  n^heel  only  (V), 
It  litMt  iMb^inarity  0lE«f  t  kss  force  than 
the  tettf I  W't  whiab  is  in  emmeetion 
With  ike  #lNita  il'aitl  iSt  wheris  (R,  T,  Y, 
L,  and  t.) 

the  l^er,  B^  tfaeiPefofe,  when  used 
by  itselfi  is  iidit>ied  for  small  work  oaljri 
WBi^  the  lever,  W\  for  the  larger  and 
moire  general  sixes.  But  both  levers 
may  be  tised  conjointly  when  very  great 
fnretttire  or  resistance  is  required.  When 
eiiher  of  the  levers  is  in  use  by  itself, 
the  other  is  thrown  out  of  action  by  lift- 
ing a  paul,  Z,  on  the  shaft,  and  drawing 
the  pinions,  F,  B,  or  V,  out  of  gear  with 
the  wheel  into  which  they  take. 

To  illustrate  the  effect  of  shifting  or 
altering  the  magnitude  of  the  weights 
Mtaehed  to  the  letSts^  B'.and  B'\  in 
liiereasing  or  diiriitdshing  the  resistance 
to  thfj  rotation  of  the  barrel,  there  is 
showii  in  ^g.  6  the  lever,  B",  on  an  en- 
larged scale,  graduated  from  I  cwt.  up  to 
40  cwt;  that  is  to  say,  supposing  the 
l^eight  to  be  drawn  is  that  of  a  loaded 
sledge,  sueh  as  is  generally  used  by  rope- 
makers,  and  that  the  ground  over  whieh 
it  has  to  be  moved  is  a  level  gravelled 
walk,  of  the  description  of  those  usually 
to  be  met  with  in  covered  rope-ground^ 
then  No.  1  on  the  seale  attached  to  thia 
lever  will  represent  the  amount  of  resist- 
ance offered  to  the  rotation  of  the  barrel 
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of  the  mscbine,  or  strain  exerted  on  the 
rope  when  a  weight  of  10  lbs.  is  sus- 
pended from  that  point,  and  the  succeed- 
ing Nos.  will  denote  the  proportional 


increase  of  strain  produced  by  moving 
out  the  weight  one,  two,  or  three  degrees 
farther  towards  the  end  of  the  lever. 
Thus,  supposing  the  rope  about  to  be 


closed  is  of  a  diameter  known  to  require 
a  press  of  20  cwt.,  then  the  10  lbs.  weight 
most  be  suspended  from  the  point  No.  4, 
or  if  double  that  amount  is  required, 


then  either  the  lOlbs.  weight  must  be 
pushed  out  to  No.  8,  or  a  20  lbs.  weight 
must  be  suspended  from  the  weight 
No.  4. 

k2 
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A  single  man,  or,  at  most,  a  couple  of 
men,  will,  by  turning  a  winch  handle 
attached  to  the  end  of  either  of  the  shafts 
E  or  J,  draw  back  with  the  greatest  ease 
a  small  or  middle-sized  jack ;  or,  by 
applying  the  winch  handle  to  the  shaft, 
K  (which  is  in  gearing  with  the  whole 
of  the  train  of  wheels),  they  will  be  able 

Fig, 


to  draw  back  the  largest  and  heaviest 
jack  in  use.  With  the  ordinary  travel- 
ling drag,  the  same  work  would  require 
from  ten  to  twenty  times  the  number  of 
hands. 

The  levers  (B'  and  B");  after  they  are 
once  adjusted  to  any  required  amount  of 
pressure,  are  kept  uniformly  steady  by 

3. 


means  of  the  stays,  H,  h,  the  upper 
ends  of  which  terminate  in  clefts,  so  ad- 
justed to  the  position  of  the  levers  when 
weighted,  that  the  levers  and  stays  may 
be  connected  together  by  glands  and 
nuts,  H'  //. 

If  at  any  time  the  press  given  should 
be  found  too  tight,  it  can  be  instantly 
slackened  by  moving  the  suspended  weight 
or  weights  on  the  lever  or  levers  more 
or  less  inwards. 

Claim, — I  declare  that  the  improve- 
ment in  rope-making  machinery  which 
I  claim  as  constituting  my  said  inven- 
tion, b  that  embodied  in  the  stationary 
pressing  machine  before  described,  and 
mtended  by  me  to  be  substituted  for  the 
weighted  travelling  drag  now  in  common 
use ;  that  is  to  say,  the  employment,  for 
the  purpose  of  my  invention,  and  in 
manner  before  specitied,  of  levers  weight- 
ed on  the  steelyard  principle,  according 
to  the  exact  degree  of  pressure  or  resist- 
ance required. 

Mr.  Pollard  has  made  a  great  many 
ezperimenU  to  test  the  practical  efficacy 


of  his  machine,  and  in  every  instance, 
without  exception,  it  worked  with  the 
utmost  precision  and  regularitv.  One 
of  these  experiments  is  well  wortn  citing. 

A  7i  ineh  shroud  was  stretched,  har- 
dened, laid,  and  closed  with  a  weight  of 
20  lbs.  suspended  between  Nos.  6  and  7 
of  the  lever  scale,  producing  a  degree  of 
pressure  equivalent  to  8  tons  5  cwt.  of 
drag,  which  is  the  amount  given  in  rope- 
work  tables  for  a  rope  of  this  sise. 

The  saving  of  time  by  this  machine 
appears  to  be  fully  one-fifth,  in  proof  of 
which  we  may  quote  another  experiment 
which  was  made  on  the  2nd  of  last 
month,  at  an  extensive  manufactory  near 
Exeter,  where  the  machine  has  been  in 
constant  use  during  the  last  three  or  four 
months,  and  applied  to  the  closing  of 
ropes  of  all  sizes  and  descriptions.  'Five 
seven-inch  shroud-laid  ropes,  110  fa« 
thorns  long,  were  passed  through  the 
entire  process  of  closing  by  the  patent 
press  within  the  same  time  which  it  took 
to  close  four  ropes  of  the  same  siie  mnd 
length  by  the  old  process. 
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Sir, — Even  if  they  serve  no  oiher  par- 
pose,  the  foHowlDg  remarks  may  prove 
useful  as  a£Pbrding  exercises  of  an  easy 
character  in  the  Theory  of  Symbols, 
considered  in  all  its  generality.  In  the 
pressure  of  other  pursuits  and  occupa- 
tions, I  must  seek  my  apology  for  their 
firafipmentary  character. 

it  Of  Pf  and  y  be  three  imaginaries  of 
which  the  respective  squares  are  equal 
either  to  positive  or  negative  unity,  and 
which  are  subject  to  the  relation 

then  these  Imaginaries  afford  us  four, 
and  only  four,  essentially  distinct  sys- 
tems of  Quadruple  Algebra.  The  first 
system  is  that  of  Quatbbkiovs  ;  the 
second,  that  of  Tbssarines;  for  the 
third  system  I  propose  the  name  of  Co- 
QUATBBNiORS ;  and  for  the  fourth  that 
of  CoTESsABiNEs.  Adopting  the  nomcu- 
elature  which  I  gave  at  p.  534  of  the 
last  (50th)  volume  of  the  Mechanics' 
Magazine,  the  Quaternion  and  Goqua- 
tenuon  Systems  are  abnormal,  while  the 
Teasarine  and  Cotessarine  Systems  are 
mormoL 

I  am,  Sir,  yours,  &c., 

Jambs  Cockle, 
1,  Winrkk-place,  Worthing,  August  16,  1849. 

If,  in  place  of  the  above  equation, 
we  had  assumed 

nothing  would  have  been  gained  in  point 
of  real  generality.    For,  since 

(-r)»-{+r)S 
it  is  immaterial,  so  far  as  the  above  sys- 
tems are  concerned,  whether  we  write  y 
with  the  positive  or  the  negative  sign. 
And  the  same  thing  is  true  of  the  other 
imaginaries.  But  we  must,  of  course, 
adhere  to  the  sign  when  we  have  once 
selected  it 

1.  Tfttf  Firttf  or  Quaierman  Sysiem. 
The  characteristic  of  this  system  is 
that,  t,^',  and  A  being  its  imaginaries, 

»»-;a=3*«-.-.l (1.) 

Instead  of  a  /3  »  y  we  shall  now  write 

ijmk (2.). 

This  being  done,  multiply  both  sides 
of  (2.)  by  t,  in  this,  and  in  aU  oiher 
eases,  writmg  the  multiplier  first  in 
order.    We  £en  have 


or,  by  virtue  of  (1.), 

""^^t  S%  •  ••••••  •»  [Atjt 

Let  k  be  multiplied  by  each  side  of 
(8.)  and  there  results 

or,  by(l.),        -ji— <,  or 

^a"***  •••••••••  f  4*  )• 

Multiply  each  side  of  (4.)  byj,  then 

whence,  as  before, 

-*-;i (5.). 

Multiply  i  by  each  side  of  (5.),  then 

whence, 

*t  ■■/  ••••••••••  (o*}« 

Multiply  each  side  of  (6.)  by  k,  then 

or 

The  equations  (1.)  to  (7.)  are  those  of 
the  Quaternion  System  of  Sir  W.  R. 
Hami  lton.  This  system — ^which  is  one 
of  great  originality,  symmetry,  power, 
and  beauty — is  the  point  at  which  the 
Science  of  Symbols  first  burst  through 
the  bounds  of  the  old  Double  Algebra, 
and  sought  new  fields  of  research.  Its 
defects  are  twofold — ^its  abnormal  nature 
and  the  want  of  concinnity  of  its  dimen- 
sions with  those  of  space.  But  this  last 
defect  is  common  to  all  systems  of  quad' 
ruple  algebra. 

2.  rA«  Second,  or  Tessarine  System. 
The  characteristic  of  this  system  is, 
that 

t'a--./«-4'«--l....(8.), 

where  t',/,  and  A^  are  its  imaginaries. 
The  condition    a /Say  now  tues  the 
form 

ij  ■■*••  ••  ••  ••  ••  ^v.y, 

and  from  this  last  equation  it  follows* 
that 

r^k^r (10.), 

Multiply  both  sides  of  this  by  t  and 
we  shall  have,  after  reduction, 

k'r — f (ID- 
Multiply  r  by  each  side  of  (11.)  and 
we  have 

or,  by  virtue  of  (8.),  and  changing  the 
sign  of  both  sides, 

•r<<i«nvra,  p.  134. 
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y-Zr (12.). 

Multiply  each  side  of  (12.)  by  /  and 
we  shall  find 

/if^i' (13.); 

and  from  this  we  may  (vide  supra,  p. 
124,)  deduce 

^f^rj^ (14.). 

Equations  (8.)  to  (14.)  are  those  of 
the  Tessarine  System ;  and,  since  (12.), 
(10.),  and  (14.),  which  correspond  re- 
spectively with  (9,)i  (18.),*.  and  (11), 
are  consistent  with  the  commutative  law 
of  multiplication,  we  see  that  the  Tessa- 
rine System  is  normal.  On  another 
occasion  I  hope  to  discuss  completely  its 
geometrical  interpretatieB.  This  Tessa- 
rine System  appears  to  me  to  be  the 
natural  extension  of  ordinary  Double 
Algisbra.  For  further  information  re- 
specting it  the  f  eader  is  referred  to  the 
places  cited  in  the  note  tupra^  p.  124 ; 
to  pp.  558 — 9  of  the  last  volome  of  this 
^agll^me,  &c. 

3.  Ths  Third,  or  Coquaier$uaH  Sys- 


In  this  case,  the  characteristic  equa- 
tions may  be  expressed  \)j 

-ii?=>«-c»-l..... (150, 

w)iere  g,  b,  and  c  ^x^  the  inugiparies. 
We  )iave,  also,  from  afi'^y, 

ab^e (16.) 

To  avoid  repetition,  I  shall  now  use  the 
temi  muUipUer  aad  muUiplieand  wUh 
reference  to  the  numbered  equation  next 
pri^l^yig  (hqae  t^m^  wi^ireyer  tftey  are 
used. 

Let  a  be  file  multiplier,  we  have 

Oa  ftssfl^  j^*M, 

<»!  by  (15f)» 

-*-«? (17.) 

Take  e  as  multiplicand^  then  omitting, 
as  I  shall  do  for  the  succeeding  part  of 
Uiis  {Mpet,  the  iptermediate  steps,  we 
find 

-rle^a (18.) 

With  b  as  multiplier,  we  find 

-cmha (19.); 

and  with  «  as  multiplicand,  we  obtain 

caa» (20.) 

So,  c  as  multiplier  gives, 

a-cft.... (21.) 

Hence,  in  this  Coquaternion  System,  the 
CQRinautatiye  phgracter  of  multiplication 
is  lost,  and  the  pystem  is,  conseiquentlyi 
abnomuiL 


To  remove  all  doubts,  however,  as  to 
the  essentially  abnormal  nature  of  this 
system,  I  shall  start  from  (he  assump- 
tion 

bct=a (22.), 

instead  of  (16.)  The  meaning  of  the 
contracted  notation  which  I  snail  now 
use  is  obvious — the  multwlier  being 
always  placed  first.  This  oeing  pre- 
ipised,  the  expression 

b  X  (22.) 
gives 

e»£« (23.) 

So,  (22.)  X  c  gives 

b=ac (24.) 

Again,  a  x  (24.)  gives 

ad»-c.... (25.), 

and  (23.)  X  a  gives 

ea^-b (26.), 

and,  finally,  e  x  (26.)  gives 

«=-c» (27.) 

It  may  be  as  well  to  give  the  following 
rule  for  conducting  our  processes  in  the 
above  cases.  Although  in  all  those  cases 
I  have  not  strictly  adhered  to  it,  it  wi}], 
I  think,  be  useful  in  practice.  Call  the 
relation  a/3  »  7  the  equation  A.  Form  the 
relations 

ak  and  AB, 
and  call  them  B  and  C  respectively. 
Next  form  By  and  yC,  and  the  remain- 
ing cendition  may  be  found  either  from. 
p  (By),  or  (yC)  a. 

4.  The  Fourthf  or  Coiessttrinp  Sy^ 
tern. 

Let  d,  e,  and  /  be  the  imaginaries  of 
this  system,  then  i|s  characteristic  la 
that 

*P««»=/«=1, 
and  we  also  take  «/««/.    Proceeding  as 
suggested  at  the  close  of  the  reiparks  pp 
the  Coquaternion  System,  we  find,  niip- 
cessively, 

t»4f,  and  d'mfis 
ff^iT,  aad/4s«^/ 
and,  finally, /s6i/. 

This  system  is  nomuiL  One  of  its 
defects  is,  that  it  takps  no  cogniaaoce  of 
the  expression  'v^— 1,  am}  copsequently 
has  no  relation  to  ordinary  Double 
Algebra. 

Oonekidmg  ObsenmHons. 
In  the  foregoing  remarks  I  have  dwelt 
on  the  anafytieal  oharaciter,  and  not  on 
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the  gsemeirieal  interpretation  of  the 
gystems.  On  the  latter  sulg'ect  there  ii, 
however,  one  remark  which  I  wish  to 
make  here,  for  the  purpose  of  correcting 
an  oversight  into  wnich  I  \ivfe  fallen  in 
a  note  at  p.  407  pf  yol*  xxziv.  of  the 
present  (did)  ^e«  of  the  PhUo9ophicai 
magaximt. 

In  the  TassAKiNc;  Thjsprt,  the  sym- 
bol 1  and  i'  denote,  respectively,  two 
pointa,  each  at  n  distance  tfnt<y  from  Uie 
origin,  but  in  straight  lines  at  right 
angles  to  each  other.  Through  the  poiqt 
1  draw  a  straight  liqe  perpendicular  to 
the  PULNB  eoptiiimqg  the  points  1  and 
f  and  the  origin.  In  this  perpendicular 
take  a  pdnt  at  a  distance  um^  from  th^ 
point  I.  Then/  will  represent  the  point 
so  taken  in  the  perpendicular.  In  the 
place  just  cited  frpm  the  Phiht^kieai 
mugaxwe^  I  have  made  /  represent  a 
point  in  the  perpendicular  through  iht^ 
origin.  But  a  symbol  (g)  which  should 
repreaent  such  a  point  would  seem  to 
satisfy  the  rektion  ^"O;  at  least  if  we 
adopt  the  fiews  which  I  took  in  my  inr 
terpretationofTessarines.  But  this  paper 
has  already  ea(tended  to  too  great  a  length 
to  i^rmit  me  to  enter  further  into  the 
sul^eet  I  may,  however,  add  that  by 
cflntoii  rotaium  we  may  perhaps  give  » 
more  convenient  interpretation  and  a 
m«re  aymmetrieal  form  to  the  Tessarine 
Theory  ooqaidered  in  its  application  to 
Geometry.  But  I  beg  to  be  understood 
aa  reaerving  for  future  discussion  the 
whole  iiiltjea(  of  Tbrsahiiib  JHranpuii 

TATIOil. 


nff  PUKOIPI.B  ON  WHICH  CIVIL  EMt 
OINBEaS  AMP  COVTBAPTQUa  8H0UMI 
BB  BBMUKEKATanf 

The  excellent  observations  on  the 
pemnneration  of  architects  which  ap» 
peered  in  th«  Meehwm'  Magazine  of 
B8th  July  last,  are  most  of  them  equally 
appUeabfe  to  the  mode  by  which  the 
manufaeturing  civil  engineer  is  usually 
vewavded  for  his  skill ;  this,  aa  is  wefi 
known,  is  usually  by  the  profits  obtained 
OB  the  engines  And  machines  he  fur- 
nishes, a  profit  sometimes  amounting  to 
dO  or  60  per  cent,  upoq  them,  besides  a 
leaser  one  as  a  per  centage  on  the  wages 
of  men  he  finds  to  ppt  up  bis  work« 
Tbia  mode  of  (compensation,  beQ»u^ 
the  amouni  of  it  is  concealed,  is  even 
worse  than  the  per  c^ntfge  tp  archit^t^^ 


which  is  at  a  fixed  rate  and  openly 
charged.  The  civil  engineer,  too,  has 
even  greater  inducements  than  the  archi- 
tect to  form  under  estimates,  for  under 
the  plausible  pretext  of  inventions  and 
improvements,  the  manufacturing  en- 
gineer can  easily  cfiuse  the  outlay  first 
calculated  on  to  be  doubled  or  trebled  in 
amount.  This  mode  of  remuneratioi^ 
has,  in  public  concerns  partiqularly,  often 
led  to  an  extravagant,  though  concealed 
amount  of  reward  to  some  men,  whilst 
other  inventors  of  important  improve- 
ments have  not  even  received  compep^ 
sation  equal  to  thipir  disbprsements  pn 
account  pf  them,*  Sir  Samuel  Bentham 
aware  of  this  discrepance,  and  thi^t 
where  contracts  were  g^vei^  as  a  rewardf 
<'  the  extra  profit  upon  artiples  supplied 
has  afforded  remuneration  enormous  ip 
anaount,*'  was  led  to  devise  means  by 
which  real  inventions  should  be  adp- 
quately  rewiirded,  without  subjecting  the 
public  to  concealed  and  uncertaip  expen- 
diture for  so-called  improvements,  but 
perhaps  of  little  real  value.  Accordinglv 
in  April,  1803,  he  proposed  to  tlie  Aa- 
miraity,  "  As  a  general  measure,  the 
giving  as  a  remuneration  the  exact 
amount  of  savings  for  some  specific  time, 
whether,  for  example,  for  a  year,  for 
two  years,  or  for  any  lonser  or  shorter 
period."  He  stated  at  the  same  tipie 
that  such  a  pleasure  would  '*  a£fbrd 
encouragement  to  persons  of  ability  in 
gpneral  for  the  production  of  inveqtiopa 


*  For  example,  the  late  Dr.  Qtunfs^  Fordyce  !■- 
▼ented,  on  chemical  nriiMiples,  the  means  of  nuni^- 
flttturing  charcoal  for  gunpowder  in  clota  iroi^ 
cylinders,  and  gave  up  much  time  to  the  Ordnance 
Department  in  oider  that  his  invention  might  Iw 
mada  practically  advantageous ;  he  was  fu^ished 
In  the  year  1786  with  documents  showing  officially 
the  superiority  of  gunpowder  that  had  been  mad* 
with  charcoal  pnpared  in  his  mode.  The  advan- 
tages of  his  Invention  having  been  appreciated  hy 
the  Master-General  of  the  Ordnance,  and  by  an 
under  him,  Dr.  Fordyce  received  a  letter  from  tha 
Ordnance-offlce,  acquainting  Um  that  Un  auin«9$ 
had  been  awarded  to  him  for  his  Invention  I  That 
sum  fell  far  short  of  his  expenditure  for  travelling 
to  and  f^o  to  Woolwich  and  elsewhere  lor  the  puv- 
pose  of  directing  the  construction  of  suitable  cyl^- 
ders.— He  never  applied  for  or  received  the  con- 
temptible boon.  Gunpowder  made  with  charcoal  pia- 
pared  in  his  manner  was,  in  actual  servipe.  Ibun4 
so  much  stronger  than  other  powder,  that  captaioa  in 
the  Navy,  down  to  late  In  the  last  war,  reAised  to  use 
it,  not  being  willing  to  diminish  the  usual  c|urffe; 
and  in  the  campaign  in  Flanders,  such  powder, 
from  its  superior  power  of  resisting  moistore,  was, 
on  one  occarion  at  least,  the  only  gunpowder  that 
was  fit  for  use.  Analogous  examples  of  recent  date 
might  be  adduced,  but  those  of  bygone  times  are 
preferable,  because  bearing  no  allusion  to  panons 
of  the  present  day. 
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tending  to  tbe  diminutioD  of  dockyard 
expenses  ;  while  at  the  same  time  such 
remuneration  would  not  hold  up  a  prece- 
dent whereon  claims  for  compensation 
could  be  founded  in  any  case  where  the 
reality  of  the  advantage  had  not  been 
previously  ascertained." 

Sir  Samuel  observed,  that  *  in  fa  onr 
of  such  a  mode  of  compensation,  the 
greater  the  sum  to  which  it  might  be 
found  eventually  to  amount,  the  greater 
in  the  same  proportion  will  be  the 
advantage  the  service  will  derive  from 
the  invention.  The  expense  which  such 
a  compensation  would  occasion  to  the 
public  would  be  no  new  expense,  but 
only  the  continuance  for  a  short  and 
limited  time  of  the  same  rate  of  expense 
which  had  theretofore  been  looked  upon 
aa  necessary,  and  which,  unless  some 
such  invention  as  the  one  in  question 
were  to  be  introduced,  must  of  course 
have  been  continued  for  a  long  and  un- 
limited time  without  any  prospect  of  its 
diminution." 

This  mode  of  remuneration  was 
adopted  in  the  case  of  Mr.  (now  Sir 
Isambard)  Brunei.  But  Sir  Samuel, 
from  experience,  knew  that  in  the  intro- 
duction of  improvements,  however  per- 
fect the  invention,  however  detailed  the 
instructions  for  carrying  it  into  execu- 
tion, more  or  less  frequent  superinten- 
dence of  the  inventor  is  usually  essential 
to  success ;  this  was  provided  for  in  the 
recommendation  that  an  allowance  should 
be  made  to  the  inventor  during  so  much 
time  as  he  should  be  actually  employed 
in  directing  the  introduction  of  his  in- 
vention, that  allowance  being  to  be  set 
down  as  an  item  of  capital  sunk,  and 
like  that  to  have  a  per  oentage  upon  it 
carried  to  account,  as  one  of  the  out- 
goings of  the  factory.  In  the  instance 
of  Mr.  Brunei,  this  allowance  was  a 
guinea  a  day  for  that  part  of  his  time 
ikaX  was  actually  employed  in  forward- 
ing the  block-making  machinery,  and 
the  per  oentage  upon  the  amount  of  this 
allowance  was  included  in  the  outgoings 
influencing  the  savings  on  which  his 
remuneration  depended.  That  remu- 
neration, being  a  twelvemontha'  savings 
by  the  manufacture  of  blocks  in  Ports- 
mouth Yard,  amounted  to  16,621/.  8s.l0d. 

A  sum  so  large  may  at  first  sight  be 
looked  upon  as  excessive,  but  it  cannot 
be  so  considered  if  compared  to  the  pro- 
fits obtained  by  private  manufacturers, 


who  on  their  own  account  have  brought 
happy  inventions  into  use.  As  to  Uo- 
vernment,  besides  paying  that  one  year's 
savings,  those  derived  to  the  public  from 
the  manufacture  of  blocks  in  Portsmouth 
Dockyard  had,  before  the  end  of  the  war, 
amounted  to  no  less  a  sum  than  about 
100,000/. 

In  making  out  at  the  Navy-office  the 
amount  of  remuneration  due  to  Mr. 
Brunei,  one  of  the  frequent  oversights 
in  forming  contracts  came  to  light. 
Blocks  and  block  -  maker's  wares  it 
appeared  had  been  supplied  to  the  Navj 
by  two  difierent  contractors,  Mr.  Taylor 
and  Mr.  Dunsterville,  but  the  prices 
allowed  to  them  by  their  respective  con- 
tracts, were  in  the  one  nearly  double  of 
those  in  the  other.  It  followed  that  at 
Mr.  Dunsterville's  prices,  the  savings  on 
a  certain  portion  of  blocks,  &c.,  would 
have  amounted  to  but  6,691/.  7s.  AA^ 
whereas  at  Mr.  Taylor's  prices,  the 
savings  on  the  same  quantities  of  the 
same  articles  would  have  been  no  less 
than  12,742/.  8s.  2d.;  such  dissimilarity 
in  contract  prices,  thouG^h  then  offidaUy 
exhibited  by  Sir  Samuel,  does  not  seem 
to  be  corrected  at  the  present  day,  for  at 
p.  978  of  the  "  Report,  &c.,  of  the 
Committee  on  Navy  Estimates,"  1848, 
it  appears  that  the  contract  price  for 
coals  delivered  at  the  dockyard  at  Ports- 
mouth was  16s.  dd.  per  ton,  but  coals 
delivered  in  the  same  harbour  for  tibe 
marine  barracks  and  infirmaries  was 
contracted  for  at  a  much  higher  price,  of 
no  less  than  22s.  2d.  per  ton.  Yet  tfiia 
great  difference  seems  to  have  escaped 
the  notice  of  that  committee,  as  it  moat 
have  done  the  naval  authorities.  Sueh 
incongruities  unfortunately  deter  many 
persons  who  would  otherwise  tender  for 
naval  supplies ;  since  differences  so  great 
and  glaring  are  by  the  pubUc  often 
attributed  to  favouritism.  However  that 
might  have  been  in  regard  to  Taylor  and 
Dunsterville,  when  this  discrepance  ap- 
peared, Sir  Samuel  thought  it  incumbent 
on  him  to  enter  himself  into  minnte 
details,  in  order  to  ascertain  what  the  fair 
amount  of  savings  really  were.*  SeTcral 


*  The  three  manufacturing  establiahmenta  in 
Porttmonth  Doekvard,  the  metal  mills,  the  wood 
mills,  and  the  mulwrights,  were,  from  the  first, 
placed  under  the  sole  duection  of  Sir  Samuel,  and 
In  such  manoer,  that  to  near  the  end  of  1812  the 
management  of  them  was  as  entirely  confided  to 
him  as  if  he  had  carried  them  on  for  his  own  pii- 
Tate  emolument.  He  sought  to  make  tlwm  modab 
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of  the  identical  macbines  that  he  had 
ioTented,  and  had  in  use  at  his  brother's 
house  in  the  year  1794,  had  subsequently 
been  put  up  in  the  wood  mills  atrorts- 
moatn,  and  were  used  in  the  sawing  of 
wood  for  blocks  ready  for  Mr.  Brunei's 
sbaping-maehines,  but  it  having  been 
difficult  to  distinguisb  the  amount  of 
saTinga  made  by  the  Bentham  machines, 
be,  for  this  and  other  reasons  stated  in 
his  letter  to  the  Admiralty,  May,  1813, 
finally  determined  on  recommending 
that  die  savings  resulting  from  the  whole 
manufiitfture  of  blocks  should  be  awarded 
to  Mr.  Brunei  as  his  remuneration; 
bat  it  would  rarely  happen  that  the  indi* 
▼idnal  called  upon  to  calculate  savings 
would  himself  have  been  a  contributor 
to  them. 

This  principle  on  which  compensation 
may  be  ^rounded  is  in  several  instances 
applicable  to  private  concerns — ^it  often 
occurs  in  them  that  some  one  in  an  infe- 
rior station  contrives  improvements  in 
the  processes  or  machinery;  in  such 
cases,  without  calculating  with  minute 
accuracy  the  exact  amount  of  savings, 
an  approximate  estimation  of  them 
might  easily  be  made— the  amount  of 
tiiem  for  a  definite  time  Would  be  both  a 
more  equitable  reward  to  the  man,  and 
more  advantageous  to  the  master,  than 
tiiat  of  either  making  a  present  of  a  sum 
of  money  incommensurate  with  the  bene- 
fit, or  of  promoting  the  inventor,  as  is 
often  done,  to  a  higher  station,  for  which 


of  the  economj  and  order  with  which  he  felt 
■Mored  nutnufaetoriee  on  Government  account 
ndght  be  ctfrried  on ;  he  especially  insisted  on  the 
aeed  d  keeping  accounts,  and  had  them  kept  in 
flkoaa  establiabments,  so  as  to  exhilrit  the  real  and 
total  cost  of  OTeiy  article  produced ;  and  ftirlher, 
he  aeaerted  that  aoeonnts  so  kept  should  habitually 
be  put  to  use,  by  bringing  to  the  Tlew  of  the  supe- 
liar  aathorities,  and  ultlnutely  to  Parliament,  com- 
paratiTe,  though  abstracted,  statements  of  the  cost 
of  aitieles  obtained  by  different  means,  and  under 
dUfarent  ciroumstancee.  He  was  the  first  to  show, 
which  ho  repeatedly  did,  officially,  that  the  whole 
of  the  etrli  business  of  the  Naval  Department  was 
ao  other  than  a  great  manufacturing  and  commer- 
cial eoncem,  and  that  to  carry  it  on  judiciously, 
the  aaino  principles  should  be  adhered  to  as  those 
by  which  nrlTate  manufactories  are  guided.  The 
heads  of  the  items  on  which  Mr.  Brunei's  remu- 
aeration  was  calculated  may  be  seen  in  '*  Financial 
Befonn  Scrutinised,"  published  by  Hatchard,  1830 
—and  thoy  will  show  that  several  real  expenses  are 
there  brought  to  account  which  never  entered  into 
the  uaoal  aceounts  of  naval  expenditures.  The 
pioflta  by  the  metal  mills  had,  before  his  office  was 
aboUahod,  paid  off  the  capital,  with  oompouod  in- 
tereat  on  it,  that  had  been  sunk,  in  their  erection, 
and  was  then  working  at  a  profit  of  no  Ion  than 
^^jttiL  12a.  Sd.  pu  aaaun. 


perhaps  he  might  not  be  qualified,  not- 
withstanding his  inventive  genius.  But 
these  remarks  are,  of  course,  not  con- 
sidered as  applicable  to  inventions  of  a 
superior  order,  such  as  would  justify  the 
obtainment  of  a  patent,  or  at  least  the 
benefit  of  registration. 

Still  it  remains  for  some  superior  mind 
to  devise  the  means  bv  which  architectu- 
ral and  engineering  talents  could  be  ade- 
quately rewarded  without  prejudice  to 
the  employer.  Architects  and  civil  en« 
gineers  have  necessarily  had  large  sums 
expended  on  their  education,  they  have 
consumed  much  time  in  study,  they 
must  besides  possess  the  endowments  of 
taste  and  of  inventive  genius,  and  they 
should  habitually  combine  in  their  de- 
signs efficiency  with  economy — a  rare 
assemblage  of  requirements,  and  worthy 
of  high  reward ;  yet  how  seldom  would 
a  thousand  pounds  or  two  be  considered 
but  as  a  fair  ^mpensation  for  an 
approved  design  ?  and  so  long  as  a  man 
fails  to  receive  by  open  means  a  reason- 
able remuneration  for  his  time  and  skill| 
it  must  be  feared  that  they  will  continue 
to  be  paid  for,  and  over-paid  for,  in 
some  such  mischievous  way  as  a  per 
centage  to  architects  on  expenditure, 
and  by  a  profit  on  machinery  to  civil 
engineers. 

M.  S,  B. 


LAW  or  PATKNTa.— RIPOBT  OV  THS  OOM- 
MITTBB  ON  THB  SIOMBT  AND  PATVT  BBAL 
OPFICaS. 

Bxtraetifinm  Mmuta  qf  Bvidenee, 

(Continued  from  page  189.) 

Tkonuu  Webster,  Beq,,  Saamkud: 

It  hat  been  represented  to  the  Gommittse 
that  the  common  praotioe  with  regard  to 
Scotch  and  Irish  inventions  is  for  a  person 
to  apply  first  for  an  English  patent.  Investi- 
gation then  ukes  place  before  the  English 
Crown  lawyersi  and,  if  the  patent  be  grant- 
ed, application  is  often  snbteqnently  made 
for  a  Scotch  or  Irish  patent.  And  it  has 
been  stated  that  the  investigation  wUch 
takes  place  before  the  Lord  Advocate,  or 
before  the  Irish  Attorney-General,  is  not  of  a 
very  strict  character,  and  that  they  are  a  good 
deal  influenced  by  the  prerious  investigation 
in  England.  Is  that  consistent  with  yoor 
knowledge  ?— Yes ;  I  have  ao  doubt  that  it  is 
so,  and  for  this  reason,  the  Lord  Advocate 
is  very  often  in  London  on  official  bniiness. 
It  is  much  easier  machinery,  and  is  BBore 
easy  here,  probably,  the  getting  a  paltnly 
k8 
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tbao  in  Sootiand.  But  I  take  it  the  principal 
reason  ii  thU ;  that  tiua  ia  the  great  seat  of 
manufactures  compared  mth  Scotland,  and 
that  five  to  two  are  more  likely  to  be  profit- 
able in  this  country  than  in  Scotland.  In 
fact,  having  a  patent  here,  you  can  supply 
Scotland  from  this  place.  I  think  that  is 
the  reason,  and  not  any  adTantages  of  the 
kind  you  have  adverted  to ;  because,  why 
should  the  Attorney-Oeneral's  report  be 
any  better  than  the  Lord  Advocate's  ?  The 
end  is  to  get  the  patent.  If  you  have  a 
report  here,  then,  inasmuch  as  that  is  a  sort 
of  decision  that  the  patent  is  new  in  all  the 
realms,  the  Lord  Advocate  will  most  likely 
■ay,  "  Well,  if  it  is  not  new,  you  must  take 
it  upon  'your  own  risk."  There  has  been 
one  decision  upon  that.  I  know  that  the 
practice  introduces  this  grievance,  of  per- 
sons who  have  failed  before  the  Attorney- 
General,  going  and  entering  a  caveat  before 
the  Lord  Advocate,  leading  to  further  liti- 
gation, and  stopping  the  patent  of  the  in- 
ventor. If  the  Committee  inquire  into  it, 
they  will  find  that  there  has  been  considerable 
collision  in  respect  to  the  electric  telegraph, 
between  various  applicants  before  the  At- 
torney-General here  and  before  the  Lord 
Advocate  in  Scotland. 

In  the  ease  of  a  patent  for  one  coantry 
having  currency  for  the  three,  you  would 
propose,  of  course,  that  the  patent  in  each 
eoontry  ahonld  only  be  taken  out  by  parties 
having  an  interest  in  that  country,  not  by 
strangers.  That  is,  you  would  not  let  a 
man  from  Ireland  or  England  take  out  a 
patent  in  Scotland  ? — I  certainly  would.  The 
drenmstanoe  wfaioh  leada  a  man  to  prefer  a 
Scotch  or  Irish  patent  to  the  Bnglbh,  can 
only  be  that  from  the  seat  of  the  manufitc- 
ture  he  Ainks  he  can  supply  the  country 
with  the  manufactured  article  from  that  spot. 
In  the  case  of  Whittock's  patent,  the  pro- 
fits came  entirely  from  Scotland.  In  the 
ease  of  the  hot-blaat,  the  person  might  have 
•aid,  «'  It  is  not  worth  my  while  to  take 
out  a  patent  for  Englsnd,  I  will  limit  myielf 
to  Scotland." 

Has  not  the  Attorney-General  much  more 
txpeiienoe  hi  patent  cases  than  the  Crown 
lawyers  in  either  of  the  two  other  countries  ? 
•— 'Much  more. 

Tlie  number  of  applications  for  Bnglish 
patents  is  far  greater  than  those  for  Scotch 
or  Irish  ? — ^Tes,  far  greater.  The  number 
of  oases  tried  here  is  much  greater. 

For  that  reason,  do  not  you  think  that 
the  English  Attorney- General  is  likely  to  be 
a  better  tribunal  for  deciding  upon  patent 
oases  than  the  Lord-AdTocate  or  the  Attor- 
ney-General for  Ireland  ?^No,  I  think  not. 
There  Is  no  doubt  that  the  Attorney-Gene- 
lal  baa  raoro  praotioe  s  there  are  many  more 


patent  caaea  here»  and  therefore  he  assy  be 
presumed  to  have  more  practioe ;  but  thsn  be 
has  a  great  deal  more  to  do.  I  think  that 
Scotchmen  are  almost  invariably  more  gene- 
rally educated  than  English  lawyers,  and 
therefore  you  are  more  likely  to  have  a  com- 
bination of  scientific  knowledge,  which  is  de- 
sirable. Therefore,  putting  individual  against 
individual,  I  should  say  that  the  Scotch 
lawyer  is  quite  as  likely  to  give  a  proper 
decision  on  matters  of  patents  as  the  Eng- 
lish lawyer.  It  is  true  that  there  ia  a  ^reat 
deal  more  patent  businesa  in  thia  country, 
but  the  Attorney-General  ia  much  more 
•ogaged. 

In  point  of  fact,  I  snppoee  the  Attorney- 
General  himself,  and  the  Lord  Advocate, 
are  in  every  great  patent  case  that  ooenrs  ? 
—Yea. 

All  questions  of  inventions  and  patenta 
in  Scotland  are  tried  in  the  Scotch  courta. 
The  hot-blast  case  was  first  tried  in  the 
Scotch  courts,  waa  it  not?— The  first  trial 
was  here.  Mr.  Nellson,  In  fact,  rather  pre- 
fiBrred  trying  it  here ;  the  matter  is  better 
understood.  As  to  personal  qualification,  I 
think  it  is  not  ijuite  a  correct  view  that  has 
been  taken.  What  has  the  law  officer  to  do 
here  ?  He  really  does  not  act  very  much  aa 
a  judge.  He  aays,  <*  There  is  no  inter- 
ference, therefore  you  take  the  patent  at 
yonr  own  risk  i"  or,  *'  There  is  intafbreaoe, 
and  you  must  come  to  some  arrangement.*' 
He  is  not  a  judicial  officer.  If  he  were,  he 
ought  not  to  take  briefa  in  patent  caaea.  If 
you  viewed  him  as  acting  judicially  rather 
than  ministerially,  he  ought  not  to  act  aa  he 
does. 

In  fact,  the  case  is  very  Uttle  inquired 
into  in  either  the  one  caae  or  the  other  ?*- 
No. 

Can  it  be  said  with  any  correctneai  that  the 
Attorney-General,  in  deoiding  upon  the  grant 
of  a  new  patent,  ia  aicting  miniateriallyr— 
Yea,  and  for  this  reason.  If  it  is  not  opposed, 
it  goes  as  a  matter  of  course.  He  ai^aa  the 
warrant ;  the  warrant  ia  made  ont,  and  he 
signs  the  documents  as  a  matter  of  ooutk. 
It  ia  only  in  a  case  in  which  it  ia  oppoeed 
that  the  matter  oomes  before  him;  and 
then  the  utmost  he  does  is,  that  he  heara 
the  parties,  and  says  if  in  his  opinioii  then 
la  no  interference,  and  then  the  patent  goea 
aa  a  matter  of  course.  If  there  ia,  ho  says, 
"  Well,  you  mnst  settle  it  among  yonroelTes, 
or  I  cannot  grant  you  the  patent." 

In  ease  of  opposition,  does  not  the  At- 
torney-General act  judicially  in  the  atricteat 
sense  of  the  word  ?— No,  I  think  ho  doss 
not.  His  course  is  this.  If  there  is  an  in- 
teiference  to  that  extent  he  acta  judicially, 
beoause  he  prononncea  an  opinion;  there- 
fore, there  being  an  interferanoe,  ^o  palent 
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maat  noc  go  vnlen  the  ptrtiM  can  agree  ; 
and  therefore  the  reanlt  of  that  decisioD  of 
there  being  interference  ii»  that  the  parties 
niiiat  come  together*  or  elae  no  patent  is 
granted.  That  ia  a  case  in  which  there  are 
two  riyal  patentees.  Suppose  the  opposition 
to  be  as  bietween  two  patentees  both  apply- 
ing for  patents ;  if  he  says,  **  There  is  no 
interference/'  both  patenta  go ;  if  there  is, 
only  one  pateot  is  granted,  according  to  the 
arrangement  the  parties  may  make  between 
themaeWet.  Now  in  the  case  in  which  the 
ground  of  application  is  that  the  invention 
ia  oUl,  he  certainly  does  not  act  judicially, 
becanae  in  the  m^ority  of  cases  he  says, 
"  Well,  if  it  is  old,  then  there  is  no  hi^rm  in 
granting  the  patent;  you  have  your  remedy. 
I  ahaU  preclude  the  party  for  ever  if  I  do 
not  grant  it"  I  do  not  think  that  he  acts 
jadiciaUy  at  all  in  that  case. 

When  you  aay  that,  you  mean  that  as  far 
as  poeaible  he  aToids  the  necessity  of  coming 
to  a  distinct  decision  ?— Yes,  which  will  pre- 
elade  the  rights  of  parties* 

Comparing  the  Euglish  Attorney-General 
with  the  Scotch  Lord  Advocate,  as  regards 
their  competency,  your  views  seem  to  be 
that  the  greater  experience  of  the  English 
Attorney-General  is  compensated  by  the 
greater  command  of  time  by  the  Lord  Ad-  . 
Toeete,  and  his  more  general  familiarity  with 
soientiAo  questions ;  so  that  the  two  might 
be  considered  on  aa  equality  ?— One  ought 
not  perhapa  to  express  an  opinion  in  that 
wmy.  Having  seen  a  great  deal  of  the  law- 
officers  of  this  country,  I  know  that  they 
are  so  harassed  and  occupied,  that  I  wonder 
the  business  is  done  as  well  aa  it  is.  It  is  a 
nairsde  to  me  how  the  present  Attorney- 
General  does  manage  to  get  through  matters 
of  this  sort.  I  put  it  upon  this  footing  i  if 
.  yon  require  a  party  to  state  on  paper  what 
hie  invention  is,  and  another  party  to  state 
OB  what  grounds  he  opposes,  yon  really 
reduoe  it  to  a  matter  of  simple  comparison 
that  almost  any  person  can  understand. 

Do  you  think  this  system  would  be  ob- 
jectionable, that  it  should  be  competent  to 
the  Crown  to  grant  a  patent  to  be  yalid  for 
the  three  kingdoms  upon  the  report  of  the 
Fiogliah  Attorney  or  Solicitor-General  $  and 
that  it  should  be  also  competent  to  the 
Crown  to  grant  a  patent  that  should  be  valid 
Ibr  Scotland  only  upon  the  report  of  the 
Lord  Advocate,  and  similarly  with  regard  to 
Inland  ?->I  do  not  see  why  it  should  not 
he  oompetent  for  the  Crown  to  grant  a  patent 
for  the  three  countriea,  on  the  report  either 
of  the  Bnglish  Attorney  or  SoUoitor-Gene- 
r»l,  or  the  Lord  Advocate,  or  the  Attorney 
cw  SoUcitor-Generalt  for  Ireland,  and,  ^ 
/brHori,  I  see  no  objection  to  the  Crown 


granting  a  patent  to  a  limited  extent.  Why 
is  there  to  be  any  preference  given  to  the 
report  of  the  Attorney-General  over  the 
Lord  Advocate's  or  the  Attorney-General 
for  Ireland.  If  a  party  says,  "I  live  in 
Dublin,  or  in  Edinburgh,  I  do  not  want 
to  go  to  town,"  why  should  he  not  obtain 
his  patent  for  the  three  kingdoms  on  the 
report  of  the  law-officer  on  the  spot,  rather 
than  the  law-officer  at  a  distance  ? 

After  the  Patent  Bill  is  prepared,  the 
patent  is  forwarded  through  the  Signet  and 
Privy  Seal-offices  ?-^Yes» 

The  part  of  the  prooeeding  is  regulated 
by  the  statute  of  Henry  VIII.,  is  it  not  ? 
-—Yes,  entirely,  and  which  was  passed 
for  the  purpose  of  creatmg  fees :  —  the 
27th  of  Henry  VIIL,  Chapter  11,  which  rs- 
quires  that  every  patent  should  be  brought 
to  the  clerks  of  the  Signet  and  Privy  Seal, 
and  go  through  esrtain  stsges.  Up  to  that 
stage,  I  believe,  it  is  a  matter  of  practioe 
which  the  particular  offices  oould  control. 
From  that  stage  it  is  a  matter  regulated  by 
an  Act  of  Parliament  passed  simply  for  the 
sake  of  the  fees,  and  is  a  very  great  hardship. 
If  you  have  two  names,  you  have  the  ex- 
pense very  much  increased  i  three  and  so  on 
without  any  corresponding  benefit  or  pro- 
tection ;  in  fai  t,  the  offices  are  absolutely 


Is  it  not  stated  in  the  preamble  to  that 
statute  that  the  object  is  to  increase  the  fees 
to  the  clerk  at  the  Signet  and  the  elerk  at 
the  Privy  Seal-office?— Yes;  it  sUtes  that 
the  clerks  of  the  Signet  and  Privy  Seal  give 
their  daily  attendance  for  great  and  weightr 
affairs,  and  have  no  fees  *  *  other  than  oometh 
and  groweth  of  the  said  Signet  and  Privy 
BeaL"  And  that  statute  was  passed  simply 
as  a  means  of  paying  the  clerks  by  requiring 
every  grant  to  pass  through  Hieir  hands. 
They  receive  fees  which  are  not  specified  on 
those  grAnts. 

Do  not  you  apprehend  that  that  statute 
had  mainly  reference  to  other  granta  than 
grants  of  patenta  for  new  inventions  i — I 
should  think,  at  that  time,  that  a  patent  for 
an  mvention  was  a  thing  hardly  known.  I 
am  not  aware  of  any  patent  for  an  inren- 
tion  of  an  earlier  date  than  about  the  44th 
of  Elizabeth,  and  this  was  a  statute  which 
was  passed  some  60  years  before  that  time, 
therefore,  I  take  it  that  at  that  time  patents 
for  inventions  were  things  not  known. 

The  principal  statute  which  regelates  pa- 
tenta for  inventions  is  the  statute  of  James 
I.,  is  it  not  ?— Patento  exist  now  cutely  by 
virtue  of  that  sUtnte,  but  it  contains  nothing 
ss  regards  the  practice.  It  merely  declared 
all  monopolies  to  be  void,  exeepting  the 
grants  of  Letters  Patent  for  now  miiiulbe- 
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tores  for  14  years  to  the  true  and  first  in- 
yentor  thereof.  That  statute  merely  defines 
what  was  the  law  of  patents,  and  has  nothing 
to  do  with  the  practice ;  that  is  wholly  re- 
gulated by  the  statnte  of  the  27th  of  Henry 
YIII.,  and  the  18th of  Henry  Vl. 

Do  yon  see  any  advantage  in  carrying  a 
patent  for  a  new  inyention  throngh  the  Signet 
and  Priry  Seal-offices  ?— None ;  but  a  very 
great  disadTantage  both  as  regards  delay  and 
expense ;  and  in  the  case  of  the  absence  of 
the  Lord  Privy  Seal,  it  is  a  source  of  very 
great  expense.  I  hare  been  told  that,  at  the 
time  when  the  Lord  Privy  Seal  was  in  at- 
tendance on  Her  Majesty  in  Scotland,  it  had 
put  one  of  my  clients  to  22/.  additional 
expense  to  get  a  patent  through  the  Privy 
Seal.  It  occasions  delay ;  and  I  need  not 
say,  that  delay  is  a  matter  of  setioua  con- 
sequence, inasmuch  as  the  patent  does  not 
date  till  the  date  of  the  Privy  Seal.  It  is  a 
matter  of  very  great  importance ;  and  that 
will  illustrate  the  principle  of  the  statute  of 
the  18th  of  Henry  VI.,  which  requires  that 
a  patent  shall  not  be  dated  previously  to  the 
date  of  the  Privy  Seal :  that  was  by  reason 
of  their  getting  offices  and  lands'  grants 
dated  as  ftir  back  as  possible :  and,  there- 
fore, the  statnte  says,  that  the  patent  shall 
not  be  dated  of  a  prior  date  to  that ;  it 
might  be  dated  at  a  subsequent  date.  It  is 
clear  that  the  practice  as  it  exists  now,  was 
a  practice  established  wholly  with  reference 
to  lands  and  offices,  and  entirely  without 
regard  to  this  mass  of  property  that  has 
grown  up. 

Patents  for  new  inventions  have  been  sub- 
jected to  a  process  which  was  devised  for 
totally  different  purposes  ?— Yes,  every  stage 
you  come  to  shows  that.  The  form  of  the 
Letters  Patent  shows  that  it  has  been  mould- 
ed from  time  to  time  with  reference  to  grants 
of  lands  and  offices. 

It  appears  that  copies  of  the  patents  are 
made  out  in  the  Patent  Bill-nffice,  and 
transmitted  to  the  subsequent  offices,  in 
order  that  certain  formal  additions  may  be 
made  to  them,  and  the  proper  seals  attached ; 
are  yon  aware  of  any  advantage  which  arises 
from  the  system  of  transcripts  and  the  pas- 
sage of  the  patent  through  the  different 
offices  ?— No,  I  am  not  aware  of  any  ad- 
vantage whatever,  but  of  a  very  great  ttisad- 
vantage,  which  I  will  illustrate  very  prac- 
tically in  the  case  of  Nickle^s  Patent,  in 
which  the  word  "  recovering"  was  put  for 
*'  covering."  If  you  happen  to  have  a  mis- 
take at  anyone  stage,  inasmuch  as  these 
three  transcripts  are  made  in  one  office,  that 
is  repeated  vrithout  a  chance  of  correction ; 
there  being  no  supervision,  nor  any  advant- 
age of  that  kind.  All  that  could  be  required 
would  be  to  have  one  record  kept  of  each 


stage ;  whereas,  here  yon  have  three  records, 
two  of  which  might  be  dispensed  with. 
There  could  be  no  reason  why  the  Queen's 
Bill  should  not  become  the  Privy  Seal  Bill, 
and  be  the  record  upon  which  the  patent 
was  granted. 

Does  not  a  multiplicity  of  transcripts 
increase  the  chances  of  error  ?«-Yes,  and 
expense  of  necessity.  I  never  heard  any 
suggestion  of  any  aidvantage  to  be  derived 
from  the  three  Bills — ^the  Queen's  Bill,  tlie 
Signet  Billy  and  the  Privy  Seal  Bill ;  one  is 
necessary. 

One  must  be  retained  as  a  record  ? — ^Tes. 

Do  you  think  it  is  necessary  that  the  grant 
of  a  patent  should  be  so  long  an  instrument 
as  it  is  at  present  ?— I  do  not  think  it  b ; 
but  I  do  not  think  that  that  is  of  any  Tery 
great  consequence. 

Are  there  not  certain  clauses  which  are  in 
each,  which  stand  in  every  patent  ?— Yes ; 
but  I  do  not  think  that  oould  be  shortened 
much.  You  must  recite  the  petition  ;  then 
there  is  the  granting  and  the  prohibitory 
part,  and  certain  provisoes  which  are  clearly 
inoperative,  and  which,  as  the  law  bow 
stands,  onght  not  to  exist ;  they  are  con- 
trary to  law.  In  the  case  of  Brown  v. 
Annandale,  Lord  Lyndburst  suggests  that  a 
patent  containing  provisoes  of  the  form  that 
are  usually  inserted,  inasmuch  as  such  pro- 
visoes are  contrary  to  law,  might  be  repealed 
by  scire  fudoB  upon  that  very  ground. 

Is  there  any  necessity  for  the  clause  com- 
manding the  justices  not  to  molest  paten- 
tees?—None  whatever;  it  is  altogether 
rubbish. 

The  first  proviso  is,  **  that  if  the  grant  be 
contrary  to  law,  the  patent  may  be  repealed." 
Is  there  any  necessity  for  an  express  decla- 
ration to  that  effect  ?  might  not  a  general 
enactment  suffice  ? — If  it  be  contrary  to  law, 
if  it  be  not  a  new  invention,  it  is  not  the 
subject  of  a  grant,  and  therefore  falls  to  the 
ground,  not  being  within  the  exception  in 
the  Statute  of  Monopolies.  That  raises 
the  question  as  to  the  mode  of  repealing 
patents.  Tlie  proviso  is  in  this  shape: 
"Provided  always,  and  these  our  Letters 
Patent  are  and  shall  be  upon  this  condition, 
that  if  at  any  time  during  the  said  term 
hereby  granted  it  shall  be  made  to  appear  to 
ns,  our  heirs  or  successors,  or  any  aix  or 
more  of  our  or  their  Privy  Council,  that  thia 
our  grant  is  contrary  to  law."  Now,  I  have 
always  thought  that  the  proceedings  by  setrr 
facias  for  repealing  patents  were  not  the 
proper  ones,  and  that  the  Privy  Council  ww 
the  tribunal  which  ought  to  be  applied  to 
under  this  proviso.  It  is  quite  obvious  that 
this  is  a  proviso  introduced  to  enable  the 
Privy  Council,  or  to  enable  the  Lords,  under 
the  Signet  or  the  Privy  Seal,  to  eKerdM  a 
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jnriidietioii  in  addition  to  the  oommon  Iaw 
juriidiction  which  they  had.  Though  I  he- 
liere  this  not  to  have  been  acted  upon,  yet 
there  ie  no  doubt  that^  in  earlier  timee,  the 
patents  were  dealt  with  in  a  summary  man- 
ner by  the  Star  Chamber  and  by  the  Privy 
Council,  and  in  Tarions  ways.  There  is 
more  in  that  proviso  than  the  mere  declara- 
tion at  common  law.  The  Crown,  of  course, 
or  the  Attorney-General,  introduces  any 
proviso  that  he  thinks  necessary  for  the 
patentee  or  the  Crown. 

With  regard  to  all  of  the  permanent  provi- 
sos in  a  patent,  would  it  not  be  practicable  to 
have  a  set  of  general  enactments  upon  the 
subject,  and  to  frame  the  patent  in  a  very 
bri^  form? — ^Yon  might  leave  this  out, 
there  is  no  good  in  it.  As  the  proviso 
stands,  it  grants  a  jurisdiction  which  the 
Vriwj  Coundl  would  not  have  at  common 
law.  Probably  it  ia  preserving  to  them  the 
jurisdiction  that  th^  had  as  to  granting 
common  lands. 

If  it  were  desirable  to  preserve  that  juris- 
diction, might  it  not  be  done  by  enactment  ? 
—It  might  certainly;  no  doubt  about  it. 

Would  it  not  be  the  most  convenient 
mode  of  doing  it  ?— It  is  of  no  use  keeping 
this  proviso  as  it  is,  because  it  has  not  been 
acted  upon.  I  am  not  prepared  to  say  that 
the  Privy  Council  would  not  be  a  much  bet- 
ter tribunal  for  the  repeal  of  patents  than 
the  present  one;  for  nothing  can  be  more 
hanuBsing,  or  expensive,  or  vexatious,  both 
to  the  patentees  and  to  prosecutors,  than  the 
prasent  proceedings  by  scire  /aeia$.  The 
Kaster  of  the  Rolls  and  the  Attorney- Gene- 
ral, in  their  Petty  Bag-office  Bill,  have  done 
something  to  mend  matters ;  but  it  is  a  very 
harassing  proceeding,  and  one  that  ought 
not  to  be  tolerated.  My  observation  upon 
this  proviso  is,  that  this  is  a  proviso  that 
gives  to  the  Privy  Council,  or  Lords  of  the 
Signet  and  Privy  Seal,  the  power  of  repeal- 
ing a  patent ;  and  I  say  that,  before  that  is 
struck  out  altogether,  it  would  be  as  well  to 
consider  whether  the  object  of  that  is  not 
good,  and  whether  some  other  mode  of 
dealing  with  the  repeal  of  a  patent  had  not 
better  be  substituted.  The  next  proviso  is, 
''  Not  to  interfere  with  any  Letters  Patent 
previously  granted.' '  That  is  wholly  inope- 
rative as  regards  Letters  Patent  for  inven- 
tions. There  can  be  no  earthly  meaning  in 
it,  except  by  referring  it  to  preserving  grants 
of  offices  and  lands ;  because  if  an  invention 
is  the  subject  of  a  prior  patent,  the  second 
patentee  is  not  the  true  aod  first  inventor, 
and  the  invention  is  not  new  ;  therefore  that 
la  wholly  without  any  meaning. 

It  is  inapplicable  to  the  grant  of  a  patent 
for  a  new  invention? — Clearly  so.  That 
has  been  preserved  from  the  original  grants 
of  lands  and  offices. 
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The  next  proviso  is  that,  if  the  patent 
becomes  vested  in  more  than  twelve  persons, 
the  patent  is  to  become  void  ?-«That  is  a 
very  serious  question  occasionally,  and  that 
is  a  proviso  which  I  should  not  be  disposed 
to  omit,  for  this  reason,  it  is  got  over  by 
granting  a  licence  to  a  Company.  It  was 
introduced,  in  accordance  with  the  princi- 
ples of  the  statute  called  the  Bubble  Act,  to 
prevent  a  too  extended  copartnership  in  a 
patent,  and  I  think  it  is  good  in  principle. 
It  not  unfrequently  happens  that  a  patent  is 
worth  nothing,  excepting  to  have  a  legal 
proceeding  upon,  and  to  harass  parties ;  for 
as  you  facilitate  the  introduction  of  capital, 
and  a  larger  number  of  parties  become  in- 
terested in  patents,  you  give  rise  to  litiga- 
tion. I  think  that  is  a  proviso  tiiat  ought 
not  to  be  excluded  without  fUl  considera- 
tion. 

Might  not  a  proviso  be  made  the  subject 
of  specific  legislation,  so  as  to  avoid  the 
necessity  of  repeating  it  in  each  individual 
grant  of  the  patent? — In  some  cases  you 
might  wish  to  exclude  that  altogether.  In 
some  cases,  I  think,  it  would  be  proper, 
upon  application  to  the  Attorney-General, 
to  allow  more  than  the  prescribed  number 
of  partners. 

In  that  case,  the  power  might  be  reserved 
to  the  Crown  by  special  declaration  ? — ^Yes. 

Is  that  clause  ever  omitted  ?— No.  It 
used  to  be  five,  it  has  latterly  been  extended 
to  twelve.  I  think  that  is  a  special  case  ;  I 
do  not  object  to  it.  I  am  not  an  advocate 
for  general  legislation  in  cases  where  you 
must  sometimes  have  the  course  of  legisla- 
tion interfered  with  by  a  special  suspension 
of  its  power.  As  to  "  the  specification  to 
be  enrolled,"  there  is  no  objection  to  that. 
The  next,  as  to  "  articles  required  for  the 
service  of  the  Crown  to  be  supplied,"  is  a 
most  improper  proviso.  It  has  been  used, 
and  has,  very  improperly,  at  times,  been 
held  as  a  threat  over  patentees,  and  I  think 
ought  not  to  stand. 

Does  the  Crown  ever  exercise  that  right  ? 
•—It  has  been  threatened,  and  is  a  bugbear 
and  a  prejudice  to  patentees  oertainly.  It 
gave  rise  to  a  case  of  mandamus;  a  case 
where  the  Lords  of  the  Admiralty  chose  to 
use  a  patent  anchor,  and  would  not  pay  for 
it.  The  Court  of  Queen's  Bench  would  not 
grant  a  mandamus  to  compel  them  to  do  it. 
I  do  not  think  that  the  Crown  would  then 
use  it,  but  there  is  the  power  to  use  it,  and 
it  is  an  embarrassing  proviso.  I  think  that 
matters  ought  not  to  stand  as  they  do  under 
this  proviso,  as  being  neither  right  to  the 
Crown  nor  to  the  public. 

You  would  omit  that  provisOf  and  make 
no  general  provision  upon  the  subject?— 
None  whatever. 
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Thora  is  a  deoltratioii  at  tin  end,  that  the 
patent  shall  be  valid,  notwithstanding  that 
the  description  of  the  inTention  may  not  be 
full  ? — That  is  a  senseless  one,  as  applied  to 
patents  for  inventions.  It  no  doubt  had 
refereoce  to  the  difficulty  in  deseribinf  abut- 
tals in  grants  of  landsi  aod  other  particulars 
in  grants  of  perquisites  and  grants  of  offices. 
There  is  no  meaning  in  it,  ezoeptingi  I  think, 
that  it  might  ss  well  stand  as  a  declaration 
that  courts  of  justice  were  to  be  liberal  in 
construing  a  grant  of  a  patent,  if  there  were 
any  ambiguity  in  the  terms  of  the  title ;  and 
courts  of  justice  do  adopt  that  prindple. 

Are  not  the  principles  of  the  construction 
of  patents  now  settled  by  the  Courts,  with- 
out reference  to  any  general  declaration  of 
this  aort?-»Yes;  but  as  a  general  rule  the 
grant  is  taken  most  strictly  against  the 
grantor;  but  that  would  not  apply  to  the 
case  of  the  Crown ;  excepting  for  some  ex- 
press declaration,  I  do  not  think  it  is  of 
much  consequence.  The  last  words,  "  not- 
withstanding the  not  full  and  certain  describ- 
iag  the  nature  or  quality  of  the  said  inven- 
tion, or  of  the  materials  thereunto  conducing 
and  belonging,"  is  a  senseless  piece  of  rub- 
bish. 

Does  not  all  increase  in  the  length  of  a 
patent  necessarily  lead  to  an  increase  of  ex- 
pease,  and  also  multiply  the  chances  of 
error ?^Yes,  no  doubt;  but  still  the  in- 
crease of  expense  for  mere  copying  is  not 
very  considerable,  if  there  is  any  advantage 
in  retaining  any  of  those  parts,  as  compared 
to  other  expenses,  of  stamps,  and  expenses 
in  opposition. 

With  regard  to  the  fees  taken  in  the  dif* 
ferent  offiees,  the  question  is  to  be  oonsidered 
under  two  heads ;  first,  as  to  the  policy  of 
the  mode  of  imposing  a  certain  tax  upon 
grants  of  patents  for  new  inventions  s  and, 
secondly,  as  to  its  amount  ?-— Yes. 

liooldng  first  to  the  mode  of  raising  the 
taXf  do  you  think  it  is  preferable  to  raise  it 
by  a  succession  of  fees,  or  to  make  one 
charge  by  way  of  stamp  duty  ? — I  think  it  is 
desirable  to  raise  It  by  a  succession  of  fees, 
say  two  or  three  fees  t  but  I  think  that  the 
way  in  which  it  is  raised  at  present,  by  a 
multiplicity  of  fees,  is  most  oppressive  and 
inconvenient,  and  leads  to  great  incidental 
expenses,  where  you  have  such  a  number  to 
pay.  It  is  found  that  there  will  always  be 
Bome  additional  fees,  by  way  of  perquisites, 
that  come  in  the  end  to  a  very  great  tax, 
beyond  the  legitimate  fees  of  the  offices  and 
such  as  are  returned  to  Parliament.  With- 
out referenee  to  these,  there  must  be,  where 
jou  have  such  a  multiplicity  of  them,  a  very 
great  number  of  additional  fees  that  add  to 
the  tfum-totai  very  mueh.  But  I  think  it 
would  be  very  advisable,  or  at  least  not 


objectionable,  to  have  the  fees  paid  at  thvea 
stages,  say,  the  Home-office,  the  Patent 
Bill-office,  or  the  Attorney-General' s-offioe, 
and  the  Great  Seal ;  for  this  reason  :  par- 
ties very  often  go  to  a  certain  stage,  and 
then  stop ;  and  it  is  quite  as  well  to  leave 
this  matter  in  the  control  of  the  individual. 
A  man  begins  hi^  patent,  wants  his  proteo- 
tion,  and  finds  it  not  worth  his  while  to  go 
on.  I  think  it  would  be  much  better,  and 
more  approved  of,  that  you  should  pay  the 
fees  at  twice  or  three  times  than  at  onoe-^ 
in  one  sum.  But  nothing  can  be  more 
inconvenient  than  the  present  system  of 
requiring  a  person  to  pay  at  so  many  differ- 
ent offices. 

Would  it  not  be  necessary  that  there 
should  be  a  different  scale  of  fees  in  the 
case  of  patents  being  opposed  and  those  not 
being  opposed  ?— No,  I  think  not :  I  think 
that  the  expenses  of  opposition  should  be 
quite  distinct  from  the  expenses  of  the 
patent. 

Would  it  not  be  necessary  that  the  Attor- 
ney-General should  have  a  fee  in  case  of 
opposition,  which  fee  would  act  be  payable 
in  case  of  no  opposition?— Certdnly,  I 
think  that  I  think  the  machinery  of  oppo* 
aition  to  patenU  should  not  be  detached 
entirely  from  the  patents  that  proceeded  es 
a  matter  of  course.  I  think  it  is  worth 
considering  whether  looking  at  the  feee  aa  a 
tax  which  inventors  may  very  well  pay  for 
their  monopoly  as  a  source  of  revenue,  a 
patentee  might  not  be  required  to  pay  a  sum 
every  five  years  for  the  continuance  of  the 
monopoly.  It  would  be  very  desirable  if 
our  practice  in  law  could  be  assimilated  in 
some  respects  to  the  French,  that  if  a  patent 
is  not  worked  it  shall  be  thrown  open  to  the 
public.  I  know  that  patents  that  are  worth- 
less are  actually  held  to  hang  other  inven- 
tions on,  and  keep  other  persons  ouU  I 
opposed  this  session  a  Patent  Candle  Com- 
pany, where  they  obtained  a  power  to  repeal 
the  restrictive  clause  in  respeot  of  thirty-nine 
or  forty-nine  patents,  I  am  not  sure  which. 
We  said,  **  This  is  a  most  monstrous  mo- 
nopoly." I  certainly  felt,  and  still  feel,  that 
it  ought  never  to  have  been  tolerated*  It  was 
admitted  that  a  great  number  of  those  patents 
were  pracdoally  useless ;  the  course  of  in- 
vention had  been  so  rapid  that  they  were 
worth  nothing,  commercially  speaking,  for 
the  sake  of  manufacturing  the  article,  but  of 
extreme  value  in  the  hands  of  a  powerful 
Company,  as  tending  to  keep  the  whole  of 
the  manufaeture  in  the  hands  of  one  party. 
I  think  it  is  worth  considering,  on  the  sab- 
ject  of  fees,  whether  it  would  not  be  desim- 
ble  to  reduce  the  paymentB,*^or  instance,  a 
patent  now  for  the  three  countries  coeta 
ibQLf  oonsequMitly  you  hsTe  very  Urn  for 


LAW  OP   PATBNTS. 


Seothad,  and  hardly  ukj  for  Iroland,— 
whether  a  pattnt  thonid  not  be  redaced  to 
150/.,  and  whether  aome  paymeat  might  not 
be  reqaired  from  patenteea  at  the  end  of 
seven  jeara  if  they  Uked  to  oontinae  their 
pafcenta. 

la  not  that  ol^jeetioa  which  yon  atate 
rather  an  objection  to  the  grant  of  pateata 
generally  than  to  the  mode  of  payment ;  that 
ia  to  aay,  that  they  tend  to  diseonrage  new 
inTentiona  ?^No»  I  think  not.  I  think 
there  ia  no  aonnder  policy  than  granting 
pateata,  becanae  new  inTcntiona  reqoire 
eherfahing  for  a  certain  time.  The  itate  of 
tiiinga  ia  thia,  where  yon  have  the  progresa 
of  invention  rapid,  take  the  electric  telegraph 
lor  inatanoe,  or  the  introduetion  of  cocoa 
ant  and  palm  oil  in  the  mannfactwe  of  can- 
dlea.  Yon  have  the  old  patenU  worth  no- 
tiiing  as  patents  to  be  worked  as  a  usefol 
naanfactnre,  bnt  yet  they  are  usefnl  to 
preaerve  the  monopoly  in  the  handa  of  the 
partiea  who  hold  them. 

Thoae  are  patents  that  yon  propose,  not 
being  worked,  to  throw  open  ?^Ye8»  or  if 
kept,  I  wonld  nuke  people  pay  for  keeping 
them.    The  atote  ahonld  get  something. 

Yon  say  that  the  pregresa  of  invention 
haa  gone  ronnd  those  patenta»  and  that  the 
invention  wonld  have  been  still  mora  advan- 
tageona  if  it  oonld  have  gone  atraight  thiongh 
thoae  patently  and  availed  itself  of  them  in 
its  progress;  that  the  prooesa  would  be 
more  advantageous  if  it  eonld  combine  all 
thoae  patenta?—>Yes. 

Then  they  wouU  be  taking  the  benefit  of 
the  oU  inventions  ?— Yea  {  bnt  it  arises  in 
this  way.  It  may  be  worth  the  while  of 
large  capitalists  or  a  company  to  bay  up 
•very  patent  that  exists  rslatmg  to  electric 
telegrapha  or  to  oandlea  merely  for  this  pur- 
poee,  Baying,  '*  If  yon  make  any  improve- 
■MOt,  yon  ahall  not  work  it  without  making 
tenia  with  ua,  because  you  are  touching 
upon  a  patent  which  thou^  useless  to  work 
aay  be  suftdent  to  hang  a  Chancery  suit 
npon."  We  know  perfeeay  weU  that  the 
terror  of  litigation  is  sufficient  to  check  the 
wogreaa  of  an  invention.  In  the  caae  of 
Moigen  V.  Seaward,  which  ia  a  leeding  caae 
upon  that  point,  the  Court  aays,  '*  A  grant 
of  a  monopoly  for  an  invention  which  is 
altogether  useless,  may  well  be  conaidered 
aa  *  mischievous  to  the  State,  to  the  hurt  of 
trade,  or  generally  inconvenient,'  and  within 
tlie  meaning  of  the  statute  of  Jamea  I*, 
which  requires,  as  a  condition  of  the  grant, 
that  it  should  not  be  so,  for  no  addi. 
tion  or  improvement  of  such  an  inventkm 
oonld  be  made  by  any  one  during  the  con- 
tinuance of  the  monopoly,  without  obliging 
the  person  nukuig  use  of  it  to  purchase  the 
tnvuntten."     Now  the  Committae 
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mnat  obaervai  that  although  the  invention  ia 
altogether  useless  now,  it  might  have  been 
very  useful  five  years  ago,  tad  therefore  if 
that  proviso  preventing  more  than  12  par- 
ties being  interested  in  a  patent  is  to  be 
repealed,  or  parties  are  to  be  allowed  to 
obtain  an  Act  to  repeal  it  wholesale,  I  think 
it  is  neoesMury  that  some  steps  sliould  be 
taken  to  allow  the  public  to  use  or  improve 
upon  inventions  that  have  been  superseded 
by  others  and  become  useless,  and  are  in . 
auch  a  position  that  they  might  be  repealed 
by  sctra  faeiatt  if  it  was  worth  anybody's 
while  to  do  it. 

Supposing  the  number  of  the  fees  was 
considerably  diminished,  and  that  they  were 
payable  only  at  two  or  three  stages  in  the 
progress  of  the  patent,  according  to  your 
recommendation,  do  you  think  it  desirable 
that  there  should  be  one  gross  sum,  in  the 
nature  of  a  stamp-duty,  payable  upon  the 
patent  when  it  is  sealed,  or  that  that  pay- 
ment should  be  annual,  according  to  the 
French  system  ? — I  think  I  would  combine 
the  two  (  but  I  have  not  much  considered 
that.  Nothing  can  be  worse  than  the  pre- 
aent  ay  stem  (  and  I  think  if  the  price  is  to 
be  kept  up,  thst  it  would  not  do  to  require 
it  to  be  paid  in  one  groas  aum,  for  this  rea- 
son, that  persons  might  like  to  have  the 
advantage  of  going  to  a  certain  stage,  and 
if  so,  they  ought  to  pay  for  that.  If  an 
invention  becomea  abandoned  before  the 
Great  Seal,  he  has  that  protection,  and  he 
ought  to  pay  for  it  up  te  tliat  stage.  There- 
fore I  should  not  recommend  one  gross  sum 
by  way  of  stamp-duty,  though  the  cheapeat 
to  collect,  espedally  aa  you  must  have  some 
intermediate  offices  t  but  I  would  press  upon 
the  attention  of  the  Committee  the  policy 
of  annual  paymente.  I  think  it  is  a  very 
good  principle  indeed.  An  English  patent 
now  ccete  about  10ft/.  i  a  patent  for  the 
three  kingdoma  coste  abont  360/. ;  a  patent 
for  Scotland  80/. ;  and  a  patent  for  Ire- 
land 160/.;  a  most  curious  difference 
of  charge.  I  think  360/.  for  the  three 
oountriea  ia  far  too  large.  What  is  the  rea- 
aon  that  you  have  ten  timea  the  number  of 
patente  for  England  than  you  have  for  Ire- 
land, and  five  timea  the  number  for  England 
than  you  have  for  Scotland  ?  Is  it  becanae 
it  is  not  worth  people's  while,  in  a  commer- 
cial point  of  view,  to  go  to  the  expense  to 
obtahi  a  patent  for  the  three  countries.  If 
you  reduced  a  patent  to  150/.  for  the  three 
•ountffias,  I  beUeve  you  would  get  more 
money  as  a  matter  of  feea  than  you  do  now, 
auppoamg  yon  had  one  patent  for  the  three 
eountriea  at  150/.,  inataad  of  the  preaent 
aystem.  I  am  not  for  cheap  patente.  I 
think  a  patent  for  5/.  is  not  to  be  tolerated  t 
I  think  the  embamwniint  and  liUcatioai 
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would  be  frightful.  I  know  that  maniiftte- 
tarera  are  now  embarrassed  by  the  nnmber 
of  patents ;  but  that  arises  more  from  those 
old  patents  that  are  useless.  I  am  not  for 
cheap  patents,  still  I  think  350/.  is  too 
much.  I  see  no  objection  to  a  person  pay- 
ing 150/.  in  the  first  instance,  and  a  tax 
annually  if  he  liked  to  continue  it ;  or  in- 
stead of  annually,  at  certain  stages.  It 
generally  requires  half  the  term  of  a  patent 
to  see  if  it  is  worth  anything.  Then  at  the 
end  of  seven  years  you  might  have  a  second 
payment  if  the  payment  were  kept  up. 
There  are  patents  for  apparently  very  trifling 
things ;  and  the  Legislature  cannot  distin- 
guish between  iuTentions.  Yon  never  know 
what  an  inyention  may  be  worth.  More 
valuable  patents,  I  believe,  never  existed 
than  the  patents  for  buttons.  I  take  it  that 
no  patent  for  a  steam  engine  ever  paid,  yet 
I  know  that  two  or  three  great  houses  in 
this  country  have  taken  out  patents  by  rea- 
son of  giving  them  a  preference  with  the 
Admiralty  or  the  Government  in  large  con^ 
tracts.  The  profits  derived  by  the  parties 
in  such  cases  was  an  increased  manufac- 
turer's profit,  rather  than  a  genuine  patent 
profit.  You  may  lay  down  as  a  general  rule 
that  a  patent  requiring  a  large  outlay  of 
capital  does  not  pay  simply  for  the  manu- 
facture of  that  article ;  it  may  pay  indirectly. 
You  may  have  one  or  several  articles  in  a 
patent  for  a  new  msnufMture,  and  you  must 
pay  the  same  for  one  as  for  several,  and  for 
an  unsuccessful  as  for  a  successful  invention ; 
but  I  think  you  may  equalize  the  tax  in 
some  measure,  by  making  a  person  pay  in 
addition  if  he  continues  his  patent  beyond 
the  first  seven  years.  If  the  Privy  Council 
extends  a  patent,  I  believe  the  same  fees  are 
payable  over  again;  therefore  you  do  get 
another  tax.  You  have,  as  it  were,  two 
stages  in  the  case  of  an  extended  patent. 

Assuming  that  the  fees  upon  an  English 
patent  were  about  100/.,  do  you  think  it 
would  be  fair  to  extend  that  patent  to  Scot- 
land or  Ireland  for  a  fee  of  25/.  ? — Yes,  I 
think  it  would.  I  may  say  that  at  a  large 
meeting  of  patentees  it  was  viewed  very  much 
in  that  way.  They  said  that  they  thought 
150/.  a  very  good  sum  for  the  three  iing- 
doms. 

You  agree,  as  a  matter  of  public  policy, 
that  the  State  should  not  grant  monopolies 
of  new  inventions  upon  very  cheap  terms  ? 
I  do,  and  for  this  reason :  it  is  of  less  im- 
portance that  they  should  be  granted  upon 
cheap  terms  now  than  it  used  to  be,  because 
the  connexion  of  inventors  and  capiulists  b 
BO  much  closer.  Capitalists  are  constantly 
looking  after  patent  property.  I  do  not 
think  it  very  often  happens  that  there  is  a 
niefnl  inva&tloii  that  yon  do  not  find  lome 


caipitalist  to  take  it  up.  If  you  were  to 
examine  persons  from  Lancashire  (and  that 
is  the  great  storehouse  of  patenU),  yon 
would  find  that  they  are  averse  to  cheap 
patents,  though  there  are  some  remarkable 
exceptions. 

Setting  aside  the  question  of  revenue,  do 
not  you  think  it  desirable  on  public  grounds, 
that  a  tax  of  a  certain  amount  should  be 
imposed  on  the  grant  of  new  patents?— 
Yes. 

If  a  proportion  of  that  tax  were  levied  by 
annual  or  other  periodical  payments,  the 
regulation  probably  would  be  that  if  the 
payment  were  not  made,  the  patent  would 
cease  to  be  valid  ?— Yes. 

Under  those  circumstances  useless  patents 
would  naturally  expire,  because  it  may  be 
presumed  that  the  owners  would  cease  to  pay 
the  tax  upon  them  ?— Yes. 

Would  not  that  provide  for  the  gradnal 
extinction  of  useless  patents  ? — ^Yes. 

Does  not  that  appear  to  you  to  be  a  re- 
commendation of  the  mode  of  levying  the 
tax  by  periodical  payments  ? — Decidedly  so. 
Bat  I  would  not  make  the  periodical  pay- 
ment more  than  once  or  twice  at  the  outside. 
A  patentee  ought  not  to  be  called  upon  to 
say  whether  he  would  continue  or  abandon 
his  right  too  frequently.  As  a  general  rule, 
it  Ukes  the  patentee  at  least  the  first  half  of 
his  term  to  get  the  patent  introduced,  ex- 
cept in  some  very  few  cases,  as  where  a 
manufacturer  may  have  patented  an  article 
of  great  consumption,  as  a  button ;  but  to 
take  the  useful  inventions  generally,  in  caaea 
that  have  come  before  the  Privy  Council,  as 
reported  in  my  volume  of  reports,  it  will  be 
found  that  the  general  experience  is,  that 
the  patents  do  not  begin  to  be  productive 
till  after  the  eighth  or  ninth  year  of  the  term, 
and  therefore  yon  must  not  do  anything  that 
would  embarrass  a  person  within  the  first 
seven  years  by  requiring  him  to  pay  some- 
thing or  to  abandon  his  right. 

It  is  also  of  some  consequence  that  a  con- 
siderable payment  should  be  made  upon  the 
taking  out  of  a  patent  ? — Certainly.  But  so 
far  as  my  own  opinion  goes,  which  is  not  worth 
much,  excepting  that  I  have  convened  with 
a  great  number  of  persons  upon  the  subject, 
I  do  not  think  150/.  is  at  all  too  much  for 
the  three  countries  as  the  first  payment.  I 
think  you  will  find  that  if  the  opinions  of 
inventors  generally  in  Lancsahira  were  can- 
vassed upon  that  point,  they  would  concur 
In  that  opinion. 

Subject  to  periodical  calls  afterwards  ?'— 
Yes,  up  to  50/. 

Do  you  think  the  first  term  for  four- 
teen yean  would  be  too  long?  No,  I 
think  not.  Very  fow  patents,  indeed  the 
majority  of  patenti,  do  not  pay  tbdr  ex^ 
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penset ;  I  do  not  beliere  more  than  one  in 
£▼0.  It  if  nsefal  in  Tarions  ways  that 
patenta  ahould  he  granted,  and  they  should 
he  looked  npon  as  enconraging  ioTention, 
and  as  carrying  on  the  arts  and  mannfac- 
tores  of  the  country. 

After  it  is  proved  to  be  useless,  may  it 
not  be  eonTertod  into  a  means  of  Texation 
to  others  in  the  manner  yon  have  described  ? 
"-Unqoestionably  it  may )  but  then  you  see, 
if  a  party  were  obliged  to  pay  a  certain  sum, 
if  be  oontianed  the  whole  length  of  his  term, 
and  were  to  lose  his  patent  right  in  respect 
of  it  if  he  did  not  pay  it,  he  would  not  con- 
tinue a  useless  patent. 

If,  at  the  end  of  soTen  years,  a  patent 
proTod  to  be  useless,  would  there  be  any 
hardship  in  affording  a  mottTC  to  abandon 
it? — None  whatever.  You  might  return  a 
nun  of  money  as  a  premiom  to  the  party 
who  abandoned  it.  You  must  either  require 
the  party  who  determined  to  take  a  second 
to  pay  a  second  sum,  or  give  him  a  premium 
to  abandon  it.  I  think  this  a  matter  hardly 
to  be  decided  upon  without  further  consi- 
deration. 

Is  it  competent  to  any  party  to  oppose  a 
patent  either  at  the  Signet-office  or  at  the 
Office  of  the  Lord  Privy  Seal?— I  believe, 
in  point  of  law,  it  may  be  considered  com- 
petent. I  presume  that  the  Lord  Privy 
Seal  or  ehief  officer  of  the  Signet  is  supposed 
to  ezerdse  some  muiisterial  act  in  putting 
the  seal  to  it ;  but,  I  believe,  it  is  entirely 
an  abandoned  practice.  All  the  proceed- 
ings in  the  Signet  and  Privy  Seal  are  prac- 
tically defunct. 

When  a  patent  reaches  the  Great  Seal, 
wliat  proceedings  may  there  take  place  ?— 
When  a  patent  reaches  the  Great  SmI,  there 
may  be  a  caveat  there. 

Is  that  caveat  entered  at  the  Patent-office 
of  the  Great  Seal?— That  caveat,  I  believe, 
la  entered  at  the  Patent-office  of  the  Great 
Scaly  and  then  there  is  a  petition  presented, 
the  caveat  beiog  entered,  to  the  Chancellor 
to  seal  the  patent,  and  tlie  practice  is  to 
refer  it  back  to  the  Attorney-Gieneral  to 
advise  the  Lord  Cliancellor  on  the  matter  of 
that  petition.  It  becomes  very  much  a  re- 
bearing  before  the  Attorney- General  upon 
aew  facts  ;  but  the  Lord  Chancellor  is  not 
bonnd  by  the  decision  of  the  Attorney-Ge- 
neral ;  he  calls  him  in  as  aimetw  curia.  In 
tlie  recent  case  of  Cutler's  patent,  the  pre- 
sent Lord  Chancellor  did  not  adopt  the 
decision  of  the  Attorney-General,  but  sealed 
the  patent,  notwithstanding  that  the  Attor- 
ney-General recommended  that  it  should 
not  be  sealed. 

In  every  case  of  opposition  before  the 
Great  Seal,  reference  would  be  made  in  the 
first  instance  to  the  Attorney-General  ?— - 
Tety  in  every  case.    But  that  bos  grown  up 


as  a  reeent  practice.  It  was  introduced  by 
Lord  Brougham  in  the  case  of  Alcock's 
patent,  where  he  is  represented  as  saying 
that  he  sent  it  back  for  the  assistance  of  the 
Attorney-General  to  assist  the  conscience  of 
the  Court,  to  see  whether  the  sealing  should 
go.  That  was  the  wsy  in  which  it  was  intro- 
duced, and,  I  believe,  it  has  been  adhered 
to  generally  to  the  present  time.  There 
have  been  several  oppositions  lately  at  the 
Great  Seal,  but  several  of  them  under 
rather  suspicious  circumstances.  They  were 
cases  pretty  much  of  the  same  kind ;  the 
parties  made  opposition  before  the  Attomey- 
Greneral,  and  endeavoured  to  make  bargains 
and  to  drive  hard  terms,  and  rather  as  a 
means  of  making  a  commercial  arrange- 
ment than  opposition  of  any  bond  ftde 
character. 

{To  be  conHmtsd  in  our  next.) 

SPBCiriOATIOVS  OF  BNGLlgH  PATKNT8  XK- 
aOLLED  DURING  THB  WBEK  XNDIM6 
30tB  OF  AUGUST,  1849. 

Bbnjamin  Biram,  of  Wentworth,  York, 
gentleman.  For  improvemente  in  miner^ 
hmpa.    Patent  dated  February  28,  1849. 

The  object  of  Mr.  Biram  in  the  improve- 
ments which  form  the  subject  of  his  present 
patent,  is  to  increase  the  light  obtainable 
fh>m  those  miners'  lamps  which  are  con- 
structed on  the  principle  of  what  is  called 
<•  The  Davy  Lamp,"  and  to  afford  better 
protection  to  the  flame  from  currents  of 
air.  We  shall  give  an  illustrated  descrip- 
tion of  a  lamp  embodying  these  improve- 
ments in  our  next,  and,  in  tlie  meanwhile, 
subjoin  Mr.  Biram's  statement  of  his  claims. 

Clttimt,'~I  declare  that  the  improvements 
in  miners'  lamps  which  I  claim  as  embraced 
in  my  said  invention,  are^- 

1.  The  combination  of  a  metallic  reflector 
with  the  burner. 

2.  The  first  cover  (or  door),  composed 
partly  of  talc  and  partly  of  wire  gause,  or 
wholly  of  talc. 

3.  The  combination  of  the  parts,  whereby 
all  access  to  the  interior  of  the  lamp  is  pre- 
Tcnted,  except  by  means  of  a  key. 

4.  The  employment  of  a  pricker  to  raise, 
depress,  or  trim  the  wick,  revolving  on  an 
universal  joint,  and  moving  to  and  fro  in 
the  ball  of  the  joint.    And, 

5.  The  combination  of  a  wire  game  aper- 
ture, for  the  admission  of  air  to  the  lamp, 
with  a  flexible  tube  leading  from  it  to  the 
open  air. 

Obkd  Blakx,  of  the  Thames  Plate  Glass 
Company,  Blackwall,  Middlesex,  manager. 
For  certain  ki^provemeinte  in  the  proeeee  or 
proceeeee  of  mamifactmring  and  finiehing 
platee,  eheete,  or  panee  of  glate.  Patent 
dated  February  28, 1849. 
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The  {ipproT«d  aai^rfnery  dombed  In  thi« 
specification  u  for  the  polishing  of  sheets  or 
plates  of  glass,  and  has  (wo  main  featnrei 
claiming  noyelty.  The  firit  Is  the  com- 
pound motion  giren  tp  ^e  i)pp^  q^  rabbiog 
sheet  of  g}sss ;  ^e  second  ip  the  manner 
of  attaching  the  npppr  plate  of  glass  to  the 
mpvei^ble  poftioii  of  the  machine. 

The  compopnd  motion  is  obtaiQud  from 
three  cranks  placed  on  upright  refolving 
spindles,  and  which  are  connected  bj  rod* 
to  g  plate  of  metal,  to  whic|i  the  opper  plate 
or  sheet  of  glass  is  attached  by  the  meana 
after  des^beid.  Qne  of  the  onnks  produces 
a  lateral  motion,  the  ^ther  two  prodnee  a 
iQDgitadin^  motion ;  and  at  the  same  time 
these  twQ  latter,  bj  means  of  the  throw  of 
one  crunk  being  greater  than  that  of  the 
other,  produce  a  partly  rotary  motion  of 
the  plate  of  metal,  an4  cpn^equently  of  the 
glass  afi^ed  to  it. 

The  plate  of  glass  is  affixed  to  the  plate 
of  metal  by  means  of  atmospheric  pressure. 
The  metal  is  pierced  with  holes,  over  which 
is  placed  a  hollow  Tcssel,  with  yuloanized 
Indiarrubber  edges:  the  air  is  exhausted 
from  the  hollow  vessel  either  by  the  lungs  or 
an  air-puqip  through  a  stop-cock.  The  ex- 
hapstioi^  of  the  air  canses  the  plate  of  glass 
to  adhere  to  the  metal  plate. 

C/olm*— TW  patentee  olaims  the  ma- 
chinery as  described,  for  the  purposes  of 
polishing  plates,  sheets,  or  panes  of  glass; 
but  he  disclaims  the  separate  parts  of  which 
it  consists, 

^OHN  HiOK,  of  Boltott-le-Moors,  Lan- 
cashire, engineer,  and  Wiluaic  Hodgson 
GnATiux,  of  Salford,  in  the  same  county, 
engineer,  fbr  emrtttm  impnnumtnii  tn  aitm 
engi»e§,  tpkicM  impropmHuUa  are  motfe  par^ 
tiwkirlif  oppUBobh  to  wuanne  mtginei ;  and 
also  improvemmit  i»  maekmary  or  qppa^ 
ratw  for  propoUiuff  vouab.  Patent  dated 
February  28,  1849. 

The  first  of  these  improrements  relates 
to  the  Mmstmetion  of  the  steam  engine,  the 
chief  features  of  which  are  as  follows  :^-The 
cylinder,  which  oscillates,  is  laid  horizon- 
tally ;  a  piston-rod  passes  out  at  each  end 
of  the  cylinder  ;  these  rods  are  connected  to 
oranfcs  |  the  shafts  carrying  these  cranks 
bare  other  cranks  npon  them,  by  which,  with 
connecting  reds,  the  power  is  transmitted  to 
the  main  propelling  shaft  of  a  steam-boat. 

The  seeond  improvement  is  in  the  eon- 
stmotion  of  a  screw  propeller,  the  chief 
feature  of  novelty  being  that  each  of  the 
different  screw-blades  is  composed  of  twp 
portiona— the  inner  portion,  that  neavaat  to 
the  shaft,  stands  nearly  perpendicular  to  the 
axial  line  of  the  shaft ;  the  enter  portion  is 
inelfaied  «t  an  angle  of  14aP  with  the  inner 
portion  of  the  perew-Uade. 


C/Mw.— I.  The  arrangements  «n4  dis- 
position of  the  steam  engine  above  de« 
scribed. 

2.  The  construction  of  sctew  propoUers 
with  two  inclinations  of  the  blades 

Henbt  Cboblbt,  of  the  firm  of  Henry 
Crosley,  Son^  and  Galsworthy,  of  Bmerson- 
street,  Surrey,  engineers  and  coppersmiths. 
For  eeriam  iwtpromd  modes  or  methods  qft 
and  fifg^atusfor  heaiing  and  kpiimg^/e^ 
druinf  substances,  and  fir  empl^mi  air  in 
a  iporm  and  eold  state  Jar  masmfaciur' 
inff  purposes.  Patent  dated  February  88, 
1849. 

As  this  specification  is  of  aeompreheBsivft 
and  voluminous  character,  and  as  the  claims 
could  not  be  well  understood  without  some 
descriptive  matter,  we  intend  giving  a  full 
description  in  our  next  number. 

Augustus  Glbmbnob  Kubts,  of  Wands- 
wortli,  Surroy,  centleman.  Mm*  certain 
imprwemealte inteoiess for vmamn§.  Patent 
dated  February  28,  1849. 

One  of  these  improvements  is  to  enable 
pwforated  paper  to  be  i|sed  instead  of 
cards  in  Jacquard  looms.  The  arrango- 
ments  are  nearly,  if  not  exactly,  tlie  same 
as  those  pstented  Ivy  Mr.  Mackensie,  and 
described  in  this  Journal,  vol.  l.,  p.  188. 

A  second  improvement  is  in  the  machine 
for  punchmg  the  paper;  which,  althougk 
very  simple  of  its  kind,  is  yet  too  oompfia- 
cated  to  be  understood  without  an  en- 
graving. 

OfatMs.— 1.  *'  The  plate,  #,  in  Bg.  3, 
sheet  f ,"  of  the  drawings  annexed  to  the 
specification;  (there  is,  however,  no 
pUte  /,  shown  in  fig.  2). 

2.  The  different  parte  of  (he 
shown  in  the  drawings. 

3.  The  machinery  Air  pnnehing  iSkn 
paper. 

JosBPH  Babkbb,  of  Bsher.street,  Ken- 
nington,  artist.  For  an  improced  meiicd 
of  etmstrueting  umbrelku  and  parmseie* 
Patent  dated  February  28,  1849. 

The  improvements  in  the  artidee  named 
in  the  title  refer  to  the  formation  of  tke 
ribs,  the  manner  in  which  they  are  joined  to 
the  stick,  and  the  manner  of  expanding  or 
closing  up  the  umbrella  or  parasol.  TIm 
ribs  terminate  at  their  upper  en^a  in  thin 
dastic  pieces,  which  are  connected  to  thoai 
by  rivets,  or  other  festening ;  the  other,  er 
free  ends  of  the  daatic  prolongations  of  tlio 
ribs  are  secured  to  a  wooden  ferrule,  fixed 
on  the  stick  of  the  umbrella  by  means  of  a 
metal  ring,  which,  being  driren  on  over  tiM 
elastic  pieces,  hoops  them  down  upon  the 
wooden  ferrule.  The  ends  of  the  ribs  are 
further  attached  to  t^e  stick  by  means  of  % 
metal  ring,  of  the  osuai  form  employed  ior 
that  purpose.    The  ribs  are  expanded  and 
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doitd  byunas  of  •  rod  vfaich  sUdti  witfaia 
tfaft  ttick,  frtiich  if  eonatotad  at  its  nppw  end 
to  the  ring  to  wfaieh  the  riba  are  attaofaed } 
thit  rod  a  fiuTDished  at  its  lower  end  with 
a  knob  to  be  lud  hold  of  by  the  hand. 

OWm.—  The  arrangementa  deacribed  ia 
tfae  oonetraetioa  of  ambnllaa  and  para- 
■ola. 

GsoBOB  Fkbousson  Wimon,  of  Bel- 
BBont,  Vanzhall,  gentleman.  Btr  ttnproee- 
■MRlf  w  Mparaiitg  ike  nure  liquid  Jrom 
ik9  Mort  aoljd  parU  vf  faiiy  and  ^ 
mmUtn,  and  in  itparating  fatty  and  ei^r 
maiien  from  J9r€ign  tnattmrM.  Patent 
dated  Febraary  S8,  1849. 

ThoM  improTementa  consiat  of  the  appli- 
eatioB  of  tlie  hydro-extractor  of  Heaara* 
Maolofo  and  AUiott  (Seyiig'a)  to  the  ex- 
tnction  of  the  more  liqnid  portions  of  fats, 
and  also  of  oils  ftrom  the  ezpreaaed  ot 
broken  nnta  oontaining  those  oils.  The  in- 
terior snrfiuse  of  the  containing  cylinder  of 
the  oztraetor  ia  covered  with  a  filtering 
medium,  the  patentee  preferring  far  thia  pnr« 
pose  twilled  oottoB  cloth.  The  fatty  matters 
an  put  into  a  bag  the  length  of  which  ia  jnat 
soffiisient  to  readi  ronnd  the  cylinder ;  this 
arrangement  facilitates  the  removal  of  the 
thicker  portions  of  tiie  matters  left  in  the 


CZotm.— The  employment  of  the  hydros 
eitraotor  f6r  the  purpose  of  aeparathlg  the 
liqnid  ftom   the   aolid   portiona  of   fitty 


PuBBB  leiDon  Datid,  of  Pariat 
France.  For  inqtravemmUs  in  hlMcMng 
t^Um.    Patent  dated  Febrnary  26,  1849. 

These  improvements  relate  to  a  mode 
of  bleacfaing  cottoii  by  means  of  chlorine  gas 
The  oxide  of  manganese  and  the  acid  are 
put  into  a  retort,  over  a  sand  bath  %  the  gas 
generated  is  conveyed  by  pipes  throogh  a 
Bsries  of  glsss  vessels,  in  which  it  gets 
waslMd  and  pnriAed ;  a  pipe,  leading  from 
the  last  of  tiie  ^aas  vessels,  conveys  tiie  gas 
into  the  bottom  of  a  wooden  chamber.  Ae 
materials  to  be  bleached,  either  cotton  in  its 
nw  state,  or  spun  or  woveii  into  goods,  an 
laid  wpon  a  perforated  leaden  shelf  or  par- 
tition d  the  box;  the  gas  Is  thus  made  to 
pees  np  throngh  the  cotton  or  goods,  and 


▲  ipm,  or  blowing-machine  is  sometiines 
vsed  io  facilitate  the  passage  of  the  chlorine, 
and  also  to  dear  the  diamber  of  gas,  previous 
to  opening  it  to  take  out  the  bleached  ev- 
tieies,  TM  dumber  u  provided  with  glass- 
coverod  openfaigs,  in  order  i^t  the  progrsss 
of  die  opevatbn  may  be  watched. 

No  daims. 

FaaoayAi.  Mosas  Pabbovs,  of  Lewis- 
Imm,  Kent,  dvQ  engfaieer.  For  eerimn  im- 
0MiD€KMni9  in  TttUwa&s*  poiiwtw  §nffin$$  nnd 


md  emiain  qf  iMw  appwi9' 
Patent  dated  February  2«,  1849. 

The  patentee  claims-r-l.  The  improved 
railway  turntable,  in  ao  far  aa  vegarda  the 
peonliar  arrangements  and  combinations  by 
which  the  moveable  platform,  when  at  rest, 
is  supported,  partly  on  a  centrd  pivot,  and 
partly  on  moveable  or  temporary  supports, 
which  aro  forced  to  their  boarings  by  means 
of  sdf-acting  agents,  and  are  withdrawn 
when  the  table  is  required  to  be  turned, 
leaving  the  table  supported  by  the  central 
pivot  alone  while  rotating. 

a.  Securing  the  rails  of  rdlwiys  direcdy 
to  the  longitudinal  or  croas  sleepers  by 
mesns  of  wooden  treaails  without  the  inter- 
vention of  the  ordinary  chairs,  and  also 
encaaing  the  heads  of  such  trenails  in  thim- 
bles or  fiarrnles. 

3.  The  phm  of  securing  the  rails  by  in* 
sorting  them  in  reeeases  out  in  cross  sleepers 
and  making  them  last  therein  by  keys  or 
wedges. 

4.  The  metiiods  of  securing  the  joints 
of  rails,  which  are  attadied  to  the  deepers, 
without  the  aid  of  chaira,  and  which  are 
aupported  by  the  aleeper  itadf  immediately 
at  the  joint,  by  means  of  damps  or  splices. 

5.  The  employment  in  railways  of  switches 
with  the  tongue  rails  of  the  improved  forms, 
whether  as  regards  the  whole  or  only  points 
of  the  tongue  rails ;  also  securing  tiie  fixed 
rails  into  tiie  switch  chairs  by  means  of 
wooden  keys,  where  tongue  rails,  wiiieh  are 
less  in  depth  tiian  the  fixed  rails,  an  em- 
ployed. 

6.  The  improvesae^ts  in  railway  eross- 
ings,  that  is  to  say  In  so  fcr  ss  regards 
the  pecnlUur  fona  given  to  the  points. 

7.  The  formhig  of  pain  of  wheels  and 
axles  of  railway  sngines  and  carriages  all 
in  one  piece,  or  the  pdn  of  wheds  and 
axles  all  in  one  picee  with  the  exception 
of  the  tyres;  and  also  tlw  saode  of  con- 
structing railway  wheds  by  forming  the 
spokes  out  of  a  flange  on  tiie  indde  of  the 
tyn  or  rim,  and  the'  mode  of  attaddng  the 
tyres. 

6.  Tiie  farming  of  the  springs  of  nilway 
engines  and  carriages  of  one  or  mon  plates 
of  sted  or  other  flexible  materid,  the  ends 
of  which  an  rigidly  attadied  to  bearings 
or  bnckets  fixed  on  the  firaming  of  the 
engfaies  or  carriages,  or  to  the  framing  of 
the  enginn  or  carriages  theasdves,  if  of 
a  suitable  form,  in  such  a  nmnncr  that  whea 
the  load  or  strain  is  applied  M«Mn  the 
two  filled  ends  of  the  springs  it  will  cauM 
tirn  Mid  springs  to  yield,  bend,  or  spring,  at 
or  limm  the  pohnts  of  attadiment  as  well 
as  at  the  points  when  the  weight  or  strain 
Is  applied.    And 

e.  The  mode  of  conatnctiDg  the  dy«w- 
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ban  or  hooki  of  rdlway  engines  and  ear- 
riagesy  by  which  they  can  be  screwed  in 
or  oat  to  any  required  length  by  means 
of  a  lever  at  the  ends  of  the  carriage 
attached  to  them,  or  a  nut  into  which  they 
are  screwed. 

Ambdkb  Francois  Rbmond,  of  Bir- 
mingham. For  improvenunU  in  nuuhinery 
Jar /hiding  envehpes,  and  in  the  mont/ac- 
ture  qf  envelopes.  Patent  dated  February 
28,  1849. 

These  improTcments  consist  in  the  em- 
ployment of  atmospheric  pressure,  first 
for  feeding  the  cut  paper  into  a  box 
the  size  of  the  folded  envelope ;  a  plunger 
coming  down  upon  the  paper  while  over 
the  mouth  of  the  box  forces  down  the  paper, 
leaving  the  folds  of  the  envelope  between 
the  plunger  and  the  sides  of  the  box ;  the 
plunger  or  piston  is  then  raised  up,  and  the 
sides  of  the  box  being  pierced  with  holes, 
the  folds  of  the  paper  are  next  made  by  a 
second  application  of  the  atmospheric  pres- 
sure to  fall  under  the  raised  plunger,  the 
plunger  is  then  made  to  descend,  which 
completes  the  folding  of  the  envelope.  The 
pressure  is  prodoced  by  bellows  driven  by 
the  machine,  to  which  it  is  connected. 

Ciahna, — 1.  The  means  employed  for 
feediog-in  the  paper  by  atmospheric  pres- 
sure. ' 

2.  The  folding  of  the  envelopes  by  means 
of  atmospheric  pressure. 

Cbarlbs  Jacob,  of  Nine  Elms,  Sorrey, 
engineer.  For  in^rro^emento  in  tie  manu- 
facture qf  earthenware  tubes  or  pipes. 
Patent  dated  Febmary  28,  1849. 

The  improvements  have  for  their  object 
the  forming  of  a  lauokt  or  socket  upon 
the  ends  of  earthenware  pipes,  while  they 
are  beuig  pused  through  a  die-plate ;  this 
the  patentee  aocomplishes  by  means  of  a 
aoeket  mould,  which  fita  upon  the  orifice  in 
the  dod-plate,  tbroogh  which  the  pipe  is 
moulded ;  when  the  socket  mould  is  filled 
with  day,  it  yields  and  goes  along  with  the 
pipe  being  formed ;  it  is  held  up  to  its  place 
against  the  die-plate,  or  against  the  end  of 
the  pipe,  by  means  of  a  counterpoise 
weight 

C/atmt.— The  means  above  described  for 
forming  the  sockets  of  earthenware  pipes. 

Thomas  Rowlawdson,  of  Liverpool, 
chemist  Far  improvemmts  in  the  treat' 
ment  of  certain  mineral  waters^  to  obtain 
products  therefrom^  and  in  obtaining  cer- 
tain metals  from  certain  compounds  coU' 
taining  those  metsUs,  and  in  obtaining  other 
products  by  the  use  qf  certain  compounds 
containing  metals.  Patent  dated  February 
28.  1849. 

The  first  improvement  is  in  precipitating 
copper  from  its  solutions  by  means  of  alka* 


line,  earthy  or  metallic  sulphates,  preferring 
such  sulphates  as  throw  diown  the  metallic 
copper  alone  without  other  metallic  or 
earthy  precipitates.  The  second  improve- 
ment is  in  the  treatment  of  such  ores  as 
contain  copper,  silver,  and  gold,  either 
singly  or  combined,  and  at  the  same  time 
combined  with  zinc.  The  zinc  prevents 
such  ores  being  treated  in  the  usual  manner 
for  reducing  the  other  metals.  The  patentee  ' 
roasts  such  ores  in  the  first  instance  (after 
they  have  been  reducsd  to  powder),  keeping 
them  for  some  time  at  a  red  heat,  by  which 
the  zinc  is  converted  into  sulphate  and  oride 
of  zioc,  the  former  of  which  is  separated  by 
lixiviation,  the  latter  by  means  of  sulphuric 
or  muriatic  acid.  The  third  improvement 
is  in  forming  stannates  of  soda  and  potaah, 
by  roasting  the  ores  of  tin  with  carbcmale  of 
soda  and  carbonate  of  potash  in  a  furnace  ; 
during  the  process  the  mixture  is  heglt 
stirred. 

The  other  improvements  relate  to  the 
formation  of  sulphate  of  soda. 

Claims. — 1.  The  precipitating  of  copper 
from  mineral  waters  or  solutions  oontmidog 
copper  by  means  of  alkaline,  earthy,  or 
metallic  sulphates. 

2.  The  means  of  treating  and  separaftiog 
sine  from  ores  of  lead,  copper,  silver,  and 
gold. 

3.  The  forming  of  stannate  of  soda  and 
stannate  of  potash  by  treating  the  ores  of 
tin,  or  other  matters  containing  tin,  wiHi 
carbonate  of  soda  and  carbonate  of  potash. 

4.  The  obtaining  sulphate  of  soda  by 
treating  bisulphate  of  iron  and  iron  with 
common  salt. 

5.  The  obtaining  sulphate  of  sods  by 
treating  bisulphate  of  iron  and  subsolphste 
of  iron  with  common  salt. 

Job  Cutlbb,  of  Spark  Brook,  near  Bir- 
mingham, civil  engineer.  For  certain  ims^ 
provements  in  the  manufacture  qf  metal 
pipes  or  tubes.  Patent  dated  February  28, 
1849. 

The  first  of  these  improvessents  has  rela- 
tion to  the  application  of  machinery  for 
drawing  metal  pipes,  when  formed  from  off 
the  mandril  upon  which  they  have 
rolled,  and  with  much  less  risk  of 
them  to  crack  or  break  than  the  i 
employed  for  that  purpose.  This  improve- 
ment the  patentee  limits  to  such  pipes  as 
are  made  of  alloys  of  metsL  ^le  metal  is 
first  cast  in  the  form  of  a  short  pipe,  and, 
when  cleaned,  is  heated  and  put  upon  a 
mandril,  and  passed  successively  throogli 
rollers,  the  grooves  in  which  diminish  in 
size,  so  that  &e  pipe  b  reduced  in  thJnknitss 
snd  correspondingly  increased  in  length  on 
its  passsge  through  each  successive  pair  of 
grooves.    The  metal  out  of  which  tiM  pi^ 
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b  fonned  is  hot  duriDg  the  whole  process, 
io  thmt  it  does  not  require  to  be  taken  off 
from  the  mandril  and  annealed  until  finished. 
To  take  the  pipe  from  off  the  mandril,  it  is 
cross-rolled  by  being  introdneed  between 
three  rollers,  so  arranged  that  they  all  bear 
loogitodtnally  npon  the  pipe.  This  cross- 
rolSng  ctnses  it  to  become  loose  npon  the 
nandrilf  and  therefore  to  be  easily  with- 
drawn therefrom.  A  plan  of  loosing  the 
mandril  by  means  of  swedges  and  a  tilt- 
hammer,  is  also  described. 

Hw  neond  improrement  is  in  rolling  the 
scsbberds  or  sheiihs  of  swords  in  a  similar 
way  to  rolling  pipes.  The  groores  are  made 
the  pvoper  shape  in  the  rolls,  and  a  mandril 
of  flat  steel  is '  employed  instead  of  the 
xonnd  one  used  for  pipes. 

The  third  improvement  has  relation  to 
the  formation  of  rocket  tabes,  and  oonsists  in 
making  them  tme  and  of  an  nniform  thick- 
ness. This  is  effected  by  the  cross-rolling 
process  abote  described. 

Tiie  fourth  improTcment  is  in  coating 
pipes,  lor  steam  boiler  purposes,  with  a 
ooatiiig  of  compound  metal,  giving  them 
irst  a  ooating  of  tin  or  zinc,  and  then  an- 
other of  copper.  These  coatings  are  depo- 
sited upon  the  pipes  by  means  of  a  galyanic 
amngement. 

The  fifth  improTement  is  in  coating  the 
OQtetdes  of  pipes,  for  the  couTeyance  of  gas 
and  fluids  under  ground,  with  metal,  as  last 
described.  The  inside  of  these  pipes  is 
corered  with  enamel,  by  any  of  the  usual 
procesaes  employed  for  enamelling  pans  and 
other  articles  made  of  iron;  or  both  the 
ontside  and  inside  of  such  pipes  are  ena- 


GKstiiit.  — 1.  The  means  employed  for 
taking  the  mandril,  by  cross-rolling,  from 
pipes  formed  of  alloys  of  metals,  as  de- 
scribed. 

2.  The  making  of  sword  scabbards,  as 
described 

3.  The  making  of  pipes  of  uniform  thick- 
neas  by  cross-roUing. 

4.  The  coating  of  pipes  with  different 
metals.    And 

5.  The  coating  and  enamelling  of  pipes 
for  aewerage  and  underground  purposes. 

CHA.aLBS  Anore  Fejlix  Rocbaz,  of 
New-court,  St  Swithin*s-lane,  merchant. 
<Vbr  im§/rwemenU  in  the  mantifaeture  of 
oxitU  of  zme,  and  in  the  making  of  painte 
oMd  cements  where  oxide  of  zinc  is  used, 
Fatent  dated  February  28,  1849. 

The  first  of  these  Improvements  has  for 
its  object  the  obtaining  of  a  greater  quantity 
of  pure  oxide  from  a  given  quantity  of  zinc 
than  has  been  heretofore  found  practicable. 
The  means  employed  for  this  purpose  are, 
snbliBBiiig  the  sine,  the  oxide  of  which  ii 


gathered  in  chambers,  in  which  there  are 
suspended  ranges  of  bands,  to  which  the 
pore  particles  of  oxide  adhere,  and  from 
which  they  are  removed  from  time  to  time  as 
they  collect.  The  patentee  prefers  making 
the  exterior  covering  of  the  chambers  for 
collecting  the  oxide,  of  canvas,  which  is 
wetted  and  found  to  be  of  advantage.  The 
oxide  which  collects  on  the  canvas  covering 
is  removed  by  beating  on  the  outside. 

The  second  improvement  has  for  its  ob- 
jeet  the  employment  of  the  coarser  portions 
of  the  oxide,  which  are  scraped  from  the 
passages  and  other  parts  of  tiie  spparatns^ 
for  During  with  lime,  and  when  so  employed 
as  mortar,  the  oompouid  forms  a  very  hard 
and  durable  cement. 

The  patentee  makes  a  durable  white  palnl 
or  pigment  by  taking  twenty  parts  of  the 
basis  (oxide  of  zinc),  four  parts  resin,  two 
parts  turpentine,  anid  one  part  drying  oil. 
This  forms  a  very  speedily  drying  vpaint. 

No  claims. 

William  BuMDurr,  of  Twickenham, 
papier  mach6  manufhctnrer.  For  improve" 
ments  in  the  manstfaetmre  qf  waterproqf 
paper.    Patent  dated  February  28, 1849. 

The  improvements  consist  in  rendering 
either  the  long  webs  of  paper  made  by  the 
machine,  or  sheets  of  hand-made  paper, 
waterproof,  by  means  of  oil  (preferring 
linseed  oil)  with  which  the  paper  is  satu- 
rated, and  then  subjected  to  a  temperature 
of  200''  or  300""  Fahr.  Paper  thus  pre- 
pared is  useful  for  making  paper  hangings. 

C/atm.-~ The  process  above  described  for 
rendering  webs  or  sheets  of  paper  water- 
proof. 

Dion  ob  Bouroicault,  of  the  Quad- 
rant, Regent-street,  gentleman.  For  eer- 
tain  improvements  in  the  mode  or  modes  to 
be  used  for  transmitting  and  distributing 
liquids  andjluids/or  agricultural  purposes 
and  for  apparatus  eowneeted  therewith. 
Patent  dated  February  28,  1849. 

These  improvemenU  consist  in  lading 
main  pipes  along  the  ends  of  fields  and 
other  ground  to  be  cultivated,  from  which 
a  number  of  drains  branch  off,  similar  to 
those  used  in  the  process  of  *'  thorough  drain- 
age." The  drains  are  partly  filled  with  some 
substance,  such  as  coke.  The  fluid  or  gas, 
where  such  may  be  employed  is  admitted  into 
the  main  pipe  from  a  reservoir,  and  finding 
its  way  along  the  drains  is  supplied  to  the 
ground  by  capillary  attraction. 

Claim, —  The  general  arrangement  for 
supplying  fluids  to  ground  to  be  cultivated. 
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NOBTHBEN  ClBCVIT.— Iif9«f)»00l,  Aug.  27. 

.  NI8I  PRIUS  COtTBT. 

[Before  Mr.  Jtutice  t^atteson.] 

SBLLEB8  V.  DICKBN80N. 

Tbii  was  an  aetion  brovght  by  the  plain- 
tiff, who  is  a  eotfeon- spinner  at  Boniley,  for 
the  inf  lingement  of  a  patent  for  the  im<s 
proTement  of  a  pofwer-looBf  agaiait  the  de« 
lendant^  who  is  A  powoTi^leoih  niaBnfaetttrer 
at  BlaokbBrn.  The  deloBdatil  pleaded  the 
general  iBene^  and  a  nnmhtr  of  speeial  pleas 
BTerring  tha*  the  ipeeifiMltion  was  bad»  aiid 
that  the  inTentioB  was  not  new* 

The  inTentieB  elafaned  wai  a  mode  of 
ipplying  a  **  break*'  to  the  fly-^heel  ef  the 
power-loom,  by  means  of  which,  wheMrer 
Beeesiary,  the  wheel  ootdd  ha  steadily  8nd 
almost  instantaaeoBsly  stepped,  withont  in^^ 
jury  to  the  web  or  to  the  machinery;  By 
the  old  mode^  the  wheel  was  bronght  to  a 
dead.stop,  which,  when  it  was  rerolTing  with 
rapidity,  injured  tbe  web  and  the  machinery. 
This  improtement  enabled  the  powers  lobm 
to  be  worked  25  per  oenh  qnieker.  There 
was  also  a  *'  clateb-box"  added  to  the  loom, 
which  was  Said  to  be  an  improtement,  and 
the  Bpeeification  claimed  the  oombination  of 
the  two.  It  was  alleged  that  the  defendant 
had  infiririged  the  patent  by  an  arrangement 
of  machinery  different  to  the  plaintiffs,  bnt 
identical  in  principle.  For  the  defendant 
it  was  contended  that  the  "  break"  was  an 
old  inTention,  as  also  was  the  '*  clutch- 
box  3"  and  that  the  plaintiff  claimed  only  a 
new  arrangement  of  this  machinery,  which 
the  defendant  had  not  copied,  nor  had  he 
combined  the  ''  datch-box"  in  his  machine. 
▲  great  number  of  witnesses  were  called  on 
both  sides  to  prore  these  facts. 

His  Lordship  hanng  summed  up,  the  jury 
found  a  Terdict  for  the  plaintiff. 

His  Lordship  then  reserred  leaTc  to  the 
defendant  to  more  to  enter  the  Terdict  for 
him  if  the  Court  above  should  be  of  opinion 
that  the  combination  of  the  "  break"  and 
the  **  dutch-box"  was  the  patent,  and  that 
the  use  of  the  "  break"  alone  was  not  an 
infringement  of  its 

Mr.  Martin,  Q.C.,  Mr.  Atherton,  and 
Mr.  Webster,  appeared  for  the  plaintiff ;  and 
Mr.  Watson,  Q.C.,  Mr.  Crompton,  and  Mr. 
Cowling  for  the  defendant. 
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Jamea White,  of  L«mb«th,  Surrey,  dvil  engineer, 
for  improTements  in  machinery  or  apparatus  for 
■owing  seed.    Sealed,  July  25 ;  six  months. 

James  Green  Gibson,  of  Ardwick,  near  Manches- 
ter, Lancaster,  machinist^  for  certain  improvements 
in  machines  used  for  preparing  to  be  spun  or  spln- 
ning  cotton  and  other  flbroua  rabttanoM,  and  for 


preparing  to  be  woven  and  weaving  iodh  substaacea 

when  spun.    July  30 ;  four  months. 

Andrew  Peddle  How,  of  the  United  States,  but 
now  residing  at  Basinghali-street,  London,  engi- 
neer in  the  United  Sutes  Navy,  for  an  instrument 
or  instruments  for  ascertaining  the  saltoess  of 
water  in  boilers.  (Communication.)  August  1 ; 
sit  months. 

HnghLee  t*attinson,  of  Wathlngton-bonse,  Gates- 
head, Durham,  chemical  manufacturer,  for  im- 
j)rovement8  in  manuCscturing  a  certain  cotopound 
or  certain  compounds  of  lead,  and  the  application 
of  a  eertaln  compound  or  certain  eompoundt  of 
lead  io  various  useful  purposes.  August  6}  aiz 
months. 

Amed6e  Francois  Remond,  of  Btrmlngham,  nr 
iAbroveinentt  in  maehtnery  for  fokUng  antelopes, 
and  In  tbemaaul!MtiireofettveM]pet.  AuguttS; 
slx^months. 

Richard  Keiniley  Day,  of  Stratford,  Essez^  hv- 
fitttftase  nuuinfkcturer,  fb^  improvemeirts  In  flie 
manufacture  of  emery  paper,  emery  elotli,  and 
oiher  scouring  fabrics.  .  August  7 ;  six  months. 

John  Thom,  of  Ardwlet,  near  Manchester,  calico 
(irinter,  for  improvements  hi  cleansing,  sedating, 
or  bleaching  sUk,  woollto,  cotton,  and  other  woven 
fabrics  and  yams,  and  in  wing  fkbrics  and  yaraa 
when  printed.    August  7 ;  four  months. 

Joseph  Flndlay,  of  New  Sneddon-street,  PolSley, 
Renfrew,  manufacturer,  and  Andrew  WilUe,  of  the 
same  place,  turner,  for  an  improvement  or  improve- 
menis  in  machinery  or  apparatus  for  turning,  cut- 
ting, shaping,  or  reducing  wood  or  other  tuK- 
stances.    August  10  ;  six  months. 

James  Thomson  Wilson,  of  Middlesex,  chemist, 
for  improvements  in  the  manufacture  of  sulphuric 
aidM  and  alum.    August  15 ;  six  months 

BdWard  Jjoird,  of  Todmorden,  Lancaster,  ni»- 
chlnist,  for  certain  improvements  in  machinery  or 
apparatus  applicable  to  the  preparation  of  cotton 
and  other  fibrous  substances.  August  15;  four 
months. 

Pierre  Armand  le  Comte  de  Fontainemorean,  cf 
No.  4,  South-street,  Finsbury,  for  certain  improve- 
ments in  weaving.  (Communication.)  August  2S  ; 
four  months. 
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Thomas  Symes  Prideaux,  of  Southampton,  gen- 
tleman, for  improvements  in  puddling  and  other 
ftimaces,  and  in  steam  boilers.  August  30;  six 
months. 

James  Robinson,  of  Huddersfleld,  Yorl,  orrhil 
and  cudbear  manufacturer,  for  improvements  in 
preparing  or  manufacturing  orchil  and  endbear. 
August  SO ;  six  months. 

Charles  Morey,  of  Manchester,  gentleman,  for 
certain  improvements  in  machinery  or  apparatus 
for  sewing,  embroidering,  and  uniting  or  ornament- 
ing by  stitches  various  descriptions  of  teztilo  fab- 
rics.   August  50 ;  six  months. 

A  grant  of  an  extension  for  the  term  of  five 
years  of  a  patent  to  George  Baxter,  of  Northam]^ 
ton-square,  Clerkenweli,  Middlesex,  engraver  and 

Srinter,  for  his  invention  of  improvements  in  pra- 
ncing coloured  steel-plate, copper-plate,  and  other 
Impressions.    August  SO. 

Isidore  Bertrand,  of  France,  enghieer,  for  as 
Improvement  in  protecting  persons  and  property 
ttom  accident  in  carriages.  August  SO;  dx 
months. 

Onestphore  Pecquenr,  of  Paris,  civil  engineer, 
for  certain  improvements  In  tlie  manufacture  of 
fishing  and  other  nets.    August  30;  six  months. 
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Proprietors' Names.  Adiresses. 

T.  W.  Ingram Bradford-street,     Birmingham, 

button  manufacturer  m.. ....... 

Thomas  Helling »..; Rainhill  Iron-wotki  

Wniiam  Grane  Wilkins  i4^  Long  Acre 

Kigby  and  DnekreU  ..*  1,  Vauxhall-walk 


2d 

Sf9 


2013     George  AldrectM Primfose-street . 


Ol4     Slock  and  Son  ............  Birmingham.. 

„      *01S     Sutherland   and   Mur- 
doch   I)undee ......;;......*..:;;..;;.. 

**     201d     ThoiMis  B*hbury  &an- 

dle  Ball  iM.....4..i HlU-street,  Coventry,  watcli  ma- 
nufacturer .44  ii.  i.'. ...  ii. ...  i..  .t. ... 
„     2017     Alexander  Symons  and 

Alexis  Soyeri..!^. ......  B,  Gharlng-cross 

„     2018     Alexander  Symons  and 

Alexis  Soyer* 5,  Charing-cross .....», 


Subjects  of  Design. 

Self-calculating  steelyard. 

Improved  double -sash  win- 
dow. 

Improved  spring  weighing- 
machine. 

Monastic  escritoire  slot,  slide 
wax  testa,  anft  chemical 
light-box. 

Spindle  and  spring  for  a  look- 
ins  glass. 

Gas  burner. 

Talve-eMk  0*  titp. 


Improfed  watch. 

Soyer's    modern   housewife's 
klt<^ 


dtfcheii  apparatus. 
.  Soyer's  magic  stove. 


Wharf  Bomtf  City  Road^  London. 
TT  cannot  now  be  doubted  even  by  the  most  sceptical,  but  that  GUTTA  PERCHA  must  hencefbrward 
•■■  be  regarded  as  one  of  the  blessings  of  a  gracious  Providence,  inasmuch  as  it  affords  a  sure  and  certain 
nzoteetion  from  cold  and  damft  feet,  and  thus  tends  to  protect  the  ibody  from  disease  and  prematnre  death. 
Gutta  Percha  Soles  keep  the  feet  WARM  IN  COLU,  AND  DRY  IN  WET  WEATHER.  They  are 
liiueh  more  durable  than  leather  and  also  cheaper.  These  soles  may  be  steeped  for  MdKTUS  too£th£R  in 
cold  water,  and  when  taken  out  Will  be  found  as  firm  and  dry  as  when  first  put  in. 

Grntta  Percha  Tubing, 

Belnf  so  extraordinary  a  conductor  of  sound,  is  used  as  Speaking  tubes  in  mines,  manufactories,  hotels, 
warehouses,  8:t.  This  tubing  may  also  be  applied  in  Churches  and  Chapels,  for  the  pur])08e  of  enabling 
deaf  persons  to  listen  to  the  sermon,  8cc.  For  conveying  messages  from  one  room  to  another,  or  from  the 
maat-head  to  the  deck  of  a  vessel,  it  is  invaluable.  For  greater  distances  the  newly -invented  Electric- 
Telegraph  Wire  eovered  with  Gutta  Percha  is  strongly  recommended. 

MmSaada. 

The  increasing  deihand  fbr  the  Ontta  Percha  strapping  fbr  drivlhg  bands,  lathe-straps,  ftc,  ftillyljustifies 
the  fltroog  recommendations  they  have  everywhere  received. 

Grutta  Percha  Pump  B«iikets,  Clacks,  Arc. 

Few  applications  of  Gntta  Percha  appear  likely  to  be  of  such  extensive  use  to  manufacturers,  engineers, 
*c,  as  the  substitution  of  it  for  leather  in  pump  buckets,  valves,  &c.  These  buckets  can  be  had  of  any 
aize  or  thickness  wituout  ssam  or  joikt,  and  as  cold  water  witl  Meter  to/ten  them,  they  seldom  need 
toy  repair. 

Otitta  Percha  Picture  Frames. 

^e  GutU  Percha  Company  having  supplied  HER  MAJESTY  THE  QUEfiN  with  Several  elaborate 
GutU  Percha  Picture  Frames  for  Buckingham  Palace,  which  have  been  highly  approved  by  the  Royal 
Fkmily,  fully  anticipate  a  great  demand  for  frames  from  the  nobility  throughout  the  country.  In  order 
that  the  picture-frame  makers  may  not  be  injured,  the  Company  will  supply  the  trade  with  the  mouldings, 
corner  and  centre  pieces,  &c.,  and  allow  them  to  ua.ke  up  the  frames.  Pattern  books  for  the  trade  are  now 
ready. 

Gutta  Pereha  soles,  solution,  inkstands,  card-trays,  medallions,  picture-frames,  brackets,  mouldings, 
#lzKiow-blindeord,  soap-dishes,  tap-ferrules,  cornices,  vases,  fire-buckets,  bowls,  pen-traySj  stethoscopes, 
ihin  lining,  thread,  flower-pots,  ear-trumpets,  &c.,  &«.,  manuiactured  at  the  Company's  Works,  Wharf- 
zoad,  City-road^  LoBdea;  and  sold  by  their  Wholeiale  dealers  in  town  or  cotmtry. 
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Mb.  Bibabc's  invention  has  for  ite 
object  to  increase  the  light  obtainable 
from  thoee  miners*  lampe  wbi^  aiv  o«»- 
structed  on  the  principle  of  what  is  called 
**  the  Davy  Lamp/'  and  to  afford  better 
protection  to  the  flame  from  currents 
of  air.  These  several  improvements 
are  accomnlished  by  constructing  such 
lamps  in  tne  manner  of  the  one  repre- 
sented in  the  annexed  engravings.  Fig. 
1,  is  an  external  elevation  of  this  lamp 
in  its  complete  state  ;  fig.  2,  a  side  ele- 
Tation  of  it  partly  in  section;  fig.  3, 
a  plan  on  the  line  a^  b^ ;  and  fig.  S',  a 
top  plan.  A  is  the  external  case,  which 
is  or  the  ordinary  semicircular  form,  and 
suspended  by  a  curved  handle,  F  ;  B  is 
the  oil  reservoir  and  wick-holder :  this 
reservoir  is  slid  in  the  casing,  on  grooved 
or  mutually  overlapping  pieces,  a  6,  one 
of  which  is  affixed  to  the  bottom  of  the 
case,  and  the  other  to  the  bottom  of  the 
reservoir :  and  c  is  a  ring,  by  which  the 
reservoir,  B,  is  pushed  into  its  place  or 
drawn  out  when  required  to  be  reple- 
nished. C  is  the  burner,  with  circular 
tube  and  wrck,  as  nsual  f  D  is  a  metallic 
reflector  of  a  parabolic  or  other  suiuble 
curvature,  which  is  mounted  behind  the 
burner  on  two  pins,  dd^  which  rise  from 
the  top  of  the  reservoir,  B,  and  take  into 
two  short  tubes  soldered  to  the  back  of 
the  reflector.  £  is  a  chimney,  which 
rises  from  the  top  of  the  case  (A),  and  may 
be  made  either  wholly  of  metal  or  prin- 
cipally of  wire  gause  (like  the  common 
Davy  lamp.)  If  made  of  metal,  it  is 
surmounted  by  a  cap,  J,  which  is  closed 
at  top,  but  perforated  in  the  sides  by  a 
circle  of  holes  or  slits,  //,  which  are 
protected  within  by  a  screen  of  wire 
gauze,  g  (see  fig.  2) ;  e  is  a  screw,  by 
which  the  cap,  J,  is  made  fast  to  the  chim- 
ney, but  which  can  be  undone  in  order 
to  allow  the  cap  to  be  removed  when  it  is 
necessary  to  examine,  clean,  or  renew 
the  wire  gauze;  K  is  thf  door,  which 
drops  into  grooves  made  for  it  in  the  front 
edges  of  ihd  case,  and  consists  of  a  metal 
frame  difided  into  two  compartments; 
the  upper  and  larger  of  which,  m,  being 
that  in  front  of  the  light,  is  filled  with 
talc,  and  the  lower  and  smaller,  n,  is 
fitted  with  a  portion  of  wire  gauze, 
through  which  (alone)  the  air  necessary 


to  support  the  flame  is  supplied.  The 
frame  may  be  made  a  little  narrower 
towards  the  bottom  than  at  top,  in  order 
that  it  may  the  more  easily  be  dropped 
into  or  rased  out  of  its  place;  but  when 
it  has  been  once  fixed  in  its  place,  care 
should  be  taken  that  it  fits  aosurately 
throBghout,  and  especially  that  (he  top 
flange,  /,  is  brought  close  down  oTer  the 
grooves  in  which  the  door  slides.  P  is 
a  riflg,  which  turns  in  a  seat  made  for  it 
on  Ae  outside  of  and  close  to  the  bottom 
of  the  chimney,  E ;  9,  a  pin  which  pro- 
ject* from  the  riag,  P,  and  passing  over 
the  top  of  the  door,  K,  secures  it  in  its 
plaoe  ;  q^  h  wa.  eye-piece,  whlsh  is 
attaehed  to  the  back  Of  the  ring,  P,  and 
is  in  the  same  diametrical  line  with  the 
pin,  p ;  and  ^  a  companion  eye^'piece, 
which  is  afiixed  to  the  top  of  ihft  case, 
A,  and  agsinst  which  the  other  eye-tpieoe 
abuts,  when  the  pro,  p,  is  moved  round 
into  a  central  position  over  the  door,  K. 

When  the  two  eye-pieces  are  bfeught 
side  by  side,  the  hasp  of  a  small  paidlock, 
W,  is  passed  through  them,  and  llie  in- 
terior of  the  lamp  thus  perfectly  secured 
against  all  meddling  or  intrasion;  C, 
(fig.  2,)  is  a  ball  and  socket  or  unirersal 
joint  fixed  in  the  back  of  the  case,  A ; 
and  R  a  pricker  for  raising,  depressing, 
or  trimming  the  wiek,  whfeh  is  passed 
through  the  ball  and  through  a  sorre- 
sponding  opening  in  the  focus  of  the 
reflector,  D.  The  pricker  is  free  to 
move  to  and  fro  through  the  baB,  but 
within  certain  limits  &termined  by  a 
twist,  which  is  given  to  it  at  the  inner 
end,  to  prevent  its  being  entirely  drawn 
out ;  and  it  has  thus  the  power  of  uni- 
versal nMyveasenfy  not  in  one  plane 
'  only,  but  in  as  many  different  planes  as 
come  within  the  range  of  its  to-and-fro 
movement  ihroggh  tne  ball.  The  lamp 
when  in  use  may  be  suspended  from  a 
steel  spike  driven  into  the  coal  or  into 
a  wooden  prop,  and  this  spike  may  have 
a  swivel  hook  at  tc»,  by  which  it  may 
not  only  be  attached  for  conveaience  of 
carriage  to  the  handle,  F,  of  the  lamp, 
but  be  readiiy  turned  round  from  one 
posiffion  into  another. 

When  this  lamp  is  tsken  into  an  in- 
flammabie  atinosphere^  the  mmiiom  gas 
which  passes  through  the  iimfer  or  gkuse 
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compartment  of  the  door  ignites  and 
bntDS  within,  with  a  slight  blue  flame, 
and  very  soon  absorbs  the  supply  of 
oxygen  to  the  lamp  and  extinguishes  the 
flame  (unless  the  lamp  is  removed  into 
fresh  air),  but  with  no  other  incqoyeni- 
cbce  to  the  bearer  than  the  loss  of  his 
light. 

To  enable  ft  person  to  work  in  a  part 
of  a  mine  charged  with  carburetted  hy- 
drogen (which  may  sometimes  be  neces- 
sary for  a  short  time),  a  circular  opening, 
protected  by  wire  gauze,  may  be  substi- 
tuted for  the  under  compartment,  n,  as 
indicated  by  the  dotted  lines,  1 1  (fig.  1), 
and  a  tube  of  Tulcanized  india-rubber 
or  other  flexible  material  fitted  to  this 
circular  opening ;  which  tube  may  be  of 
any  length  required  to  reaoh  into  the 
pure  air.  The  lamp  would  then  burn 
freely  and  securely  for  any  length  of 
time,  being  supported  with  pure  air; 
although  the  workman  himself  might,  it 
is  true,  be  exposed  to  danger  from  breath- 
ing air  deleterious  to  health,  or  even  de* 
strnctive  of  life. 

Instead  of  the  door  being  made  in  two 
compartments,  one  filled  with  talc  and 
the  other  with  wire  gauze,  it  may  be 
made  with  a  single  opening  by  subsiitut- 
ing  wire  gauze  lor  the  talc  Probably 
for  viewers  or  overmen  the  talc  may  be 
preferred,  and  for  working  miners  the 
wire  gauze.  Tiie  patentee  has  ascertained 
by  numerous  experiments  that  the  light 
emitted  through  clear  talc  is  rather  more 
than  that  of  four  candles,  and  the  light 
emitted  through  the  wire  gauze  (in  a 
lamp  of  this  improved  description)  is 
about  equal  to  tnat  of  an  ordinary  pit 
candle. 

For  Claims,  see  anU  p.  209. 


CLUB-HOUaaS  for  THB  WORKIMO  CtABSBS. 

Masters  and  men  engaged  in  mechani- 
eal  pnranits  have  even  a  greater  interest 
thflsi  the  general  philanthropist  in  all 
that  eotttributes  to  the  well-being  of 
the  operatives,  therefore  the  lodging 
of  this  class  of  persons  seems  suitable 
matter  of  consideration  by  the  readers 
of  the  Mechanics*  AiagazvM.  Sir  Samuel 
Bentham,  ^'considering  how  closely  those 
who  have  speculated  on  the  providing 
habitations  lor  workmen  and  others  be- 
longing to  or  dependent  on  naval  arse- 
nals^ have  evowded  them  together,  re^ 
gardless  of  the  discomfort  of  the  inha- 


bitants, and  of  the  injurious  effect  on 
health  of  the  want  of  cleanliness  and  air, 
whereby  fevers  and  other  contagious  dis- 
orders are  as  frequent  and  faui  in  the 
neighbourhood  ot  naval  arsenals  as  in 
the  most  crowded  and  unhealthy  parts  of 
the  metropoUs,"*  recommended  that  at 
Sheerness,  when  the  Dock  Arsenal  should 
be  renovated,  a  new  town  should  also  be 
built  *'  according  to  a  general  design,  in 
the  formation  of  which  the  construction 
of  the  houses  should  be  such  as  should 
be  the  least  liable  to  accidents  from  tire, 
and  in  which  the  several  tundamentai 
considerations  and  arrangements  for 
cleanliness  should  be  considtired  and  pro- 
vided for."  But  his  plan  for  the  arsenal 
itself  not  having  been  honoured  with 
consideration,  details  of  his  design  for  a 
new  town  were  never  completed;  as, 
however,  he  had  bestowed  much  thought 
upon  the  subject,  some  of  his  ideas 
were,  early  in  1846,  thought  applicable 
to  dwellings  for  the  industrious  classes 
in  large  towns — then  a  subject  beginning 
to  become  of  public  interest;  and  as 
no  plan  for  any  such  establishment  had 
that  time  been  elicited,  a  scheme  tor  a 
suitable  building,  grounded  on  his  ideas, 
was  sent  to  the  Muilder,  and  was  in- 
serted in  that  periodical  April  13,  1846. 
About  the  same. time  a  similar  proposal 
was  submitted  to  the  Association  for 
bettering  the  condition  of  the  working 
classes.  Tnis  proposal  was  entitled, 
*<  Club  Dwellings  for  the  Working 
Classes.'* 

That  project  was  based  on  the  mischiefs 
and  misery  consequent  on  the  too  early 
marriage  of  that  description  of  persons, 
before  they  have  had  time  to  lay  up  some 
little  reserve  of  money  in  case  ot  illness 
or  a  growing  family,  and  from  a  convic- 
tion that  these  improvident  unions  are 
too  frequently  entered  into,  solely  because 
the  man  has  no  place  to  go  to  but  the  pub- 
lic-house for  warmth  and  rest  when  the 
day's  work  is  done ;  the  main  object  of 
the  proposal,  therefore,  was  not  only  to 
provide  a  sleeping-place  for  single  men, 
but  also  wholesome  food,  a  comfortable 
place  of  rest  and  an  inducement,  as  well 
as  means  of  substituting  for  the  immoral 
pleasures  of  the  tap-room  the  more  salu- 
brious and  elevating  recreation  of  read- 
ing, al^  of  these  advantages  being  to  be 

•   Letter  to  the  Navy  Boaid,  February,  1812, 
Desiderata,  article  28. 
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provided  at  a  less  expense  than  the  or- 
dinary expenditure  of  such  persons  for 
board  and  lodging. 
It  was  said,  in  the  Builder,  that "  Build- 
ings on  a  large  scale  can,  as  is  well  known, 
be  constructed  at  a  less  cost  per  cube  foot 
of  interior  space  than  small  ones ;  and  can 
also  be  warmed,  ventilated,  and  lighted 
at  a  less  comparative  expense.  So  pro- 
visions can  be  purchased,  cooked,  and 
served,  at  a  lower  rate  in  large  than  in 
small  quantities.  These  considerations 
have  given  confidence  as  to  the  economy 
of  the  plan  proposed." 

The  article  then  specifies  a  general 
arrangement  for  such  a  building:  the 
basement  was  to  consist  of  a  suitable 
kitchen  and  butlery,  with  appropriate 
coal  and  other  cellars,  the  apparatus  for 
heating  and  lighting  the  whole  building, 
for  the  supply  of  water,  baths,  and  dry- 
ing room  for  wet  apparel,  &c. ;  next 
afc^ve  a  dining  and  coffee-roomi  a  library 
and  reading-room,  a  dispensary,  and 
apartments  for  the  general  manager  and 
porter.  The  several  stories  of  the  upper 
part  were  appropriated  as  sleeping  rooms, 
a  separate  one  for  each  individual :  but 
the  arrangement  in  this  respect  difiered 
from  what  was  in  contemplation  for 
Sheerness,  and  this  at  the  recommenda- 
tion of  a  friend  as  more  consonant  to  re- 
ceived ideas ;  so  that,  in  the  Builder,  it 
was  proposed  that  these  separate  cham  • 
bers  should  open  to  an  internal  cor- 
ridor, like  the  best  cabins  in  Greenwich 
Hospital ;  but  it  had  been  projected  for 
Sheerness  to  take  example  from  many 
old  inns,  and  have  the  sleeping  cham- 
bers to  open  from  an  external  gallery. 
It  can  hardly  be  hoped  in  numerous 
assemblages  of  the  working  classes,  that 
all  should  abstain  from  inebriating  li- 
quors, and  a  single  intoxicated  man  would 
be  sufficient  to  disturb  all  those  in  the 
whole  range  of  chambers  of  the  same 
corridor ;  but  the  great  advantage  of  the 
exterior  gallery  is  the  sanitory  supe- 
riority it  possesses.  A  single  individual 
labouring  under  contagious  disorder — 
typhus  fever  say — would  probably  com- 
municate his  malady  to  many  of  those 
exposed  to  it  by  the  general  internal 
corridor;  but  sleeping  rooms  opening 
each  to  an  external  gallery,  would  afford 
to  their  inmates  all  the  security  that  is 
so  well  known  to  result  from  a  dilution 
of  the  contagious  principle  with  atmo- 
spheric open  air.  These  chambers  might 


be  of  sufficient  size,  if  about  six  feet 
six  in  width  by  ten  feet  long;  there 
would  be  the  coffee  and  dining-room  for 
rest  and  social  chat,  the  reading-room 
for  more  silent  recreation, — so  that  the 
separate  chamber  need  only  to  afford 
space  for  a  bed  along  the  inner  end,  a 
door  and  window  in  front,  a  press  for 
clothes,  the  washing  apparatus  under  the 
window,  with  clean  water  tap,  and  pro- 
vision for  running  off  soiled  water,  the 
whole  covered  by  a  flap  table. 

The  general  management  proposed  for 
these  club  dwellings  was  borrowed  from 
that  which  has  been  so  successful  in 
the  great  London  clubs,  that  is  4>y  a 
committee  chosen  by  the  general  mass 
of  residents  from  amongst  their  num- 
ber. The  chief  business  of  this  com- 
mittee would  be  to  see  to  the  good  qua- 
lity and  fairness  of  price  of  provisions 
furnished  from  the  kitchen  ana  butler j ; 
the  cleanliness  of  apartments,  to  be  kept 
in  order  by  a  female  resident — a  porter's 
wife,  no  doubt ;  the  orderly  conduct  of 
the  inmates,  according  to  general  rules. 
In  no  way  is  superior  food  obtained  in 
London  so  excellent  in  quality,  and  at 
so  low  price,  as  in  the  great  club-houses. 
So  the  kitchen  of  these  club  dwellings 
might  be  expected  to  **  supply  better 
diet  than  is  habitually  obtained  by  the 
single  workman,  and  at  a  lower  price.** 

buccess  in  such  establishments  would 
materially  depend  on  ready -money  par- 
men  ts.  Bents  of  lodgings  for  the  worK- 
ing  classes  are  greatly  enhanced  to  the 

1>unctual,  by  the  defalcations  of  others 
ess  exact ;  landlords  count  upon  an  aver- 
age loss  of  rent,  so  that  the  charges  are 
on  the  average  of  those  who  pay,  and  of 
those  who  are  defaulters,  whereby  the 
honest  man  pays  often  double  the  rent 
that  would  be  remunerative  were  the  land- 
lord not  subjected  to  such  losses.  It  was 
therefore  proposed,  for  **  his  security,  and 
consequently  the  low  rent  at  which  lodg- 
ings could  be  afforded,"  <*  that  it  should 
be  paid  in  advance;  and  that  from  the 
first  it  should  be  stipulated  that  no  credit 
would  be  allowed.  In  foreign  countries 
where  rents,  from  the  highest  to  the 
lowest,  are  habitually  paid  in  advance, 
many  are  the  advantages  found  to  result 
from  this  practice."  '*  To  the  tenant,  if 
honestly  paying  his  rent  as  it  becomes 
due,  it  can  make  little  difference  whether 
it  be  at  the  beginning  or  the  end  of  the 
week ;  whilst  to  the  thoughtless  it  ope- 
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ntes  IS  a  check  to  useless,  or  extraTagant 
expenditure;  to  the  intentionally  dis- 
honest, this  establishment  is  not  intended 
as  an  asjium/' 

This  mode  of  pre-payment  has  been 
adopted  by  the  ''Metropolitan  Associa- 
tion for  Impro?ing  the  Dwellings  of  the 
Industrious  Classes*'  with  marked  suc- 
cess, where  lodging  for  a  single  night  is 
afforded ;  hut  it  is  said  that  in  the  model 
lodging-house  for  families,  already  there 
has  been  twice  occasion  to  distrain  for 
rent — painful  and  costly  expedient  for  ^ 
the  landlord,  often  a  ruinous  one  to  the  * 
tenant,  his  furniture  selling  always  for 
leas,  much  less,  than  its  real  value,  in- 
dependently of  the  consequent  suffering 
from  loss  of  articles  he  perhaps  never  may 
be  able  to  replace ;  surely  it  must  be  more 
moral  and  humane  to  prevent  ruinous 
want  of  foresight  in  the  -  working  man, 
than  to  encourage  his  indulgence  for  a 
time  In  expenses  beyond  his  means. 

It  mav  be  objected  to  these  club  habi- 
tations that  workmen,  as  carpenters  and 
bricklayers,  cannot  he  sure  of  employ- 
ment in  the  same  neighbourhood ;  but  in 
▼ery  many  businesses,  operatives  to  the 
amount  of  many  thousands  are  con- 
stantly employed  the  year  round  on  the 
same  spot;  for  example,  those  in  the 
printing,  bookbinding,  and  publishing 
trade,  and  those  in  the  employ  of  manu- 
facturing engineers.  Indeed,  however 
distant  the  work,  men  are  in  the  habit  of 
going  to  the  same  place  to  sleep ;  and  for 
meau,  were  such  club-houses  estab- 
lidied  In  different  parts  of  the  town»  it 
would  not  be  difficult  to  devise  some 
kind  of  certificate  from  the  house  of 
general  residence,  so  that  the  bearer  of 
auch  a  document  might  be  admitted  in 
similar  establishments  for  meals,  at  least 
on  the  same  terms  as  the  regular  in- 
mates. 

Hitherto  model  lodging-houses  have 
trolbrtunately  been  regarded  as  a  sort  of 
oharitable  institutions,  so  as  to  have  de- 
terred many  men  of  honest  and  inde- 
pendent feelings  from  having  recourse  to 
aoeh  buildings;  but  as  the  association 
have  already  done  the  immense  service  of 
aacertaining  that  improved  lodgings  let 
at  low  rents  may  be  made  remunerative, 
it  now  mainly  rests  with  the  operatives 
diemselves  to  obtain  superior  habitations 
by  encouraging  capitalists  to  build  them. 

Mueh  as  such  club  dwellings  are  desir- 
able for  meui  they  are  still  more  needed 


for  women ;  this  too  regards,  then,  ope- 
rative mechanics,  for  very  many  of  them 
have  to  lament  the  want  of  appropriate 
habitations  for  unprotected  sisters: 
"  Buildings  on  the  same  general  plan,*' 
says  the  Builder,  «  might  be  constructed 
for  single  women;  although  as  their 
earnings  are  comparatively  very  small, 
the  accommodation  to  be  provided  would 
necessarily  be  on  a  smaller  scale.  In 
this  case  the  reading-room  would  become 
a  work-room  for  such  of  the  inmates  as 
might  be  sempstresses."  "In  truth, 
to  persons  conversant  with  the  hardships 
females  of  this  class  endure,  and  the 
temptations  to  which  they  are  subjected, 
it  may  seem  that  cheap  respectable  lodg- 
ings for  women  and  girls  are  even  more 
required  than  for  men." 

The  insalubrity  of  narrow  streets, 
courts,  and  alleys,  led  Sir  Samuel  to  con- 
sider whether  some  rule  might  not  be 
made  general  by  which  due  ventilation 
might  be  secured  in  every  part  of  a 
town  ;  he  conceived  that  in  no  case  the 
interval  between  opposite  rows  of  houses 
should  be  less  than  twice  the  height  of 
the  buildings.  Acts  of  Parliament  are 
apt  to  impose  unnecessary  restrictions  on 
builders,  but  perhaps  some  such  enact- 
ment aa  to  the  wiath  of  streets  might 
materially  contribute  to  general  health. 

It  is  said  of  the  model  lodging-houses 
for  families,  that  much  inconvenience  in 
them  is  experienced  from  the  general  stair- 
ease.  This  would  be  in  a  great  measure 
obviated  by  making  the  entrance  to  the 
houses  from  an  external  gallery  con- 
nected with  an  external  stair,  as  is  cus- 
tomary in  many  foreign  countries.  The 
stair  would,  it  is  true,  be  liable  to  wet  aa 
well  as  mud,  but  it  would  be  more  easily 
cleaned  than  an  internal  one,  and  would 
be  far  less  liable  to  the  abominations  fre- 
quent in  all  countries  where  a  general 
staircase  affords  shelter  to  the  house- 
less. 

In  the  plan  for  a  new  town  at  Sheer- 
ness,  surrounded  as  it  is  with  marshes, 
he  thought  it  essential  that  all  dwelling 
houses  should  be  as  high  as  was  consis- 
tent with  economy  and  general  conveni- 
ence, since  it  had  been  found  in  marshy 
districts  —  the  Maremma  of  Italy,  for 
example  —  that  the  higher  bed  rooms 
were  elevated  above  the  ground,  the  less 
their  inhabitants  suffer  from  malaria. 
He  therefore  proposed  that  houses  con- 
sisting even  of  so  few  as  four  rooms, 
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should  have  them  one  ahove  the  other. 
Such  houses  when  not  in  streets,  to  be 
built  in  groups  of  four  for  cheapness, 
the  houses  so  oriented  as  that  the  sun 
should  shine  on  all  of  them  some  part  of 
every  day  ;  and  each  habitation  to  have 
its  fore- court  and  side-^rden.  Of 
course,  the  entrance  to  these  groups 
would  be  from  different  streets. 

That  private  houses,  as  well  as  public 
buildings,  should  be  fire-proof,  duly 
drained,  plentifully  supplied  with  water, 
and  well  ventilated,  entered  generally  into 
all  Sir  Samuers  projects,  has  been  seen 
in  the  Mechanics'  Magazine;  but  the 
obtainment  of  these  improvements  de-> 
pends  more  on  mechanical  means  and 
engineering  skill  than  on  general  archi- 
tectural knowledge ;  it  is  therefore  to  be 
hoped  that  mechanists  and  civil  en- 
gineers will  turn  their  attention  more 
^an  has  hitherto  been  done  to  plans  for 
houses  and  towns,  and  that  the  Me- 
chanics* Magazine  will  lend  its  aid  by 
exhibiting  from  time  to  time  the  pro- 
gress that  may  be  made  in  such  improve- 
ments, and  the  means  by  which  they 
may  be  effected. 

M.  S.  B. 


ON  CONOBNSRIC  SUKO  XaUATIONS. 

Sir, — Will  you  allow  me  to  occupy  a 
small  portion  of  your  valuable  columns 
with  a  few  remarks  suggested  by  the 
perusal  of  a  paper  by  Professor  Young, 
printed  at  page  463  of  your  49th  volume? 

The  part  of  that  paper  to  which  I 
would  draw  attention  is  that  which  re- 
lates to  the  inadmissibility  of  the  equa- 
tion -0=»+0.  The  argument  us^  is 
thrown  into  the  following  form,  the  steps 
of  which  I  have  taken  the  liberty  of 
lettering ; 

(A)  -0«+0 

(B)  —  00  =»  +  CO  (misprinted  —  oo  =  +  0) 

(C)  0=2  OD. 

Now,  when  we  reach  a  contradictory 
result  like  this,  it  is  certain  that  it  must 
arise  from  one  of  two  causes — either  the 
premises  involve  a  contradiction,  or  the 
chain  of  reasoning  is  defective.  Profes- 
sor Young  appears  to  hold  (though  not 
without  some  misgivings)  that  the  first- 
named  of  these  two  causes  is  the  one 
acting  here,  while  to  my  mind  it  seems 
dear  that  it  is  the  second ;  and  it  is  in 
support  of  this  opinion  that  I  pow  pro- 


ceed, with  your  permission,  to  mske  a 
few  remarks. 

With  all  the  respect  lor  Professor 
Young  which  his  high  standing  as  a 
mathematician  demands,  I  may  state  that 
in  my  opinion  there  is  involved  a  petiiio 
prtndpii  Iq  tbe  step  from  (A)  to  (B), 
and  that  this  petitio  prineipit  maea  from 
a  confusion  of  two  distinct  meaniogSy 
which  are  att^hed  in  myost  works  on 
algebra  to  the  symbol  0.  These  mean- 
ings are  the  following : — If,  in  the  iden- 
tity 

we  transpose  either  of  the  equal  qnanti- 
ties,  we  have 

ft— »bO; 

here  0  expresses  the  absence  of  all  mag- 
nitude, or  that  which  remains  when  the 
whole  of  a  thing  is  taken  away.  Agala ; 
if  we  consider  a  series  of  terms  suek  as 

*»  T.  h  iV.  «w., 
we  see  that  no  term  of  it  ever  becomes 
—0  (in  the  sense  in  which  it  is  used 
above),  but  that  by  going  on  far  enough 
with  the  series,  we  can  approach  as  near 
to  0  as  we  please ;  hence  0  is  the  limit 
to  which  we  approximate  more  and  more 
as  we  go  on.  It  is  the  custom,  however, 
though  a  bad  one,  as  I  think,  to  say  that 
if  we  continue  the  series  to  infinity,  we 
at  last  do  obtain  0.  For  my  own  part,  I 
prefer  the  language  of  limits,  and  such  a 
ifbrm  of  expression  as,  '<  by  continuing 
the  series,  we  can  approach  0  as  closely 
as  we  like."  But  throwing  aside  the 
question  as  to  which  is  the  better  form 
of  stating  the  property  of  the  series,  it  is 
evident  that  the  symbol  0  is  used  in  a  verj 
different  sense  in  this  instance,  to  that 
in  which  it  was  employed  in  the  former } 
and  it  appears  to  me  that  much  of  the 
confusion  and  difiiculty  which  attend  the 
use  of  the  symbol  0,  has  arisen  from  a 
want  of  clear  definition  in  each  particu- 
lar instance  as  to  what  kind  of  zero  was 
meant. 

If  we  for  a  moment  distinguish  these 
two  symbols  as  the  absolute  and  re(ative 
zeros,  we  shall  be  better  able  to  point 
out  the  differences  between  them. 

1st.  Of  the  absolute  zero,  or  whai 
remains  on  taking  a  quantity  /torn  itw 
equal. 

All  absolute  zeros  are  equal;  for, 
f^om  the  identity, 

we  have,  of  nepessity. 
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It  follows  that,  whiUever  results  we  majr 
obcain  from  the  «oBsideradon  of  the 
fwitieuUr  case  I — 1,  will  apply  feoersjl^ 
toallabsplateseros.  No  persooi  i  should 
thisk,  would  be  so  bold  as  to  assert  tliat 
in  amj  eKpnssioo  coasisting  of  term 
conneeCed  fojr  -f  or  -*,  the  Tslue  of  the 
exDression  is  altered  by  ehandng  the 
order  of  the  terms ;  oonseqnentlj, 

X-1--I  +  1, 
but 

therefore, 

l^l«(l^l)x  -1. 
er 

•l-O-t+Ox  — le^O. 

Again ;  the  reciprocal  of  1  - 1  or  0,  will 
be  found  by  dividing  unity  by  that  quan- 
tity. If  we  actually  perform  the  divi- 
sion, we  shall  obtain  as  quotient 

l-f-l-fl-l- ko*t  ad  h^fimium, 

or 

where  bv  « ,  I  mean  an  inioite  qaantltr, 
absolntely  and  strietly  according  to  tne 
meaning  of  the  word  infinite — thst  is,  a 
qoaDtity  without  end.  If  now  we  take 
tne  other  form  of  the  absolute  sero,  ob- 
tained by  changing  the  order  of  the 
terms,  namely 

-1  +  1, 
and  divide  unity  by  it,  we  shall  obtain 

^1^1-1-1,1(0., 

er 

or  the  abioiut0  zero  has  two  aacirao- 
cAUi  which  ar0  paiiioe  §nd  negative 
imJMifi  that  is, 

It  is  evident  that  there  is  a  false  step 
in  the  reasoning  quoted  at  the  commenee- 
Bient  of  this  letter  in  passing  from  (A) 
U'  (B)  !  6om  the  equation 

+  0--0, 
it  does  not  follow  that 

+  00  a»— QO. 

It  would  be  just  as  logisal  to  argue  thus, 

therefore 

+  a--a; 
the  fjict  is,  thst  in  both  cases  there  is  the 


tacit  assumption  that  the  same  sign  is  to 
be  used  on  both  sides  of  the  equation. 
From 

+  0--0, 

all  that  we  oan  derive  is 

+  aoa-+oo,or  — «o«"  —vd  , 
which  leads  to  no  result. 

2nd.  Of  the  relative  zero^  or  0,  wed 
ae  a  contractum  of  the  language  of 
limite. 

As  0  used  in  this  sense  slways  ex- 
presses a  quantity  which  does  not  change 
sign,  in  consequence  of  never  resflf 
vanishing,  it  is  plain  that  its  reciprocal 
never  changes  sign  either,  bvt  thst  we 
have 

^^»-t-oo  and — ^r*""*  5 
+  0  -0 

(oo  being  used  in  a  relative  sense  also); 
nor  are  Si  relative  zeros  equal ;  indeed, 
the  whole  doctrine  of  the  differential 
calculus  depends  on  the  fact  of  their  not 
being  all  equal. 

I  have  not  seen  the  equation  to  which 
the  above-quoted  argument  was  applied 
by  Professor  Toung ;  but  I  suppose  it  to 
be  an  ordinary  algebraic  one ; — ^in  which 
case,  any  zero  considered  could  be  only 
what  I  have  called  above  an  absolute 
sero,  and  therefore  the  error  of  the 
result  18,  in  my  opinion,  due  to  an  error 
of  reasoning.  If,  however,  it  be  a  rela- 
tive sero,  it  is  plain  that  the  error  pre- 
exists in  equation  (A) ;  as  for  relative 
aeros,  it  is  false  that 

I  am,  Sir,  yours,  &c., 

N.  Y.  E. 
Triaidad,  /iib«  S,  ISiS. 


DBsciuPTioif  or  ▲  PtrxoMATic  urr  in 
nsa  AT  corbtk's  hall  new  furnacbs , 

NaAR'DUDLKT.   BT  BBMJAMIir  OISBON8, 
or  SHUT-BND  HODSB,  BB4. 

[Bting  tho  salMtaaoe  of  a  Papar  read  before  tbe 
InttitutioQ  of  Mecbanical  Englnecn,  fiinmngbam, 
July  25,  1849.] 

In  some  districts  tbe  levels  of  the  ground 
admit  of  the  farnaces  being  charged  by 
wheeling  the  materials  on  a  level  platform 
from  higher  groand  to  the  top  of  the  far- 
naces, bat  in  general  these  have  to  be  raised 
by  machinery  to  the  level  of  tbe  top  of  the 
t  v;roacea,  the  height  raised  being  aboat  40  to 
50  feet.  Tbe  usual  plan  of  raising  the  mate- 
rials is  by  an  inclined  plane,  which  rises 
from  the  groand  to  the  top  of  the  funuuses 
at  an  angle  of  about  30^ ;  there  are  two 
lines  of  railway  upon  it,  and  a  travelling 
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pUtform  on  each  line,  drawn  up  by  a  iteam 
engine  by  means  of  a  cbain  passing  ov«r  a 
piUley  at  the  top  of  the  inclined  plane.  The 
two  platforms  balance  one  another,  one  of 
them  descending  while  the  other  ascends, 
and  the  top  of  each  platform  is  made  hori- 
xontal  and  works  leTcl  with  the  ground  at 
the  bottom  and  with  the  stage  at  Uie  top  of 
the  fdmaces,  so  that  the  barrows  of  mate- 
rials are  readily  wheeled  on  and  off  the 
platforms ;  seTersl  barrows  are  carried  by 
each  platform.  A  rack  is  fixed  on  the  in- 
clined plane  along  the  centre  of  each  line  of 
railway,  and  a  catch  is  fixed  on  the  moving 
platform  which  falls  into  the  teeth  of  the 
rack  in  ascending,  for  the  i^nrpose  of  stop- 
ping the  platform  and  preventing  an  acci- 
dent in  the  case  of  the  chain  breaking  ;  but 
the  use  of  this  catch  is  found  to  be  incon- 
Tenlent  in  practice,  and  is  generally  omitted. 
There  is  a  difficulty  in  stopping  the  plat- 
form at  the  required  level,  and  the  inclined 
plane  is  objectionable  from  the  space  which 
it  occupies  and  the  expense  of  its  con- 
struction. 

Where  the  inclined  plane  cannot  be  em- 
ployed, the  power  of  the  steam  engine  is 
not  employed  directly  to  draw  up  the  mate- 
rials vertically  by  a  chain,  because  of  the 
difficulty  in  working  it  conveniently  and 
safely,  to  stop  the  platform  at  the  correct 
level  for  wheeling  the  barrows  on  and  off, 
and  prevent  the  risk  of  serious  accident  by 
the  chain  breaking,  particularly  in  the  night 
work.  At  some  iron -works  an  endless 
chain  is  used  for  this  purpose  with  a  series 
of  buckets  fixed  upon  it,  which  are  filled 
with  the  materials  at  the  bottom  and  empty 
themselves  into  the  furnace  by  turning  over 
at  the  top.  This  lift  is  not  suitable  for  sup- 
plying more  than  one  furnace;  and  when 
there  are  more  than  one  furnace  it  is  most 
advanUgeous  to  employ  a  lift  that  will  take 
up  the  materials  in  the  barrows,  ready  for 
wheeling  at  the  top  to  the  different  fur- 
naces. 

Another  plan  for  lifting  vertically  is  by 
means  of  a  water  balance;  the  platform  on 
which  the  barrows  of  materials  are  raised 
is  suspended  by  a  chain  passing  over  a 
pulley  at  the  top,  and  a  backet  is  attached 
to  the  other  end  of  the  chain ;  the  platform 
in  descending  draws  up  the  empty  bucket, 
and  when  the  platform  is  loaded  the  bucket 
is  filled  with  water  until  it  overbalances  the 
loaded  platform  and  draws  it  up.  There  is 
an  importent  objection  to  this  plan,  that  the 
bucket  descends  with  an  accelerated  velo- 
elty,  and  a  friction  break  has  to  be  used  to 
eheck  the  velocity  to  prevent  a  violent  con- 
cussion on  stopping  its  momentum  at  the 
end  of  the  descent ;  this  causes  a  risk  of 
•oddent  flrom  breakage  of  the  ehains,  and 


the  friction  break  is  also  liable  to  derange- 
ment  and  expensive  repairs. 

At  the  Level  Iron-works,  near  Dudley, 
an  instance  occurred  where  a  vertical  lift 
had  to  be  introduced  in  consequence  of  the 
furnaces  being  raised  16  feet  in  height; 
there  were  two  furnaces,  originally  34  feet 
high,  and  raised  to  50  feet  high,  and  at  the 
original  height  the  materials  were  wheeled 
on  the  level  to  the  top  of  the  furnaces. 
When  the  height  of  the  furnaces  was  in- 
creased the  materials  were  required  to  be 
raised  16  feet,  and  a  vertical  lift  was  neces- 
sary in  consequence  of  the  situation  being 
so  much  confined  by  a  canal  as  to  prevent 
the  adoption  of  an  inclined  plane.  For  this 
purpose  the  author  of  the  present  paper 
constructed  a  pneumatic  lift,  worked  by  the 
pressure  of  the  air  from  the  blowing  engine 
that  supplied  the  blast  for  the  furnaces. 
This  lift  was  designed  with  the  object  of 
avoiding  the  objections  to  the  plans  of  ver- 
tical lifting  previously  in  use,  and  obtaining 
a  safer  and  more  economical  applicatioo  of 
power. 

This  pneumatic  lift  consisted  of  a  heavy 
cast-iron  cylinder,  4  feet  4  inches  diameter 
inside,  closed  at  the  top,  and  inverted  in  a 
well  fiUed  with  water,  in  which  it  was  free  to 
slide  up  and  down  like  a  gasometer ;  this 
cylinder  was  suspended  from  the  top  by  a 
chain  fastened  to  the  circumference  of  a 
pulley  which  was  fixed  on  a  horizontal  shaft 
above  the  level  of  the  top  of  the  fumacea. 
A  pipe  from  the  air-main  was  carried  down 
the  well  and  turned  up  inside  the  cylinder, 
rising  above  the  surface  of  the  water,  and 
when  the  blast  was  let  into  the  cylinder 
through  this  pipe,  the  cylinder  was  raised 
in  the  water  by  the  pressure  of  the  com- 
pressed air  against  the  top ;  this  pressure 
was  about  2  lbs.  per  square  inch.  A  plat- 
form for  raising  the  barrows  of  materialt 
was  suspended  by  a  chain  from  another 
pulley  on  the  same  shaft  as  the  former 
pulley,  and  the  platform  was  guided  in  ita 
ascent  by  vertical  framing.  The  cylinder 
was  heavy  enough  to  draw  up  the  pUtform 
with  the  load  upon  it  by  descending  into  the 
water  when  the  blast  was  withdrawn ;  and 
the  empty  platform  was  lowered  by  admit- 
ting the  blast  into  the  cylinder  and  tfana 
raising  it.  The  cylinder  was  lowered  again 
by  opening  a  valve  which  let  out  the  eom- 
pressed  air,  and  ita  velocity  of  descent  was 
regulated  by  opening  this  valve  more  or 
less.  The  velocity  of  the  platform  both  in 
rising  and  falling  was  oompletdy  under 
command,  by  regulating  the  opening  of  the 
valves  for  admitting  or  letting  out  the  com* 
pressed  air,  and  the  velocity  was  gradually 
checked  towards  the  end  of  each  stroke  with 
certainty  and  ease,  so  as  always  to  stop  the 
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platfcmi.  without  eoncanioiL  Tlie  height 
to  which  the  cylinder  wai  raised  was  only 
5  feet,  and  the  two  pnlleys  were  made  of 
different  diameters  so  as  to  raise  the  plat- 
form 16  feet ;  the  load  raised  upon  the  plat- 
form  was  about  half  a  ton.  This  pnenma- 
tio  lift  has  now  been  in  constant  work  for 
39  years,  and  has  worked  quite  satisfactorily 
during  the  whole  time :  it  has  not  required 
any  repairs  except  renewal  of  the  chains 
and  repairs  of  the  rubbing  parts*  An  acci- 
dent happened  once  by  the  chain  breaking 
whilst  lilting,  and  the  platform  fell  about 
5  foet,  causing  a  shock  to  the  man  going  up 
with  it,  hot  no  injary  was  done  to  tbe 
madiinery. 

An  improTcment  on  this  pnenmatic  lift  was 
was  made  by  the  author  of  the  present 
paper,  in  constructing  a  lift  on  a  consider- 
ably Urger  scale  at  the  Corbyn's  Hall  new 
furnaces.  The  height  to  which  the  materials 
haf«  to  be  raised  is  44  feet  6  inches,  and 
the  present  plan  was  designed  to  prevent  the 
risk  of  an  aoeideot  occurring  tbroogh  the 
breaking  of  a  chain.  Tbere  are  four  far- 
Bacea  supplied  by  this  lift,  which  is  fixed 
between  two  of  them,  and  the  four  furnaces 
are  eonnectad  on  the  same  lever  by  the 
staging  at  the  top,  on  which  the  barrows  of 
materials  are  wheeled  from  the  platform  of 
the  lift 

In  this  lift  the  platform  for  raising  the 
barrows  of  materials  is  fixed  on  the  top  of 
the  air  cylinder,  and  it  is  raised  by  the  pres- 
snre  of  the  blast,  the  action  being  the 
reveraa  of  the  former  plan. 

[A  detailed  description  here  follows  of 
'  the  engine,  illustrated  by  drawings.] 

The  total  pressure  of  the  compressed  air 
againat  the  top  of  the  air  cylinder  is  34 
tone  ;  and  dedneting  the  unbalanced  weight 
of  the  cylinder  and  platform  i  ton,  this 
gives  an  available  lifting  power  of  3  tons. 
The  load  of  materials  raised  varies  according 
to  the  working  of  the  furnaces,  and  the 
average  load  of  materials  raised  each  time  is 
1^  tons,  exclusive  of  the  barrows  and  men, 
or  about  2  tons  gross  weight.  The  lift  is 
raiaed  16  times  per  hour  during  20  hours  in 
eadb  day  of  24  hours,  or  once  in  3^  minutes ; 
and  the  total  weight  of  materials  raised  each 
daj  ia  about  600  tons.  The  time  of  raising 
the  platform  from  opening  tbe  inlet  valve  to 
readiing  the  top  ii  from  50  to  70  seconds, 
aooording  to  the  load  in  regular  work ;  and 
the  time  of  lowering  the  platform  is  from  30 
to  50  seconds,  according  Co  the  degree  of 
opening  of  the  escape  valve  on  the  top  of 
the  air  cylinder ;  tbe  empty  platform  can  be 
ridaed  in  45  seconds,  and  lowered  in  25 
seconds,  with  the  present  sise  of  apertures. 

In  raising  the  platformy  the  inlet  valve  is 


kept  fully  open  until  the  platform  arrives  at 
14  inches  distanoe  firom  the  top,  when  it 
catches  a  lever,  which  gradually  draws  up 
the  ping  of  the  inlet  valve,  so  far  as  nearly 
to  close  the  pipe  leading  to  the  air  cylinder ; 
this  checks  the  moving  power,  and  causes 
the  velocity  of  the  platform  to  be  so  much 
retarded  by  the  time  it  arrives  at  the  top, 
that  the  platform  stops  dead  against  the 
wood  blocks  without  any  concussion  being 
felt.  The  platform  is  held  firmly  up  to 
these  stops  by  the  pressure  of  the  air  as  long 
as  may  be  required,  without  any  recoil,  and 
without  requiring  any  catches  to  hold  the 
platform,  as  it  cannot  descend  in  the  least 
unless  the  air  is  allowed  to  escape  from  the 
cylinder ;  and  the  supply  from  the  air  pipe 
keeps  it  fall,  in  the  case  of  any  leakage  taking 
place.  When  the  platform  is  raised  empty, 
a  wood  block  turning  on  a  pivot  is  slipped 
by  the  foot  under  tbe  lever  that  closes  tbe 
inlet  valve,  so  as  to  begin  closing  the  valve 
sooner;  this  is  adjusted  according  to  the 
velocity  of  the  ascent  of  the  platform,  and 
regulates  the  lifting  power  so  as  to  prevent 
any  concussion  on  stopping  at  the  top  of  the 
ascent. 

When  the  platform  arrives  at  the  top,  the 
men  who  go  up  with  the  barrows,  wheel 
them  off  to  discharge  the  materials  into  the 
seversl  furnaces ;  and  as  soon  as  the  empty 
barrows  are  brought  back,  the  platform  is 
lowered  by  drawing  up  the  plug  of  the  inlet 
valve  to  the  top,  which  shuts  off  entirely  the 
supply  of  compressed  air,  and  opens  the 
exit  below  the  plug  for  the  air  in  the  cylin- 
der to  escape.  This  is  done  by  the  men  on 
the  platform  at  the  top,  by  means  of  a  rod 
from  the  valve  carried  up  the  framing ;  and 
the  escape  valve  on  the  top  of  the  cylinder 
is  then  opened  and  kept  opcA  till  the  plat^ 
form  is  near  the  bottom,  when  it  is  closed, 
and  the  velocity  of  the  platform  is  so  much 
checked  before  stopping,  that  scarcely  any 
concussion  is  felt  at  stopping ;  it  can  easily 
be  stopped  without  any  concussion. 

The  velocity  of  the  platform  is  also  gra- 
dually cheeked  in  descending  by  the  gradual 
immersion  of  the  cylinder  in  the  water, 
which  reduces  the  unbalanced  weight  of  the 
cylinder.  The  total  loss  of  weight  of  the 
cylinder,  when  at  its  greatest  immersion  in 
the  water,  is  i  ton,  which  reduces  the 
effective  unbalanced  weight  of  the  cylinder 
and  platform  from  i  ton  to  nothing ;  but 
the  weight  of  the  four  chains  amounting  to 
i  ton,  is  added  to  the  balance  weights  at  the 
beginning  of  the  descent,  and  is  transferred 
to  the  platform  at  the  end  of  the  descent, 
and  the  result  is,  that  the  moving  power 
causing  the  descent  of  the  platform  is  re- 
duced^ ton  daring  the  descent,  being  about 
f  ton  at  starting,  and  ^  ton  at  stopping ; 
Ld 
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this  moving  power  can  be  altered  as  required 
by  alteriag  the  balance  weights. 

This  lift  was  originally  constructed  to 
work  only  two  furnaces,  and  the  air  pipe 
was  only  5  inches  inside  diameter,  and  the 
time  of  raising  the  platform  was  usually  140 
seconds ;  when  the  other  two  furnaces  were 
added,  it  became  necessary  to  add  a  second 
air  pipe  of  the  same  size,  for  the  purpose  of 
working  the  lift  twice  as  fast.  When  the 
lift  was  constructed  it  was  found  that  the 
well  could  not  be  made  sufficiently  water, 
tight,  on  account  of  a  slight  disturbance  in 
the  strata  from  the  getting  of  the  neighbour- 
ing mine,  and  an  outer  cylinder  of  similar 
construction  to  the  air  cylinder  was  conse- 
quently sunk  into  the  well ;  this  outer 
cylinder  has  a  close  bottom,  and  holds  the 
water  in  which  the  air  cylinder  works,  like 
the  tank  of  a  gasometer. 

The  quantity  of  air  blown  into  the  cylin- 
der each  time  of  raising  it  is  1128  cubic 
feet,  and  the  total  quantity  per  day  of  24 
hoars,  is  360,960  cubic  feet,  or  about  12 
tons  weight  of  air ;  the  total  quantity  of  air 
blown  by  the  blast  engines  is  16,185  cubic 
feet  per  minute,  and  23,306,400  cubic  feet, 
or  about  780  tons  weight  of  air  per  day  of 
24  hours.  The  proportion  of  the  total  blast 
that  is  used  by  the  lift  is  therefore  as  12 
tons  to  780  tons,  or  ^  of  the  whole,  and 
consequently  ^  part  of  the  totsA  power  of 
the  blowing  engines  is  employed  in  working 
the  lift ;  there  are  two  blowing  engines  em- 
ployed. The  pressure  of  the  blast  is  2^  lbs. 
per  square  inch,  and  the  total  engine  power 
is  consequently  165  horse-power;  and  the 
air  consumed  by  the  lift  being  ^  of  the 
total  blast,  ^  follows  that  ,V  of  165,  or  2i 
horse-power,  is  the  power  that  ia  actually 
employed  in  working  the  lift;  this  power 
being  a  constant  power,  acting  during  the 
whole  day,  instead  of  acting  merely  at  the 
times  when  the  lift  is  rising.  The  actual 
power  required  to  elcTate  the  lift,  with  the 
uTerage  gross  load  of  2  tons  on  the  platform, 
or  2^  tons  total  weight,  including  the  aTer- 
age  unbalanced  weight  of  the  cylinder  and 
platform,  raised  44  feet  6  inches  in  70 
seconds,  is  6  horse-power;  the  greatest 
power  employed  being  3^  torn  raised  that 
height  in  70  seconds,  which  amounts  to 
9  horse-power,  and  the  least  is  i  ton  raised 
in  45  seconds  amounting  to  1  horse  power. 
Thus  It  appears  that  the  work  of  6  horse- 
power, occurring  at  interrab,  is  performed 
by  a  power  of  2^  horse-power  constantly 
acting. 

The  total  consumption  of  coal-slack  by 
the  blowing  engines  is  about  13  tons  per  day 
of  24  hoars,  consequently  the  expense  of 
working  the  lift  is  ^  part  of  this,  or  4  cwt. 
of  coal  slack  per  day,  costing  about  5<f.  per 


day ;  and  as  this  lift  ruses  600  tons  of  ma- 
terials per  day,  it  follows  that  100  tons  are 
raised  44  feet  6  inches  high  for  Id.,  or  4,450 
tons  raised  1  foot  high  for  \d.  The  quan- 
tity of  air  required  to  fill  the  cylinder  of  the 
lift  is  1,128  cubic  feet,  and  the  toUl  con- 
tenta  of  the  blowing  cylinders  for  one  double 
stroke  is  1,056  cubic  feet ;  consequently  an 
increase  in  the  rate  of  the  engines  of  one 
stroke  per  minute  is  sufficient  to  raise  the 
lift  in  70  seconds,  without  diminishing  the 
supply  of  air  for  the  blast  of  the  fumacee. 

These  two  circumstances  cause  an  im* 
portant  economy  in  working  this  pneumatic 
lift :  a  small  power  constantly  acting  is 
sufficient  to  do  the  work,  and  the  sudden 
application  of  this  power  concentrated  into 
a  short  time  causes  but  a  small  increase  in 
the  rate  of  the  engine.  The  total  cost  of 
this  lift  was  about  500/. ;  and  the  cost  of  an 
inclined  plane  lift,  including  the  engine  for 
working  it,  would  be  about  double  that 
amount. 

This  pneumatic  lift  has  been  in  constant 
work  for  the  last  nine  years,  and  no  accident 
or  stoppage  has  occurred  with  It,  except 
that  the  chain  of  one  of  the  balance  weighta 
broke  once;  the  platform  stopped  with  a 
yery  trifling  fall,  and  was  held  in  its  position 
by  the  pressure  of  the  air  ;  no  damage  was 
caused,  and  the  lift  was  got  to  work  again 
within  an  hour's  time.  The  only  repairs 
that  have  been  required  since  it  commenced 
working,  are  the  renewal  of  the  chains  of 
the  balance  weights  and  repair  of  the  puller 
bearings ;  the  set  of  chains  can  be  taken  on 
and  replaced  whilst  the  lift  is  atanding 
during  the  dinner-hour,  without  causing  any 
delay  to  the  work.  This  is  an  impMtant 
advantage,  as  it  is  essential  to  ensure  a  ooa* 
tinned  supply  of  materials  to  the  fumaceSt 
and  to  avoid  any  risk  of  stoppage  for  repair 
of  the  lifting  machinery. 

The  platform  in  thb  pneumatic  lift  can- 
not  fall  quicker  than  the  time  in  which  the 
whole  body  of  air  can  escape,  amountiag  to 
1,128  cubic  feet ;  and  the  greatest  leakage 
that  can  arise  fh>m  an  injury  of  the  cylinder 
cannot  let  it  down  so  rapidly  as  to  cause  any 
damage.  The  load  is  supported  by  an  air 
cushion  daring  the  whole  time  of  iti  aioent» 
instead  of  depending  on  chains  or  racks, 
which  prevents  any  risk  of  its  falling.  The 
complete  control  over  the  motion  of  the 
platform  that  is  given  by  the  air  valve  whi^ 
regulates  the  entrance  and  exit  of  the  air, 
gives  the  means  of  checking,  stopping,  or 
reversing  the  motion  at  any  part  of  the 
stroke ;  and  it  prevents  any  concussion  at 
the  ends  of  the  stroke,  although  the  lift  has 
a  quick  action,  and  is  stopped  desd  at  each 
end  of  the  stroke  at  the  exact  level  required. 
The  friction  of  the  lift  is  very  small,  as  the 
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Cylinder  works  through  «  water  joint ;  and 
In  conseqaence  of  the  low  pressure  at  which 
It  is  worked  the  loss  at  any  Yeak  fs  rery  small, 
and  the  strain  upon  the  joints  is  mnefa  di- 
minished. 

The  pneomatic  lift  is  of  course  applied 
moat  eeonomieally  and  conTeniently  in  the 
case  of  blast  famaces,  where  the  compressed 
air  can  be  obtained  very  economically  and 
without  additional  machinery ;  but  it  is  pra- 
bable  that  its  application  may  be  extended 
adrantageontly  to  scTeral  other  cases,  such 
as  raising  railway  waggons,  or  even  railway 
trains,  discharging  vessels  at  quays,  and 
various  other  purposes,  and  it  possesses 
several  advantages  which  make  it  deserving 
of  consideration.  The  low  pressure  at  which 
it  is  worked  causes  great  simplicity  and  eco- 
nomy in  the  construction  and  working,  the 
loss  at  leAs  being  reduced,  and  the  joints 
easier  kept  in  order ;  and  the  friction  is  very 
small,  as  the  cylinder  works  through  a  water 
joint.  Where  the  lift  is  not  required  to  be 
always  working,  but  only  to  be  worked  at 
intervals,  a  further  economy  could  probably 
be  effected  by  employing  a  reservoir  for  the 
compressed  air,  to  accumulate  power  during 
the  time  that  the  lift  is  not  required  to  work, 
and  thus  reduce  the  size  of  engine  requisite 
for  the  work ;  a  large  capacity  of  reservoir 
could  be  constructed  at  a  moderate  expense, 
on  account  of  the  low  pressure  upon  it.  It 
may  be  mentioned  that  at  the  Corbyn's  Hall 
New  Furnaces  the  reservoir  of  compressed 
iir  contains  5000  cubic  feet  at  the  pressure 
of  the  blast,  i^lbs.  per  iquare  inch,  and 
eonaists  of  four  wrought-iron  cylinders  from 
6  to  8  feet  diameter,  constructed  of  riveted 
plates  from  one-eighth  to  three-siiteenths  of 
feo  inch  thick  {  and  tho  cost  would  be  about 
81.  per  100  cubic  feet  for  air  reservoirs  of 
tnia  construction* 


Tht  reading  of  the  preceding  Paper  led 
Id  the  fotlowbg  remarks  :— 

Mr.  BucKLc  observed,  that  he  had  fre- 
foently  seen  this  lift  at  the  works  of  Mr. 
Gihbooa,  and  could  bear  testimony  to  its 
gBOOth  and  exact  working  and  Ita  uniform 
taotion.  He  was  of  opinion  it  might  be  use- 
Inlly  applied  to  a  variety  of  purposes,  as  it 
was  undoubtedly  the  best  description  of  lift 
that  he  was  acquainted  with  for  its  present 
p«rpose. 

TiM  CftAiBMAK  (Mr.  Beyer)  said,  it 
appeared  to  him  to  be  a  very  simple  and 
efficient  mode  of  raising  the  materials. 

Mr.  CocHEANK  observed,  that  a  similar 
lift  WM  employed  at  his  iron  works*  for 
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which  he  had  been  indebted  to  Mr.  Gibbons ; 
it  had  proved  entirely  satisfactory,  and  there 
had  never  been  any  accident  with  it. 

Mr.  Gibbons  remarked,  that  his  object 
in  bring  the  lift  before  the  institution,  was 
to  render  it  more  generally  useful ;  for  in 
Ms  opinion  it  might  be  advantageously 
applied  to  a  great  variety  of  purposes,  more 
especially  at  railway  stations  and  in  the 
docks.  It  would  be  a  great  convenience  for 
raising  and  lowering  trucks,  and  for  loading 
or  discharging  vessels;  as  the  platform 
could  be  quickly  raised  or  lowered  to  any 
exact  level,  and  could  be  stopped  at  any 
point  at  pleasure  without  concussion,  and 
held  quite  firm  in  the  position  without  any 
danger  of  falling,  as  long  aa  might  be 
required. 

Mr.  Slate  thought  it  was  applicable  to 
lifting  railway  waggons ;  and  considered 
that  a  small  blowing  engine  ought  be  advan- 
tageously employed  for  the  purpos^,  work- 
ing at  a  much  quicker  rate  than  usual,  even 
700  feet  per  minute,  like  the  pistons  of 
locomotive  engines ;  the  leakage  of  the  pis- 
ton would  then  be  of  much  less  conse- 
quence. 

Mr.  CowpBR  suggested  that  steam  might 
be  avidlable  for  the  purpose  of  raising  the 
lift  where  there  was  not  a  blowing  engine  at 
work ;  for  although  there  would  be  a  loss  of 
steam  by  condensation  on  the  snrfsce  of  the 
water,  that  loss  would  be  very  small  com- 
pared to  the  whole  quantity  of  steam  em- 
ployed, u  the  surface  of  the  water  would 
become  quickly  heated  by  the  steam,  but  the 
heat  would  only  extend  very  slowly  down- 
wards in  the  water. 

Mr*  Gibbons  remarked,  that  he  con- 
sidered there  would  be  a  ^ffienlty  in  apply- 
ing steam,  from  the  difficulty  Of  keeping  the 
joints  steam-tight. 

Mr.  M<CoKNBLL  referred  to  the  use  of 
hydraulib  cranes  which  had  been  introduced 
at  some  railway  stetions  and  other  places ; 
and  observed  that  it  appeared  to  involve  the 
question  of  the  relative  cost  and  advantage 
of  air  and  water  as  the  means  for  communi- 
cating the  power. 

Mr.  Gibbons  observed,  that  the  pistons 
necessarily  used  in  hydraulic  cranes  were 


228 


SIR  SAICUBL   BBNTHAM  8   VERMICULAR  BAROES. 


liable  to  get  out  of  order,  and  were  a  f  oaroe 
of  expense  and  trouble,  and  there  waa  also 
a  considerable  loss  of  power  from  friction, 
which  was  not  the  case  in  the  pneumatic  lift. 


He  thought  that  by  the  latter  plan  a  whole 
railway  train  might  be  raised  a  considerable 
height,  without  the  motion  being  felt  by  the 
passengers. 


SIR  SAMUEL  BBMTHAM'S  VBRMICULAR  BAR6B8,  AND  MATIOATIOir  OF  TBB  RITBR8 

OF   INDIA. 

Kg.   1. 
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It  was  an  erroneous  observation  (Afe- 
chanics'  Magazine^  No.  1330,)  that  Sir 
Samuel  Bentbam's  invention  of  a  ser- 
pentine or  vermicular  barge  might  "  be 
considered  more  in  the  light  of  a  curi- 
osity than  as  an  invention  of  general 
utility,"  for-  already  that  invention  is 
likely  to  render  the  secondary  rivers  of 
India  available  for  steam  navigation. 
The  Illtistrated  News  on  the  11th  inst., 
gave  a  short  account  of  a  proposition 
lately  submitted  to  the  East  India  Com- 
pany by  Mr.  Bourne.  This  gentleman 
proposes  to  construct  for  conveyance  of 
passengers,  and  for  purposes  of  com- 
merce in  India,  "  a  series  of  barges 
articulated  to  one  another  like  a  hinge, 
so  as  to  be  able  to  bend,  if  necessary,  in 
passing  curves  in  the  river;''  exactly 
what  was  performed  by  Sir  SamuePs 
barges  on  Russian  rivers.  It  farther 
appears  by  the  article  in  the  Illustrated 
News  that,  besides  sinuosities  in  Indian 
rivers,  the  navigation  of  them  is  further 
impeded  by  banks  of  hard  ground.  To 
enable  barks  to  go  over  them,  Mr. 
Bourne  has  rendered  his  vessels  amphi- 


bious by  putting  wheels  to  them,  as  there 
were  to  Sir  Samuel's  amphibious  car- 
riages noticed  in  the  Mechanics^  Maga" 
zins.  No.  1851 ;  but  Mr.  Bourne  has 
devised  the  great  improvement  of  pro- 
viding means  for  raising  the  wheels  out 
of  water  when  the  use  of  them  is  not 
necessary.  Shallow  draught  of  water  is 
proposed  also  for  Mr.  Bourne's  vessels ; 
the  channels  in  Indian  rivers  admit  of 
more  than  the  double  of  the  six  inches 
which  the  Imperial  Vermicular  drew 
when  loaded.  Mr.  Bourne's  barks  are 
to  be  propelled  by  steam  power;  con- 
sidering how  much  their  success  will 
depend  on  the  avoidance  of  all  unneoes- 
sary  weight,  there  is  another  of  Sir 
Samuel's  inventions  that  seems  applicable 
to  tbe  barks  in  question,  that  of  wooden 
boilers  for  the  steam  engines.  —  See 
Mechanics^  Magazine^  No.  1150,  Aug. 
23,  1845. 

The  above-mentioned  of  Sir  Samnel'a 
inventions  thus  becoming  of  much  inte- 
rest as  to  our  possessions  in  India,  there 
is  annexed  to  the  communication  a  copy 
from  the  original  draught  of  the  Iwtpe^ 
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rial  V§rmieidar.  This  copy  (fig.  1)  is 
confined  to  the  head  link  of  the  bark, 
and  a  part  of  the  second  link,  as  that  is 
sufficient  to  show  the  form  given  to  the 
ends  of  a]l  the  several  links.  There  is 
added  a  transverse  section  (fig.  2)  of  a 
middle  link,  and  a  longitudinal  section 
(fig.  3)  of  the  head  link. 

The  Imperial  Vermicular  consisted 
of  six  links,  each  of  these  42  feet  long. 
ToUl  length  252  feet.  Exterior  breadth 
of  the  middle  links  16  feet  9  in.  Inte- 
rior dear  breadth  of  the  habitable  part 
18  feet  5  in. 

The  application  to  Indian  navigation 
of  the  vermicular  principle  of  iMurges, 
and  of  rendering  them  amphibious, 
affords  one  of  the  many  instances  in 
which  the  MecTuadca*  Magazine  has 
rendered  essential  service,  for  it  may  be 
presumed  that  the  Imperial  Vermicular 
and  the  amphibious  carriages  of  Sir 
Samuel  have  suggested  the  idea  of  put- 
ting these  inventions  to  extepsive  use  in 
the  shallow  and  tortuous  rivers  of  India. 

ball's  impeoyed  watch. 

(Regltteicd  under  the  Act  tut  the  Protection  of 
Aitielea  of  Utility.  Thomas  Banbury  Handle 
Ball,  of  HDl-street,  Corentry,  Watch  Manufte- 
tuier,  Proprietor.) 

Fig.  1. 


Jig.  2. 


Fig.  1  of  the  above  engravings  is  a 
plan,  and  fig.  2  a  section  of  so  much  of 


a  watch  as  is  necessarv  to  show  the  new 
configuration.  A  is  the  pillar-plate }  6, 
a  small  pinion  of  twelve  teeth,  centred 
upon  the  spindle,  C,  which  projects  be- 
yond the  top- plate,  D,  and  terminates 
with  a  square  end,  a,  in  order  that  an 
ordinary  watch-key  may  be  adapted  to 
it  for  facility  of  turning.  £  is  tne  mi- 
nute wheel,  into  which  the  pinion,  B, 
gears,  and  which,  in  its  turn,  takes  into 
the  cannon  pinion,  F,  keyed  upon  the 
spindle,  b,  having  attached  to  its  upper 
end  the  minute  hand,  G ;  H  is  another 
pinion,  made  in  a  piece  with  the  minute 
wheel,  £,  and  turning  upon  the  same 
centre,  the  teeth  of  which  gear  into 
those  of  the  hour  wheel,  K,  the  hollow 
axis  of  which  freely  revolves  around  the 
spindle,  6,  and  has  attached  to  it  the 
hour  hand,  L.  By  means  of  the  addition 
of  the  pinion,  B,  the  setting  of  the  hands 
can  be  accomplished  from  the  baclc  in  a 
similar  manner  to  the  winding  up  of  the 
watch,  so  that  there  will  be  no  occasion 
for  opening  the  glass  covering  the  face ; 
and  the  spindle,  6,  can  be  considerably 
shortened,  and  allow  of  a  much  'flatter 
glass  being  used,  thereby  materially  re- 
ducing the  thickness  of  the  watch. 


PLAN  TO  PaaVSNT  ACCIDBMTS  THROUOH 
BZPL08I0NS  IN  XINMS. 

Sir, — The  enclosed  plan  for  the  pre- 
vention of  accidents  through  explosions 
in  mines,  depending  upon  the  power  of 
transmission  to  a  distance  of  the  electris 
spark,  has  been  considered  by  some 
acquainted  with  general  science  as  likely 
to  succeed.  There  is  no  doubt  of  the 
efficiency  of  the  principle,  but  the  plan, 
as  at  present  proposed,  will  perhaps  need 
some  alteration  for  adaptation  to  efficient 
results.  For  this  purpose,  the  opinions 
of  those  connected  with  mines  and  me- 
chanical science  would  be  very  desirable, 
and  an  msertion  in  your  Magazine  of  its 
details,  as  at  present  suggested,  would 
perhaps  elicit  such  observations  as  might 
lead  to  success. 

Let  there  be  an  electrical  machine, 
with  battery  near  the  bottom  of  the 
shaft. 

let  there  be  wires,  cased  with  gutta 
perchs,  proportioned  to  the  sise  of  the 
mine.  For  purposes  of  extension  or 
diminution,  let  them  have  platinum  points 
at  one  end,  and  platinum  sheaths  at  the 
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other,  thus  tendering  them  shorter  ot 
longer  at  pleasure. 

Let  there  be  staples  for  conducting 
the  wires  to  any  part  of  the  mine.  The 
walU  being  easily  pierced,  these  could 
be  put  up  or  taken  down,  as  required. 

Let  there  be  an  electrician  constantly 
in  attendance  to  obserTe  ihe  Workings, 
the  state  of  the  atmosphere  in  the  mine, 
and  to  set  the  electricity  in  action,  if 
irequired. 

Upon  an  appearance  of  the  fire-damp 
to  any  extent,  let  the  men  be  withdrawn. 
Let  the  electrician,  under  the  protection 
of  the  safety  lamp,  conduct  the  wires  to 
the  place  where  the  fire-damp  has  ap- 
peared, and  pass  from  the  machine,  at 
the  base  of  the  shaft,  sparks  through  the 
inflammable  gas,  and  explode  it, — him- 
self, and  all  else,  being  at  a  sufficient 
distance,  and  safe. 

Note  1st.  The  electrician  would  not 
be  an  expensive  official ;  for  his  know- 
ledge of  electricity  and  science  in  gene- 


ral, with  perfect  efficiency  for  the  object 
in  view,  need  be  very  limited. 

2nd.  With  the  apparatus  here  pro- 
posed constantly  in  readiness  and  duly 
used,  there  would  be  no  accumulations 
of  fire-damp,  and  consequently  no  explo- 
sions of  magnitude. 

drd.  The  constant  vacua  produced  by 
this  plan  would  improve  ventilation  in 
the  mine. 

4th.  The  best  vetitilation  Would  still 
be  needed  (supposing  the  above  plan 
in  action,  and  perfectly  efficient  Tot  the 
.  prevention  of  the  danger  of  explosion),  to 
keep  the  atmosphere  in  good  condition 
for  respiration,  and  to  obviate  the  accu- 
mulation of  noxious  gases  as  much  as 
Eosslble.  Ventilation  by  itself,  however, 
as  always  been  found,  and  probably 
always  will  be  found,  insufficient  to  pre- 
vent accidents  through  explosions  of 
fire-damp.  I  am,  Sir,  yours,  &e.. 


B- 


Bept.  1,  1849. 


walker's   BFVLtrVIA-TRAP  FOR   BBWK&8   AND   WATER-CLOBXTS. 
[Regtotered  under  the  Act  for  the  Protection  of  Articles  of  UtUity.    John  Walker,  of  4S»  ShM^Sae, 


Fig.  L 


London,  BuUder,  Proprietor.] 


Fig.2. 


This  effluvia  trap  is  an  improvement 
on  the  one  previously  registered  by  Mr. 
Walker.  It  requires  less  attention  than 
the  original  trap,  and  is  intended  to  re- 
move certain  trifling  defects  in  its  con- 
struction, pointed  out  by  Mr.  Hayward, 
the  City  Surveyor  of  Sewers. 

iPig.  1,  is  a  cross  section  of  this  trap. 


and  fig.  2,  is  a  longitudinal  section  ;  the 
section  in  both  cases  being  taken  thronrii 
the  centre.  A  A,  is  the  frame ;  B  B, 
the  basin,  or  pan,  which  is  suspended 
from  the  frame  by  the  links,  C  C,  only 
one  of  which  is  seen  in  the  engraving ; 
D,  is  another  bent  link  which  is  con- 
nected at  its  ends  to  the  basin  by  the 
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linltB,  £  £,  and  at  its  centre  joined  by 
an  eje  to  the  rod,  F;  when  the  basin  is 
in  use.  the  upper  end  of  the  rod,  F,  it 
hooked  upon  the  support,  G,  and  in  that 
position  the  basin  will  always  retain  a 
sufficient  quantity  of  water  to  seal  the 
opening,  so  that  no  effluvia  can  pass  up 
throafffa  the  trap,  I.  If  mud,  or  filth, 
should  aecumulate  io  the  basio^  all  that 
is  reooifed  to  clean  it  is  to  unhook  the 
rod,  F,  when  the  basin  will  drop  down 
and  clear  itself. 

We  understand  that  Mr.  Walker's 
traps  are  now  being  placed  in  Fleet- 
street  and  other  parts  of  the  City,  by 
order  of  the  Commissioners  of  Sewers. 


TttS  SaiTANNIA  TUBULAR    BEIDGB. 

Sir, — ^Will  you  oblige  me  with  space  ia 
joar  yalaable  Joamd[  for  a  few  remarks 
with  reference  to  that  unique  undertaking, 
the  great  '*  tubular  bridge  ?^' 

I  have  no  doubt  the  readers  of  your  use- 
ful pages  would,  with  myself,  regret  the 
accident  to  the  great  hydraulic  press,  and 
the  consequent  delay  of  the  consummation 
of  that  stupendous  undertaking. 

That  the  means  used  for  raising  the  tubes 
are  quite  adequate  to  the  task  assigned,  I 
think  no  one  acquainted  with  mechanics  will 
doubt  for  a  moment ;  but  now  there  is  just 
giround  to  fear  that  a  similar  misfortune  may 
befiill  a  second  or  third  cylinder,  which  of 
course  would  greatly  retard  the  work. 

I  feel  sure  that  the  worthy  sou  of  the 
great  George  Stephenson  will  pardon  a 
humble  individual  for  suggesting  that  the 
four  great  tubes  might  be  safely  placed  in 
their  respective  destinations  before  it  is  pos- 
sible to  have  the  hydraulic  cylinder  replaced, 
Tis.«  by  means  of  tidal  power. 

The  plan  I  propose  is  to  place  pontoons 
or  dismasted  ships  under  the  ends  of  the 
tube  at  low  water,  on  which  suitable  scaf- 
folding abutting  under  the  tube  should  be 
erected;  it  will  be  evident  that  as  the  tide 
flows  the  tube  would  rise.  If  we  reckon 
the  diiference  between  low  water  and  high 
water  at  20  feet,  and  allow  5  feet  for  extra 
draught  of  pontoons  or  ships,  from  the 
burden  of  the  tube,  it  would  give  15  feet 
per  tide;  15  feet  being  added  to  the  scaf- 
folding or  abutment  at  low  water,  another 
lift  might  be  taken,  and  so  on,  until  the 
tube  reached  the  desired  elevation. 

By  this  means  the  great  expense  of  cou- 
atrueting  and  elevating  the  huge  hydraulic 
presses,  two  40-horses  power  steam  •engines, 
the  suspension  chains,  lifting  frames»  &c., 
wo;ild  have  been  obviated. 

Hdal  power  might  have  been  used  to 


work  the  presses  as  essily  and  readily  as 
a  steam  engine  could  be  applied,  and  an 
almost  unlimited  amount  of  power  might 
have  been  brought  to  bear,  either  for  lifting 
the  tubes  or  working  the  presses. 

I  would  advise  the  two  parallel  tubes  to 
be  lifted  at  one  operation,  for  three  reasons 
— economy  in  constructing  the  interaediate 
scaffolding  or  abutments,  superior  propor- 
tions of  scaffolding,  and  great  saving  of 
time.  Suppose  the  two  tubes  to  weigh 
4,000  tons,  if  a  buoyant  power  equal  to 
6,000  tons  is  applied  to  them,  they  would 
ascend  as  naturally  as  a  spark  flies  upwards. 
Had  the  ends  of  the  tubes  been  temporarily 
filled*in,  they  would  have  floated  buoyantly 
on  the  water  to  the  desired  spot,  and  with 
the  aid  of  two  steam  togs  might  have  been 
manoeuvred  into  the  grooves  In  the  piers ; 
dispensing  altogether  with  the  pontoons. 

In  conclusion,  I  would  beg  to  suggest  the 
practicabiiity  of  constructing  the  tubes  on  a 
tramway,  at  the  desired  elevation,  on  either 
shore,  and  in  a  right  line  with  the  intended 
bridge ;  uniting  in  one  the  two  centre  tubes 
and  one  land  tube— in  all,  1 ,180  feet.  1  think 
it  will  be  clear  that,  with  the  aid  of  three  or 
four  locomotives,  the  tube  might  be  pro- 
pelled upwards  of  500  feet  across  the  straits, 
and  considerably  beyond  the  Britannia  Pier, 
before  it  lost  its  equilibrium,  and  by  weight- 
ing the  end  on  terra  firman  it  might  have 
been  pushed  three  parts  of  the  way  across 
the  straits  without  any  pressure  on  the  Bri- 
taenia  Pier,  which,  of  course,  would  require 
to  have  a  roller  or  fixed  centres  for  the  tube 
to  run  over,  and  uniting  with  the  land-tube 
set  up  on  the  opposite  shore,  would  com- 
plete the  whole. 

Perhaps  it  would  be  requisite  to  make  use 
of  suspension  chains,  to  throw  the  weight 
from  the  ends  of  the  tube  on  to  a  tower 
forming  a  portion  of  the  tube,  and,  when 
permanently  fixed,  to  surmount  the  Britan- 
nia Pier ;  and  then  the  chains  might  be 
transposed,  so  as  to  counteract  the  constant 
Tibration  the  tubes  will  be  exposed  to. 
Yours  respectfully, 

JosBPH  Fauldivo. 

11,  Sdward-itreet,  Hampstead-ioad. 


LAW  or  PATBNTS. — BBPORT  OT  TRB  COM* 
MITTEB  ON  THB  SIONBT  AND  FBIYT  SEAL 
OFFICES. 

BxtraetB  from  MinMia  qf  Bvidene9, 

(Continued  fkom  page  209.) 

Thofiuu  Webtier,  E»q.,  Examined: 

In  case  of  opposition  at  the  Great  Seal, 

does  a  public  hearing  take  place  before  the 

Lord  Chancellor.' — Yes,  a  public  hearing 

on  affidavits  before  the  Lord  Chancellor. 
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An  ordinarj  haaring  in  Court  ? — ^Yes. 

Do  many  oppositioni  take  place  at  that 
itage?— There  hare  been  aereral  recently. 
I  have  been  concerned  in  five  or  aiz  during 
as  many  years.  There  have  been  two  or 
three  in  this  last  year. 

One  of  the  witnesses  whom  the  Committee 
hsTc  ^amined  has  advised  that  the  pro- 
ceedmgs  before  the  Lord  Chancellor  should 
be  discontinued.  Do  yon  concur  in  that 
opinion  ? — No  ;  I  do  not  think  you  can 
possibly  do  tliat,  unless  you  change  the 
whole  principle  of  the  granting  of  letters 
patent,  because  the  Lord  Chancellor  is  the 
party  to  affix  the  Great  Seal.  Bo  long  as 
the  theory  of  the  patent  derivmg  its  whole 
force  firom  the  Great  Seal  continues,  it  is  a 
matter  of  discretion  in  the  Crown  to  do 
that.  The  Lord  Chaocellor,  as  the  last 
adviser  of  the  Crown,  certainly  ought  to 
have  the  option  of  refusing  it  if  be  pleases. 
No  doubt  it  has  been  resorted  to  in  two  or 
three  cases  as  a  matter  of  harass  and  delay, 
and  as  a  means  of  driving  some  hard  bar- 
gains with  a  party ;  but  that  is  an  evil  to 
which  most  proceedings  may  be  subject ;  the 
unsuccessful  party  is  generally  mulcted  in 
the  shape  of  costs.  I  do  not  think  you  can 
do  away  with  the  practice  before  the  Lord 
Chancellor. 

Setting  aside  the  question  of  form  arising 
from  affixing  the  Great  Seal,  do  you  think 
that  any  substantial  advantage  arises  from 
the  present  proceedings  before  the  ^rd 
Chancellor  ? — No,  I  do  not. 

Do  you  think  it  would  be  sufficient  if  a 
patent  were  granted  after  one  investigation 
before  the  Attorney  or  Solicitor-General?-* 
No.  I  think  there  ought  to  be  an  opportu- 
nity for  the  parties  to  come  in  at  a  subse- 
quent stage.  I  am  not  now  saying  when 
the  investigation  should  take  place.  I  think 
one  investigation  might  be  sufficient ;  but  if 
there  is  to  be  an  investigation,  if  the  opposi- 
tion is  to  take  place  at  so  early  a  stage  as  it 
does  at  present,  before  the  public  have  the 
means  of  notice  of  what  is  going  on,  I  think 
there  must  be  an  opportunity  for  subsequent 
investigation.  If  a  proper  system  of  adver- 
tisement were  adopted,  then  one  investiga- 
tion at  a  later  stage,  the  party  having  pro- 
tection from  the  time  of  presenting  his 
petition  at  the  Home-office,  would  be  suffi- 
cient. 

Assuming  the  alteration  that  you  have 
suggested,  with  respect  to  the  notices  at  the 
first  stage,  were  made^  do  you  think  that 
one  investigation  by  the  Attorney-General 
would  be  anfficient,  and  that  the  patent 
might  then  be  granted  ?— Yes ;  I  think  it 
might  be.  But  then  I  think  that  the  inves- 
tigation before  the  Attorney-General  should 
be  of  a  more  public  and  dUTerent  character 
than  it  is  at  present. 


At  present  there  are  three  substantial 
stages  of  investigation,  at  the  Report,  at  the 
Patent  Bill,  and  at  the  Great  Seal  ?— Yes. 
'  Do  you  see  any  advantage  in  those  three 
distinct  stages?— I  am  satisfied  that  it  is 
one  too  many.  I  am  sure  that  one  might 
be  done  away  with  advantage.  If  the 
first  faivestigation  is  to  take  place,  that  is, 
at  the  early  atage  before  the  Attorney-Ge- 
neral, and  to  be  conducted  without  any 
proper  system  of  notice,  you  must  have  a 
subsequent  investigation,  when  the  public 
may  come  in. 

Supposing  a  proper  system  of  notice  were 
established  prior  to  the  investigation  at  the 
first  stage,  do  you  see  any  advantage  in  the 
second  stage? — ^None  whatever. 

Has  not  your  doubt  as  to  the  expediency 
of  abolishing  the  second  sUge  ariaen  from 
what  you  conceive  to  be  the  defective  nature 
of  the  notice  at  the  first  stage  ?— Clearly 
so. 

If  the  defects  at  the  first  stage  of  the 
investigation  were  cured,  would  not  then 
the  investigation  at  the  second  stage  be 
unnecessary  ?— Yes,  and  certainly  impolitic 
I  look  upon  it  that  a  thorough  reform  of  the 
system,  so  that  you  might  have  one  good 
notice  to  the  public,  and  a  thorough  invea- 
tigation  at  a  latter  stage,  whether  by  the 
Attorney-General  or  any  other  party,  wonld 
be  far  better  than  the  present  system. 
There  can  be  no  eartiily  use  in  two  investi- 
gations. 

That  investigation,  of  course,  ought  to  be 
as  late  as  possible  ?— Yes. 

I  understand  your  opinion  to  be,  that  no 
tribunal,  preferable  to  that  of  the  Attorney 
or  Solicitor-General  can  be  devised  for  the 
investigation  of  applications  made  to  the 
Crown  for  the  grant  of  patents  ?— I  wonld 
not  say  that  no  better  tribunal  could  be 
devised,  because  I  think,  looking  at  the 
engagements  and  the  continually  changing 
nature  of  the  Attorney  or  Solicitor-Generml, 
and  other  law  officers,  that  if  that  is  to  be 
the  only  tribunal,  and  without  assistance, 
it  is  a  very  bad  one,  and  must  continue  to 
be  so.  If  you  make  that  the  tribunal,  the 
Attorney- General  and  the  Solicitor-General 
ought  to  be  provided  with  some  permanent 
assessor  or  commissioner,  who  would  have 
a  continuoua  existence  from  one  officer  to 
another.  I  look  upon  it  as  one  of  the 
greatest  abuses  of  the  present  system,  that 
on  every  change  of  officer  the  papers  are 
bundled  over  to  his  clerk,  a  number  of  most 
important  documents,  deposits  and  careata, 
and  the  whole  machinery  of  the  office,  is 
turned  over,  at  twenty-four  hours'  notice, 
to  a  clerk  who  probably  never  saw  anything 
of  the  business  before,  and  is  wholly  unao- 
quainted  both  with  legal  and  scientific  qu 
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I  think  a  maeh  better  tribunal  might 
be  adopted,  in  aid  either  of  the  Attomey- 
General  or  the  Lord  ChanceUor»  or  any 
party  whom  yon  might  fix  upon. 

Yonr  view  seems  to  be  that  the  Home* 
office  ought  to  refer  the  application  to  a 
permanent  legal  anthority,  whose  principal 
duty  it  should  be  to  report  upon  questions 
of  patents  ?— Yes  ;  I  think  that  you  should 
have  one  or  two  qualified  officers,  who 
should  be  either  attached  to  the  Home-office, 
or  to  the  Attorney  or  Solicitor-General,  or 
to  the  Patent-office,  if  it  were  thought  expe- 
dient to  have  a  distinct  officer,  who  might 
advise  the  authority  with  whom^  the  ultimate 
decision  of  granting  patents  rested. 

Would  there  be  any  advantage  in  creating 
an  assessor  to  the  Attorney-General,  rather 
than  creating  an  independent  authority,  to 
whom  the  Home-office  could  refer?—:! 
think  he  would  do  as  well  as  a  more  inde- 
pendent authority,  but  then  you  must  change 
the  system  entirely.  I  have  been  discussing 
the  matter,  to  see  how  you  could  mend  the 
present  practice,  keeping  in  view  the  leading 
featores  with  reference  to  the  law*officer's 
advising  the  Crown,  and  the  grant  issuing 
upon  his  advice.  If  you  enter  into  the 
question  whether  the  whole  system  cannot 
be  changed  for  a  better,  that  is  a  very  large 
question,  which  I  am  not  prepared  at  this 
moment  to  go  into,  but  which  presents  itself 
in  a  very  different  aspect  to  what  I  have 
already  said.  The  opinions  which  I  have 
given  are  principally,  directed  to  how  you 
could  deal  with  the  present  system,  retain- 
ing its  main  features. 

The  Lord  Chancellor  being  now  the  per- 
lon  to  affix  the  Great  Seal,  could  you  call 
upon  him  to  seal  an  instrument  without 
hearing  any  objections  that  there  might  be 
to  his  sealing  it,  making  it  a  mere  ministe- 
rial act  ?^I  do  not  think  you  could.  We 
must  change  the  whole  system  entirely ;  but 
I  think  that  yon  might  preserve  the  leading 
features  (and  that  is  idways  desirable  in 
legislating,  if  you  can)  of  the  system,  alter- 
ing a  great  number  of  the  practical  details. 
But  I  think,  as  an  essentia]  to  that,  you 
ought  to  have  at  the  Home- office,  or  the 
Attorney-General  ought  to  have,  some  two 
or  three  competent  persons  as  assessors  or 
advisers,  whose  duty  it  should  be  to  see  that 
the  business  was  properly  conducted,  and 
who  might  advise  him,  and  advise  each 
snooesaive  Attorney- General,  as  to  what 
should  be  done.  I  would  really  suggest  to 
the  Committee  to  apply  to  some  gentlemen 
who  have  been  Attorney  and  Solicitor-Ge- 
neralSf  Mr.  Baron  Rolfe,  for  instance,  as  to 
the  difficulties  I  have  heard  him  spmk  of, 
eomlng,  as  he  did,  very  fresh  to  the  practice, 
and  at  to  the  trouble  he  was  very  often  tub- 


jeeted  to,  being  a  most  oonscientious  man, 
and  determin^  to  investigate  everything 
thoroughly.  I  know  very  well  that  they 
must  find  extreme  difficulty  in  dealing  with 
the  statements  of  scientific  men,  whose  in- 
terest it  may  be  to  conceal  the  real  features 
of  the  invention,  in  order  to  avoid  antici- 
pated opposition,  or  to  get  as  general  a 
deposit  as  possible. 

Might  not  the  affixing  the  Great  Seal  to 
a  patent  for  a  new  invention  be  made  by  an 
Act  of  Parliament  a  merely  ministerial  act  ? 
— There  is  no  reason  why  you  should  change 
the  thing  entirely,  and  pass  an  Act  to  say, 
certain  things  have  been  done,  that  a  person 
shall  have  a  patent.  I  am  not  inclined  to 
advocate  so  great  a  change.  I  do  not  see 
the  advantage  of  so  great  a  change  as  that. 
I  think  the  great  attempts  that  have  been 
made  (and  great  attempts  have  been  msde, 
and  much  money  spent,  by  people  at 
Manchester  and  Birmingham  to  get  some 
changes  made),  have  failed  by  reason  of 
attempting  too  much.  I  do  not  see  any 
objection,  the  theory  being  that  the  validity 
of  force  of  the  grant  flows  from  the  Great 
Seal,  if  the  Lord  Chancellor  affix  the  Great 
Seal,  that  he  or  any  one  that  he  calls  in, 
like  the  Attorney-General  or  the  Master  of 
the  Rolls,  ought  to  have  the  power  of  hearing 
an  opposition,  and  the  public  ought  to  have 
the  power  of  being  heard  at  that  last  tri- 
bunal. 

In  all  cases  where  the  Great  Seal  is  affixed 
to  a  patent,  is  the  Lord  Chancellor  supposed 
In  law  to  exercise  a  discretion  ?— Certainly. 

In  cases  of  appointments,  is  the  Lord 
Chancellor  supposed  to  exercise  a  discre- 
tion ?— I  do  not  know  at  all.  You  will  find 
what  the  Lord  Chancellor  and  the  Master 
of  the  RolU  are  supposed  to  do  fully  sUted 
in  the  ease  of  Nickel's  Patent,  page  662  of 
my  Patent  Cases. 

Do  you  consider  that  any  other  change  in 
the  mode  of  enrolling  specifications  is  re- 
quisite ?— I  think  that  a  very  great  change 
in  the  practice  of  the  office,  and  which  I 
hope  the  Master  of  the  Rolls  will  introduce, 
will  be  made.  It  is  a  great  hardship  upon 
inventors  at  present ;  they  have  no  means 
of  knowing  the  inventions  for  which  patenta 
are  granted,  and  yet  an  inventor  is,  in  point 
of  law,  bound  to  know  everything  for  which 
a  prior  patent  has  been  granted,  but  he  has 
no  mesns  of  ascertaining  it.  If  he  gets  to 
the  offices,  there  are  no  classified  indices  of 
subjects.  The  speci£cations  having  been 
brought  to  one  office,  I  hope  funds  will  be 
found  to  make  proper  indices,  and  that 
parties  will  be  able  to  consult  specifications 
at  one  place.  I  think  that  some  little  change 
in  the  practice  of  giving  back  a  spedfication 
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to  a  party  might  be  made  with  advantage ; 
that  the  specification  deposited  might  ba 
kept,  and  a  copy  made,  which  parties  might 
consult,  and  they  might  be  bound  by  their 
original  document  rather  than  by  the  office 
copy.  The  consequence  Is,  that  it  some- 
timea  turns  out  that  the  specification  hai 
been  improperly  copied,  and  the  patentee 
has  no  means  of  checking  it.  If  he  goes 
and  reads  over  his  enrolment,  then  he  may 
find  it  oat ;  but  he  ought  not  to  be  required 
to  do  that.  He  takes  in  a  parchment  paper 
and  drawing  sealed  by  himself,  and  I  think 
that  that  ought  to  be  kept,  and  that  the 
document  which  the  public  consult  should 
be  a  copy  of  that. 

Is  that  original  not  kept  anywhere  ? — No, 
that  is  returned  to  him;  and  the  conse- 
queoce  is,  when  any  question  arises  as  to 
his  having  done  properly  eyerything  he  can 
to  comply  with  the  proviso,  he  is  bound  by 
the  office  copy  which  the  officer  has  made ; 
the  copy  in  his  possession  is  not  evidence, 
because  coming  out  of  his  custody  he  may 
have  altered  it ;  I  think  that  requires  alte- 
ration. 

The  change  to  make  there  would  be  to 
enrol  the  original  instrument,  and  give  the 
party  a  certified  copy  ? — Yes.  The  practice 
as  regards  wills  is  a  good  one  to  follow :  the 
original  will  is  kept,  and  is  copied  into  a 
book ;  the  public  consult  the  copy,  but  with 
regard  to  the  specification,  the  original  given 
back  to  the  party  is  of  no  use  to  him  whatever. 

Is  there  not  a  difference  in  the  period 
allowed  for  specifications  in  England  and 
in  Scotland  ?— Yes  ;  and  that  is  a  matter  of 
practice  which  ought  certainly  to  be  taken 
into  consideration.  If  a  party  presenting 
his  petition  says  that  he  means  to  apply  for 
a  patent  for  England  onlv,  then  he  has  two 
months  for  specifying;  if  be  inserts  in  his 
petition  his  intention  to  apply  for  a  patent 
for  Scotland  and  Ireland,  he  has  six  months. 
It  sometimes  happens  that,  supposing  he 
applies  for  all  the  patents  together,  from 
accident  that  the  Scotch  patent  is  sealed 
^rst;  that  occurred  in  a  case  which  was 
brought  under  my  notice  only  yesterday  :  a 
specification  was  brought  to  me,  in  which  it 
happened  that  in  his  Scotch  patent  he  had 
only  four  months  to  specify ;  he  would  then 
have  to  enrol  his  specification  in  Scotland, 
and  thus  make  a  publication  of  the  inven- 
tion two  months  previously  to  the  publica- 
tion  in  Bngland.  If  there  were  a  patent 
running  in  England  for  the  same  iuTention, 
but  of  a  prior  date  t#  the  Scotch  patent,  a 
party  might  steal  the  invention  from  the 
specification  published  In  Scotland,  as  was 
alleged  to  have  been  done  in  one  recently 
before  the  Lord  Chancellor ;  thus  a  stranger 
might  put  into  his  English  patent,  of  a  prior 


date,  information  that  he  got  from  the  Sootoh 
patent  of  another  person.  Then,  as  the 
specification  relates  back  to  the  date  of  ttm 
patent,  the  stranger  so  introducing  the  In- 
vention into  his  patent  ia  the  first  inventor 
in  England  ;  and  he  not  only  has  the  whole 
right  in  England  *  but  the  right  ender  Che 
Sooteh  patent  is  gone  by  reason  of  tiiere 
being  a  prior  patent  in  England,  npon  the 
authority  of  Brown  v,  Annandale.  All  tkeae 
mischiefs  have  grown  up  from  the  adoption 
of  a  system  which  it  was  never  intended  to 
apply  to  patents  for  inventions. 

That  evil  has  also  arisen  from  the  diffnrent 
eyatems  adopted  for  the  three  Ungdoms  ?— 
Yes 

Reverting  to  a  former  question,  does  it 
not  seem  desirable  that  if  a  person  does  not 
prosecute  his  patent  to  completion  within  • 
certain  time,  the  appliestion  should  be  con- 
sidered void  ? — Yes.  I  would  cure  that  prac- 
tically in  this  way,  by  having  the  patent 
sealed  from  the  date  of  presenting  the  peti- 
tion at  the  Home-office.  A  person  ought 
not  to  make  a  declaration  till  he  is  hQndfid& 
in  possession  of  the  invention.  At  such  • 
stage  or  degree  of  maturity  his  patent  should 
bear  date,  and  the  patentee  should  have 
protection  from  the  time  of  presenting  tiie 
petition ;  that  would  prevent  him  from  pre- 
senting a  petition  for  the  purposes  of  ddaj'. 
A  month  would  be  of  little  consequence,  if 
he  used  it  for  delay.  Twelve  montlis  woold 
shorten  his  time  by  a  fourteenth ;  it  would 
also  impede  it.  It  has  been  said  that  • 
patent  has  been  delayed  at  particular  oAoee 
by  reason  of  the  parties  connected  with  those 
offices  being  eoonected  with  and  8ollcttin|| 
patents  for  rival  patentees ;  that  wbold  hie 
cured  if  at  the  Home-office,  or  some  other 
office,  applications  were  registered  in  order, 
and  the  patents  dated  according  to  the  day 
on  which  those  applications  came  in. 
{To  be  concluded  in  our  noxi.) 


IRON  WARSBOUSBS  FOR  SAN  VRAHOTSOO. 

*'  We  saw  the  other  day  some  of  the  ei- 
mirable  iron  cottages  about  to  be  sent  oqt 
to  '  the  diggins,'  so  that  while  scratchiiag 
the  earth  for  its  surface  gold,  the  diggers 
may  have  a  shelter  over  their  heads  from 
the  rains  and  winds  of  heaven,-*a  home  la 
the  wilderness.  Messrs.  £.  T,  Bellhonse 
and  Co.,  of  the  Eagle  Foundry,  in  this 
town,  are  just  completing  an  order  for  foer 
of  these  dwellings  for  a  shippbg  firm  Sa 
Liverpool,  and  which  are  to  be  sent  forth- 
with to  San  Francisco,  to  be  forwarded 
thence  inland  to  the  diggings.  One  pf 
these  cottages,  oomplete,  stsnu  in  the  yard 
of  the  Eagle  Foundry^  and  we  briefly  de- 
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scribe  its  appeinuice  «n4  dimeosions  '.—It 
is  SO  feet  long  bj  10  feet  wide ;  the  roof  is 
elliptiGally  arched,  having  a  spring  of  about 
18  inches  in  the  width  of  10  feet.  One 
cottage  was  made  witb  a  pitched  roof,  but 
tbe  arch  is  preferred.  The  inside  height  of 
the  bonse  is  7  feet  6  inches  from  the  floor 
to  thfl  spring,  and  9  feet  to  the  centre  of  the 
arch.  IntemaUy,  the  house  comprises  two 
rooms ;  the  '  house  part,'  or  day  room»  12 
feet  6  inches  by  10  feet ;  and  the  bedroom, 
7  feet  6  inches  by  10  feet.  The  cottage  has 
one  outer  door  into  the  day  room,  an  inner 
door  between  the  rooms,  and  a  window  in 
each  room.  In  each  gable  wall,  within  the 
ajrcbed  portion,  are  four  circular  holes,  for 
▼entiUtton,  so  that  when  open  at  both  ends, 
and  the  inner  door  is  alio  open,  a  current 
of  air  can  pass  through  the  house.  The 
windows  have  also  an  opening  by  swivel  and 
nek,  like  those  in  our  factories.  The  whole 
fabric  is  of  iron ;  the  walls  and  roof  of 
wrought  iron  plates,  one-eighth  of  sn  inch 
thick,  and  averaging  about  5  feet  by  2  feet 
9  inches ;  these  are  framed  on  angle  iron 
and  T  iron  uprights,  each  plate  numbered 
so  as  to  fit  into  its  own  place,  and  all  are 
fastened  together,  without  rivets,  by  bolts 
and  nuts  only.  Externally,  there  are  three 
uprights  on  each  side ;  these  are  of  hollow 
roll  iron,  which,  being  filled  with  wood,  can 
haye  screwed  to  them  inside  a  wooden  lin- 
ing, ifhich  is  being  applied  to  two  of  the 
cottages  about  to  be  sent  out.  The  roof 
eaves  project  about  8  inches,  so  as  to  keep 
the  rain  off,  and  the  whole  structure  is  so 
compactly  fitted,  as  to  be  perfectly  water- 
tight. The  external  walls  rest  on  a  founda- 
tion of  balks  of  timber,  upon  which  are  laid 
iron  bases,  forming  a  moulding  on  the  out- 
side, which  prevents  the  water  from  Bettliug 
there,  and  at  the  same  time  gives  a  finished 
appearance  tt>  the  bouse.  There  is  no  floor- 
ipg  provided,  it  being  intended  that  the 
floor  shall  be  levelled  on  the  ypot,  and 
either  made  of  puddled  clay,  or  of  boards, 
at  the  choice  of  the  settler.  The  doors  are 
simple  frames  of  wrought  iroui  covered 
with  sheets  of  iron,  and  having  lock  and 
latch.  Each  window  is  3  feet  deep  by  2  feet 
4  inches  wide ;  tbe  framework  is  wholly  of 
cast-iron,  cootaining  sixteen  panes,  of  which 
Ibf  four  centre  ones  open  on  a  swivel,  with 
a  fegmental  rack  for  setting  it  open  at  three 
different  angles,  very  similar  to  those  in 
cotton  factories.  The  windows  will  all  be 
gla^d  when  the  house  is  erected,  the  glass 
being  fitted  and  sent  out  in  a  separate  pack- 
age, so  as  to  prevent  breakage.  The  win- 
dows have  each  two  extemcd  shutters  of 
wrought  Iron^  framed  like  the  doors ;  these 
shutters  are  secured  by  a  transverse  iron 
bar  omfedde,  fastened  inside  by  a  bolt  and 


jQotter,  Each  house  is  provided  with  a  naat 
and  useful  stove  for  warmth  and  colinary 
purposes.  It  is  like  a  chest,  2  feet  by 
1  foot,  and  12  or  15  inches  deep,  of  cas^- 
iron,  supported  on  a  frame  of  wrought-iron. 
This  stove  in  hot  weather  may  be  set  up 
outside  the  house,  or  it  may  be  placed  in  the 
house  part  nearly  opposite  the  outer  doort 
its  funnel  passing  through  the  wall  at  the 
back  of  the  stove.  The  sides  and  back  of 
the  stove  inside  are  lined  with  firebricks ; 
the  half  of  its  floor  next  the  door  is  grated, 
so  as  to  admit  a  current  of  air  when  the 
door  is  closed.  The  top  is  a  loose  flat  lid, 
with  two  central  apertures,  covered  by  lids, 
which  remove  and  give  place  to  a  pan  or 
cauldron ;  but,  with  good  management,  the 
contents  of  any  pan  placed  on  the  smooth 
iron  surface  of  the  Ud  will  be  heated  with 
due  rapidity.  The  ventilating  holes  are  in 
pairs,  with  a  broad  band  of  iron  on  a  pivot 
between  each  pair ;  this  band  when  vertical 
leaves  the  holes  open,  but  when  horizontal 
covers  them.  In  tbe  bedroom  there  is  a 
width  of  5  feet  between  the  inner  door  and 
the  back  wall,  giving  ample  width  for  a  bed- 
stead, or  hammock  slung  across,  to  the 
extent  of  7  feet  6  inches  from  head  to  foot. 
The  weight  of  iron  in  one  of  these  houses 
is  about  2i  tons ;  and  one  such  cottage 
costs  (unlined)  about  60/. ;  if  lined  with 
wood  about  10/.  more.  Tbe  two  last  built 
have  each  been  entirely  constructed  in  a 
week.  It  is  calculated  that  three  or  four 
men  can  take  one  of  these  dwellings  down  in 
one  day,  and  put  it  together  in  tbree  or  four 
days.  These  iron  dwellings,  varied  some- 
what in  form  and  construction,  are  commo- 
dious fishing  or  shooting-boxes  ;  or  for  out- 
houses, stabling,  shippons,  piggeries,  &c., 
where  a  tenant  needs  such  erections,  and 
does  not  wish  to  build  on  his  landlord's 
land  substantial  edifices,  which  become  part 
•of  the  freehold.  These  he  can  take  to 
pieces  and  remove  when  he  quits ;  and  we 
understand  that  Messrs.  fiellhouse  and  Co. 
have  had  applications  for  similar  erections 
for  such  purposes.  They  also  built,  some 
time  since,  two  iron  warehouses,  one  60  feet 
by  24  feet^  and  the  other  40  feet  by  20  feet, 
which  are  now  at  San  Francisco ;  but  these 
they  constructed  at  Liverpool.  We  have 
never  seen  iron  dwellings  unitiug  so  many 
comforts  and  conveniences,  with  such 
simplicity  of  construction,  stability,  pud 
strength." 


MR.  cboblkt'b  patknt.— abbtbacv  of 

CLAIMS. 

Hbnkt  Cboslet,  of  the  firm  of  H. 
Crosley,  Son,  and  6alswortby>  of  Emerson- 
Btreet|  Surrey,  engineen  and  copperapiithp. 
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ENGLISH   SPECIFICATIONS   ENBOLLED  DURING  THE  WEEK. 


fbr  certain  improved  modee  or  methods  of, 
«md  apparatus  for,  heating  and  lighting, 
for  drying  subetancet,  and  for  employing 
air  in  a  warm  or  cold  state  for  manufae^ 
iuring  purposes.  Patent  dated  Febmarj 
28,  1849. 

C/at'm«.— 1.  An  apparatus  for  heating 
water  and  other  floids. 

2.  A  method  of  coDstmcting  boiler  and 
other  farnacea  with  rows  of  pillars  of  fire- 
brick, two,  three,  or  more  placed  immediately 
behind  the  fire-bars,  and  with  air  passages 
leading  from  the  top  of  the  brickwork  to 
beneath  the  fire-bars. 

3.  A  method  of  generating  steam  of  low 
pressure  by  the  application  of  steam  of  high 
pressure,  as  also  a  self-condensing  box  used 
in  connection  therewith. 

4.  A  method  of  heating  sugar  pans  by 
means  of  a  moveable  furnace  mounted  on 
wheels. 

5.  A  gas-heating  stove,  in  the  peculiar 
arrangement  and  combination  of  parts  of 
which  the  same  consists. 

6.  A  gas-exhausting  apparatus,  in  so 
far  as  regards  the  employment  of  two 
valved  pipes  or  compartments,  one  for 
the  inlet  and  the  other  for  the  outlet  of 
the  gas,  such  pipes  or  compartments  being 
within  a  vessel  immersed  in  water,  and  the 
vessel  covered  over  at  top  by  an  inverted 
vessel;  and  in  so  far  also  as  regards  the 
mode  of  occasionally  closing  the  said  pipes 
or  compartments  at  their  lower  ends  by 
columns  of  water  or  cocks,  for  the  applica- 
tion of  certain  parts  to  the  said  apparatus, 
and  to  other  apparatus  partaking  of  the 
came  nature,  and  to  meaauring  and  regis- 
tering the  gas  which  passes  through  it. 

7.  A  governor  us^  in  connection  with 
the  apparatus  last  described,  and  also  the 
application  thereof  to  gas-exhausters  gene- 
rally. 

8.  Three  rotary  or  wheel  gas-exhausters; 
each  in  the  peculiar  arrangement  and  con- 
struction of  parts  of  which  the  same  consists. 

9.  A  moveable  or  divergent  gas  stove,  in 
so  far  as  regards  the  construction  of  means 
by  which  the  light  and  heat  generated  by 
the  combustion  of  the  gas  may  be  directed 
to  and  concentrated  upon  any  particular 
part  or  parts  of  an  apartment. 

10.  A  divergent  coal  fire  stove,  and  also 
a  revolving  coal  fire  stove,  with  revolving 
reflector  or  shield. 

11.  A  **  Concentrio  Ghw«bnmer,"  and 
**  Conical  Concentrio  Gas-bamer,"  each  in 
the  peculiar  arrangement  and  construction 
of  parts  of  which  it  consists. 

12.  A  gas-burner,  in  so  far  as  regards 
the  employment  therein  of  jet  pipes 
(two,  three,  four,  or  more,)  so  shaped 
and  placed,  that  the  ttreams  of  gu  iara- 


ittg  therefrom  shall  be  ejected  obliquely 
towards  the  centre  of  the  burner,  and  im- 
pinge against  or  run  into  one  anoUier ;  and 
also  of  a  bottom  shade  closed  against  any 
access  of  air  from  beneath  (the  usual  glaM 
chimney  being  dispensed  with).  And  far- 
ther, the  application  of  the  close-bottom 
shade  to  all  other  gaa-burners  to  which  the 
same  may  be  applicable.  And  also  a  certain 
modification  of  the  burner. 

13.  Three  peculiar  gas-burners  deacribed 
in  the  specification,  in  so  far  as  regards  the 
means  provided  in  each  for  diminishing  or 
enlarging  the  aperture  through  which  the 
gas  escapes. 

14.  A  candle,  which  is  denominated  "  Ar- 
gand,"  and  also  an  '*  Argand  Candle-lamp," 
in  so  far  as  regards  therein  the  eombinatioB 
of  a  hollow  wick  with  apertures  in  the  base- 
ment for  the  admission  of  air  into  audi 
wick.  And  also  the  employment  in  candles 
generally  of  hollow  wicks  made  of  vegetable 
fibrous  materials,  intertwined  or  otherwiae 
combined  with  threads  or  filaments  of  sine 
or  other  soft  metal  or  metallic  componnda. 

15.  An  improved  whirling  apparatus  for 
drying  aubstances,  in  so  far  as  regards  the 
means  therein  employed  to  give  a  reciprocat- 
ing rotary  motion  to  the  hollow  cylinder ; 
that  is  to  say,  a  rotary  motion  first  in  one 
direction  and  then  in  another. 

16.  Several  methods  of  applying  air  in  a 
warm  or  cold  state  for  manufacturing  pur- 
poses, each  in  the  peculiar  arrangementy 
oombination,  and  adaptation  of  parte  of 
which  it  consists;  and  also  improvements 
in  an  air  wheel,  formerly  patented  by  Mr. 
Croaley. 

17.  The  application  of  the  improved  air- 
wheel  to  the  purification  of  coal  gas. 


gPBCITKCATIONB  OF  BNOLI8B  PATSMT8  JUT- 
nOLLBD  DUBINO  THX  WEEK  BXOIKO 
6th  OF  SBPTBlfBBB,  1849. 

Edward  Wxsthbad,  of  Manchester, 
manufacturer.  For  certain  improvememis 
in  the  manufacture  qf  waddings.  Paleat 
dated  March  3,  1849. 

These  improvements  eonsist  in  tlie  Intro- 
ducing of  threads,  or  of  some  thin  woven 
fabrie,  so  as  to  form  a  basis,  or  durable 
backing  to  wadding.  The  threads  or  fabrie 
are  applied  just  previous  to  the  sixhig.  The 
patentee  also  proposes  (although  he  does 
not  recommend)  the  use  of  gutta  pereha,  to 
be  employed  instead  of  sixe  for  the  beeki 
of  waddings. 

Claim, — ^The  introduction  of  a  eeriee  of 
threads,  or  of  a  thin  woven  fabrie,  into 
the  body  of  wadding,  so  as  to  form  a  baek^; 
and  also  the  employment  of  gntfea  perdia 
for  thia  purpose. 


ZNOLISH   SPECIFICATIONS   ENROLLED   DTJRIKG   THE   WEEK. 


William  Hshbt  BALiiAiy  and  Ed- 
ward Andrew  Parhsll,  both  of  St. 
Helen's,  Lancaster,  manafactnring  chemists. 
For  imprwemefitM  m  the  mani^aeture  qf 
gUtu,  tmd  in  the  preparation  of  certain 
mmteriaie  to  be  uted  thereint  parte  oj  which 
iHqnrovemente  are  alto  t^licdble  to  the 
manmfiieture  of  alMaUee.  Patent  dated 
Maroh  5, 1849. 

These  improYements  relate  to  the  mixture 
and  preparation  of  materials  for  the  forma- 
tion of  glass. 

One  mode  of  preparing  the  materials 
onnsists  in  heating  the  sulphate  of  soda  or 
tiie  sulphate  of  potass,  or  the  sulphate  of 
barytes,  together  with  sand  and  carbona- 
eeous  matter,  and  maintaining  the  whole  at 
sueh  a  degree  of  heat  as  shall  cause  them  to 
combine  and  form  the  silicates  of  the  differ- 
ent bases. 

The  chief  feature  of  the  other  mixtures 
is  the  use  of  dejzydising  agents,  so  that  the 
ralpfiates  may  be  used  in  making  glass. 
The  sulphates  do  not  act  destructiyely  upon 
the  pot,  and  are  much  cheaper  than  the 
carbonates. 

Another  improTement  is  in  the  use  of  a 
fiimaee  of  a  particular  description,  for  alka- 
lies and  silicates.  The  raw  material  is 
thrown  on  an  inclined  bed  at  the  further 
end  of  the  furnace,  and,  as  it  melts,  runs 
down  to  the  bottom  of  the  incline,  where 
there  is  an  opening  through  which  it  flows 
into  moulds,  or  Inco  a  vessel  containing 
water. 

These  improTements  constitute  the  sub- 
ject matter  of  the  claims. 

William  Hrnrt  Grbxn,  of  Basinghall- 
street,  Loudon,  gentleman.  For  improve' 
mente  in  the  preparation  o/Juel.  Patent 
dated  March  5,  1849. 

These  improTements  consist — 

1.  In  the  construction  of  a  chamber 
for  drying  peat.  The  chamber  is  charged 
with  peat  from  the  top,  till  it  is  nearly  fall. 
Under  the  floor  there  are  a  series  of  flues, 
heated  by  two  furnaces,  and  within  the  flues 
there  are  a  number  of  upright  iron  pipes, 
these  pipes  haye  no  internal  communication 
with  the  flues,  but  are  open  at  bottom  to 
the  external  atmosphere,  and  at  top  to  the 
drying  diamber ;  the  air  in  the  tubes  is 
heated  by  the  flues,  and  the  hot  air  passing 
through  the  peat  absorbs  all  moisture 
therefrom. 

2.  In  the  construction  of  otcds  for  coking 
peat.  The  dried  peat  is  placed  in  baskets 
made  of  iron  hoop,  and  put  into  the 
coking  OTen ;  the  gas  evoWed  in  the  pro- 
cess of  coking  is  conducted  from  the  ovens 
or  retorts  into  a  cold-water  tank,  or  con- 

r,  where  the  products  capable  of  con- 
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densation  are  partly  condensed,  the  resi- 
due, escaping  by  a  pipe  (through  which  a 
stream  of  cold  water  runs)  into  the  tank, 
is  still  further  condensed,  and  the  remaining 
gas  is  then  discharged  into  the  furnace, 
where  it  assists  in  heating  the  coke  ovens. 

CZotms.T-l.  The  drying-chamber,  as 
described. 

2.  The  method  of  arranging  ovens  or 
retorts  for  coking  peat. 

Nathan  Dkfribs,  of  Grafton-street, 
Fitzroy-^square,  C.  £.,  and  Grorob  Brooks 
Petit,  of  firook-street,  New-road,  Middle- 
sex, gas  engineer.  For  improvements  in 
applying  got  to  heat  apparatus  containing 
fluids,  and  in  heating  and  ventilating  build' 
inge ;  also  improvements  in  gas JlttingSf'and 
in  apparatus  for  controlling  the  passage  qf 
gas.    Patent  daUd  March  5,  1849. 

Mr.  Defries  has  disclaimed  all  the  above 
title,  excepting — **  Improvements  in  apply- 
ing gas  to  heat  apparatus  containing  fluids, 
and  in  heating  and  ventilating  buildings." 

The  first  improvement  is  in  the  method 
of  applying  gas  to  heat  baths.  The  bath 
has  a  double  bottom,  the  upper  one  plain 
and  the  lower  corrugated,  and,  being  cor- 
rugated, presents  a  larger  surface  for  the 
absorption  of  heat  emitted  by  gas-burners 
placed  below  it  than  if  plain. 

The  second  improvement  consists  in  ap- 
plying the  heat  evolved  from  gas  lights,  when 
used  for  illuminating  purposes,  to  heating 
fluids.  The  heated  products  of  combustion 
are  conveyed  by  pipes  to  any  convenient 
spot.  Around  these  are  other  pipes  con- 
taining the  fluid  to  be  heated,  which  may  be 
drawn  off  as  required ;  or  it  may  be  made 
to  circulate  in  pipes  for  heating  apartments. 

C/af'nM.— 1.  The  employment  of  gas,  in 
the  manner  described,  for  beating  baths. 

2.  The  employment  of  the  heat  evolved 
from  gas  used  for  iiluminating  purposes  to 
heat  fluids. 

Samuel  Banks,  of  West  Leigh,  Lan- 
caster, miller.  For  certain  improvements 
in  mills  for  grinding  wheat  and  other  grain. 
Patent  dated  March  5,  1849. 

These  improvements  relate:  —  1.  To  a 
method  of  introducing  cold  air  between  mill- 
stones, to  keep  them  from  heating  while 
grinding ;  and  2.  To  a  method  of  separat- 
ing the  flour  from  the  current  of  air  after 
having  passed  through  the  stones. 

The  cooling  of  the  stones  is  effected  by 
means  of  a  horizontal  fan  or  series  of  blades 
affixed  to  the  upper  side  of  the  running 
stone  which  drive  the  air  into  a  pipe 
forming  the  eye  of  the  stone.  The  pressure 
of  cold  air  in  the  eye  causes  a  current  to 
pass  between  the  stones  and  keeps  them  cool. 
The  air  thus  necessarily  gets  mixed  with  the 
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meal,  whioli  must  afterwards  be  separated 
from  it,  otherwise  a  great  portion  of  flour 
would  be  lost  by  being  distributed  through 
the  mill.  To  effect  this  separation,  the 
spout  for  conducting  the  meal  from  the 
stones  terminates  at  bottom  in  a  flap-valve, 
which  allows  the  meal  only  to  escape.  Into 
one  side  of  the  spout  is  inserted  an  upright 
conical  pipe,  having  the  wider  end  upwards ; 
the  air  escaping  into  this  pipe  expands  gra- 
dually, until  it  becomes  so  rarefied  as  to  be 
unable  to  hold  the  particles  of  flour  in  sus- 
pension, which,  falling  into  the  pipe,  enter 
the  spout,  and  are  there  collected. 

Claims.—  1.  The  fan-blades,  which  are 
affixed  to  the  top  of  the  running  stone. 

2.  The  pipe  for  separating  the  flour  from 
the  pir. 

Jambs  Bairo,  of  Garteherrie,  Old 
Monkland,  Lanark,  Scotland,  iron  master  ; 
and  Albxandbr  Whitelaw,  of  the  same 
place,  manager.  For  improvementa  in  the 
method  or  process  of  manufacturing  iron. 
Patent  dated  March  7,  1849. 

These  improvements  are  in  the  means  em- 
ployed to  heat  the  air  used  in  the  manufac- 
ture of  hot  blast  iron.  The  upper  part  of 
the  blast  furnace  is  surrounded  with  a  hol- 
low chamber,  having  free  communication 
with  the  furnace  by  means  of  a  number  of 
openings  in  the  brickwork  ;  the  pipes  for 
heating  the  air  for  the  blast  are  arranged 
round  the  hollow  chamber,  where  they  are 
sufficiently  exposed  to  the  action  of  the  fur- 
nace to  produce  the  requisite  heating  of  the 
air  within  them,  and  yet  are  sufficiently 
protected  from  the  direct  action  of  the 
furnace  to  prevent  their  being  speedily  de- 
stroyed. 

Claim. — The  arrangement  described  of 
placing  pipes  for  heating  air  to  be  employed 
in  hot- blast  furnaces  in  the  arched  top  of 
the  furnace. 

Specification  Due,  but  not  Enrolled, 

Hknry  Cokstantinb  Jbnninos,  of 
Abbey-street,  Bermondsey,  practical  che- 
mist. For  improvements  in  the  numufae^ 
ture  of  vehicles  for  mixing  pigments,  and 
also  in  the  manufacture  of  white  lead.  Pa- 
tent dated  March  5, 1849. 


KOTXfl  AMD  HOTICZS. 

Self' Heating  Shot  for  War  Pwrpotet.^VTe  raw, 
the  other  day,  in  the  estAblishment  of  Mr.  Field, 
tin-plate  worker,  Argyll-itrect,  a  peculiar  and  ap- 
parently most  valuable  mode  of  obtaining  red-hot 
shot  fur  large  guns.  It  is  the  Invention  of  Mr. 
Scoulier,  the  foreman  in  Mr.  Field's  workshop,  and 
consists  ill  the  filling  the  hoilow  shot  with  a  highly 
combustible  powder,  the  comiiosition  of  which  we 
are  not  yet  at  liberty  to  make  public.  Two  or  three 
iUse-hoies  are  made  in  the  shot,  so  that,  when  fired 
from  the  piece,  ignition  takes  place,  and  the  shot 
is  Buide  red-hot  before  it  arrives  at  its  destination. 


In  the  trM  we  saw,  the  shot,  which  was  SbeOiU 
inches  diameter,  was  simply  laid  on  the  ground,  and 
the  composition  was  ignited  by  a  light  applied,  to 
the  fuse-hole.  Violent  combustion  immediately 
ensued— liquid  fire  appeared  to  stream  fh>m  its 
three  fuse-holes,  and  the  material  became  quite 
red-hot  in  a  few  seconds.  The  inventor  states  that, 
when  fired  from  a  gun,  a  red  heat  will  be  attained 
in  less  than  30  seconds  from  its  leaving  its  mouth. 
The  composition  will  burn  under  water.  It  la  easily 
made,  and  there  is  little  doubt  as  to  ito  efficieney 
for  war  purposes,  in  place  of  the  present  expensive 
and  troublesome  system  of  beating,  the  shot  being 
put  into  a  gun  in  a  cold  state,  as  vrith  ordinary 
solid  ball.— G/w^oiP  Chronicle. 

Petth  Siupeneton  Bridae.~-Tbi»  splendid  bridge 
is  generally  supposed  to  have  been  completely  de- 
molished during  the  recent  events  of  the  war  ope- 
rations between  the  Hungarians  and  Austriam,  but, 
up  to  the  present  time,  we  are  glad  to  learn,  from  a 
correspondent  on  the  spot,  no  serious  damage  haa 
been  done  to  the  structure.  The  first  retreat  the 
Austrian  army  was  obliged  to  make  fitom  Pesth, 
the  general  gave  orders  lor  the  destruction  of  the 
bridge,  and  60  cwt.  of  gunpowder  were  placed  on  it. 
SO  cwts.  on  each  side,  or  under  the  chains,  with 
the  view  of  breaking  them.  Both  charges  were 
fired  at  the  same  time ;  the  person  who  superin- 
tended the  arrangements  and  fired  the  charges,  waa 
literally  dashed  in  pieces.  The  effect  it  produced 
on  the  bridge  was  the  breaking  down  of  the  road, 
which  coufiifits  of  transverse  caei-iron  bearers,  to 
a  considerable  extent.  The  vibration  of  the  chain* 
was  very  great,  and  continued  for  some  length  of 
time  ;  but  after  the  retreat  of  the  Austrians,  fhe 
bridge  was  again  repaired.  The  Hungarians,  how- 
ever, were  obi  iged  again  to  retreat  over  the  bridge, 
when  Dembinkki  pave  orders  for  its  destruction. 
Mr.  Clark,  at  Pesth,  went  to  Dembiuski,  and  re- 
monstrated  with  him,  and  told  him  that  it  would 
be  nothing  to  his  credit  as  a  general,  lo  destroy  so 
fine  a  htructure.  The  general  told  Mr.  Clark  that 
his  orders  were  peremptory,  but,  alter  a  great  deal 
of  negotiation,  he  consented  that  some  of  the 
bearers  should  be  taken  down,  and  put  into  boats, 
and  taken  down  to  the  Island  of  Schutt,  the  boats 
to  be  scuttled,  and  sunk  in  deep  water ;  this  waa 
done.  Then  came  the  Russian  and  Auiirian  sr- 
roies,  when  the  bearers  were  uken  up,  and  the 
bridge  again  repaired.  Several  shot*  have  struck 
the  stone-work  in  places,  but  no  great  damage  ia 
done. — Mining  Journal. 
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Malcolm  Maefarlane,  of  Thistle- street,  Olaegow, 
coppersaiith,  for  ceriain  improvements  in  machi- 
nery, or  appaiatns  for  the  drying  and  fiul&hing  of 
woven  fabrics.     August  30 ;  six  months. 

Alexander  Haig,  ot  Smith-street,  Stepney,  engi- 
neer, for  an  improved  apparatus  for  exhausting  and 
driving  atmospheric  air  and  other  gases,  and  for 
giving  motion  to  other  machinery.  September  6 ; 
six  months. 

Alexander  Robert  Terry,  of  Manchester-street, 
Manchester-square,  engineer,  for  improvements  in 
The  mnnufacture  or  preparation  of  firewood.  Sep- 
tember 6 ;  six  months. 

Josiah  Marshall  Heath,  of  Hanwell,  Middleaex, 
gentleman,  for  improvements  iu  the  maaufaeture 
of  steel,    beptember  6 ;  six  months. 

Sir  John  Macneill,  Knight,  of  Dublin,  and  Tho- 
mas Uarry,  of  Lyons,  near  Dublin,  mechanic^  lor 
improvements  iu  locomotive  engines,  And  in  the 
construction  of  railways.  September  C;  six 
months. 

John  Hosking,  of  Newcastle-npon-Tyne,  engl> 
neer,  for  an  improved  pavement.  September  6 ; 
six  months. 
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TbomM  Robinson,  of  Leeds,  York,  flax  dieater, 
Ibr  improTemenu  in  machinery  for  breaking,  scutch- 
ing,  cuttiog,  hackling,  dressing,  combing,  drawing, 
roving,  spinning,  and  doubling  flax,  hemp,  tow, 
wool,  silk,  snd  other  fibrous  substances,  and  in 
nniting  fibrous  substances.  August  7  ;  six  months. 

JobB  Edward  Hswkint  Psyne,  of  Great  Queen- 


OF  JULY,  TO  THB  2l8T  OF  AUOUST,  1849. 
Street,  Middlesex,  coteh-lace  manufacturer,  and 
Henry  William  Currie,  engineer,  in  the  employ 
of  the  said  John  Edward  Hawkins  Payne,  for  im- 
provements in  the  manufacture  of  coach- lace,  and 
in  other  similar  looped  or  cut-pile  fabrics.  August 
7 ;  six  months. 


Date  of 

No.  In 

Keglstia-  the  Re- 

tion. 

gister. 

Aug.  SO 

sold 

«e^   3 

2020 

2021 

4 

2022 

2023 

5 

2024 

6 

2025 

WBBKLT  LiST  OF  DB«I«NS  FOB  ARTICLBS   OF   UTIUTT  BBOISTERBD. 


Proprietors' Names.  Addresses.  Subjects  of  Design. 

William  Satohell... ......  Uppingham Pump  and  fire-engine. 

Henry  Holden Liverpool-street,  King's-cross...  Tatiors*  measure. 

Hilary  Nicholas  Nissen 

and  George   Phfllips 

Parker Mark-lane Cash  envelope. 

Andrew  Lindsay  ........  Greenock » Spindle  bearing. 

Andrew  Lindsay Greenock  Spindle  bearing. 

Neale  and  Wilson  Grantham,  Lincoln «  Stone-entting  machine. 

Thomas    Stainton  and 

Matthew  Stainton  ...  South  Shields,  Durham,  found- 
ers and  general  smiths Windlass. 

Augustus     Paul     and 

Brofhers  Paris Needle  threader  and  case. 

John  Duley «  Northampton  An  effluvia  trap. 
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Wkerf  Road,  City  Hood,  London, 
TTcaanoC  now  Y>e  doubted  oven  by  the  most  sceptical,  but  that  GUTTA  PERCH  A  must  henceforward 
•^  be  regarded  as  od«  of  the  blessings  of  a  gracious  Providence,  inasmuch  as  it  affords  a  sure  and  certain 
jnoteetion  from  cold  and  damp  leet,  and  thus  tends  to  protect  the  body  from  disease  and  premature  death. 
Otitt»  Percha  Soles  keep  the  feet  WARM  IN  COLU,  AND  DRY  IN  WET  WEATHER.  They  are 
Buch  more  durable  than  leather  and  also  cheaper.  These  soles  may  be  steeped  for  hokths  tookth£k  in 
cold  water,  and  when  taken  out  will  be  lound  as  firm  and  dry  as  when  fir^tt  put  in. 

Gatta  Percha  Tubing, 

Bfllifg  so  extraordinary  a  conductor  of  sound,  is  used  as  speakinj?  tubes  in  mines,  manufactories,  hotels, 
warebottaes,  &c.  This  tubing  may  also  bs  applied  in  Churches  and  Chapels,  for  the  purpose  of  enabling 
deaf  persons  to  listen  to  the  sermon,  &c.  For  conveying  messi^^s  from  one  room  to  another,  or  from  the 
iMat-head  to  the  deck  of  a  vessel,  it  is  invaluable.  For  greater  distances  the  newly-invented  Electric- 
Tflegzaph  Wire  covered  with  Gutta  Percha  is  strongly  recommended. 

MiU  Bands. 

Th«  increasing  demand  for  the  Gutta  Percha  strapping  for  driving  bands,  lathe-straps,  &c.,  fully  justifies 
ikm  atrong  recommendations  they  have  every>^here  received. 

Gutta  PerclM  Pump  Buckets,  Clacks,  Sec. 

Few  applioationa  of  Gutta  Percha  appear  likely  to  be  of  such  extensive  use  to  manufacturers,  engineers, 
ft«.«aa  the  substitution  of  it  for  leather  in  pump  buckets,  valves,  &c.  These  buckets  can  be  had  of  any 
aiM  or  thickness  WITHOUT. SKA M  or  joint,  and  as  cold  water  will  never  *of ten  M^m,  they  seldom  need 
may  repair. 

Gutta  Percha  Picture  Frames. 

The  Guttapercha  Company  having  snrplied  HER  MAJF;sTY  THE  QUEEN  with  several  elaborate 
Oiitta  Percha  Picture  Frames  for  Buckingham  Palace,  which  have  been  hl^^hly  approved  by  the  Royal 
Family,  fuUy  anticipate  a  great  demand  for  frames  from  the  nobility  throughout  the  country.  In  order 
that  tke  j^ture-frame  makers  may  not  be  injured,  the  Company  will  supply  the  trade  with  the  mouldings, 
coraer  and  eentre  pieoM,  ftc,  and  allow  them  to  uaks  up  the  frames.  Pattern  books  for  the  trade  are  now 
rHMly. 

Oittta  Fercba  iolai,  solution,  inkstands,  card-trays,  medallions,  picture-frames,  brackets,  mouldings, 
window-bltndeordysoap-diahes,  tap-ferrules,  cornices,  vases,  fire-buckets,  bowls,  pen-trays,  stethoscopes, 
thJn  lining,  thread,  flower-pots,  ear-trumpets,  ftc,  &c.,  manufactured  at  the  Company's  VYorks,  Wharf- 
rottd.  City-road,  London;  and  sold  by  their  Wholesale  dealers  in  town  or  country. 
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The  London  Indisputable  Life  Important  to  Railway  Corn- 

Policy  Comoanv.  panics,  &c. 

*  vuvjr  wvwpAujr*  J   LEWTHWAITE  begs  retpcctftally  to  infbrm 

INCORPORATED  BY  ACT  OP  PARLIAMENT .  "  •   the  Directors  of  Railway  and  other  Compaiiiea, 

No.  31,  LOMBARD-STREET.  LONDON.  *****  ^*  ^** 

'  ^^»^^'^"°^^"'^>  ^wnj/i/«.  INVENTED  A  MACHINE 

TEUSTEBS.  '<** 

J.  CampheU  Renton,  Esq.,  M.P.  PRINTING  AND  NUMBERING  RAILWAY 

Richard  Malins,  Es^.TaC.  AND  OTHER  TICKETS. 

Richard  Spooner,  E^. ,  M.P.  And  will  shortly  be  ready  to  supply  them  with 

feSf  ^'Sfi'Jf?*^''*'  S^'  Tickets  or  Machines. 

WilUam  Wilberforce,  Esq.  

sxKECTO&s.  '•  ^*  ^^  S^eat  pleasure  and  confidence  in  mak- 

wnii       A  A         -p      '  ing  this  invention  public,  as,  ftom  the  dlstinctneM 

T  u  ^1^    '^■'  ^^*  "»d  accuracy  of  its  work,  it  must  prove  invaluable 

John  Atkins,  Esq.  ^^  ,11  ^^^  ^^g^^  ^y^„^  ^y^t,  „  of  primacy  Hn- 

Henry  Augustus  Bevan,  Esq.  portancc.    It  is  simple  of  construction,  accurate  In 

John  Dangerfleld,  Esq.  execution,  throws  oflT  12,000  or  15,000  tmpressionc 

Robert  Henry  Ponnan,  Esq.  -^j  ^^^  occupies  but  little  splice,  and  a  boy  eiglkt 

ires^F-S^lrSsSiEsq.  Tear,  of 'age  A  workitwith^e. 

?.wiif*«?'?r,";J?i*^^«  N.B.-Samples  of  the  Tickets  forwarded  fmm*- 

Charles  O.  ParncU,  Esq.  dlately  on  application,  and  to  be  seen  at  the  Mtekm- 

▲trsiTORS.  **^'^  Magazime  Office,  166,  Pleet-street,  London. 

George  Cumming,  Esq.  » 

iZZintTi^'  CONTENTS  OP  THIS  N0IIBKE. 

'WHlJam  Ghrimes  Kell.  Esq.  Specification  of  Biram's  Patent  Miners'  Lamp 

-^with  engravings) «.. ^.........^  ilf 

MMiCAL  ADvisam.  Club-houses  for  the  Working  Classes  ^....»...  «9 

Benjamin  PhilUps,  Esq..  F.R.8.  q^  Congeneric  Surd  Equations 2» 

BAVKxns.  Description  of  Mr.  Benjamin  Gibbons'  Pnen- 

Messrs.  Spooner,  Attwood,  and  Co.  matic  LWt,^ — ., .-.  «S 

Sir  Samuel  Bentham's  Vermicolar  Baxges,  and 

soLiciTons.  Navigation  of  Rivers  in  Indla-<«FfM  «»- 

Messrs.  Atkins  and  Andrew.  gravittgs)  ^» « ^......^.  Stt 

Ball's  Improved  Watch— (wf(A  engraving*)^,,.,  2S9 

^    ,.  ...        „           '  Plan  to  Prevent  Accidents  through  Explosions 

David  Alison,  Esq.  in  Mines  .Vr....-..T.«.....^  2X9 

The  POLICIES  are  INDEFEASIBLE  and  IN-  Walker's  Efliavla-Trap  for  Sewers,  &c.— <»<<* 

DISPUTABLE,    which  renders  them   certain  as  engravings) »...« ^^,.....^,  SM 

Family  provisions,  and  negotiable  ineiruntenU  q/  The  Britannia  Tubular  Bridge 231 

#«:«r«jf  for  pecuniary  transactions.  j^^  ^f  Patents.- Extract  from  Minutes  of 

To  remove  all  dou^t  upon  this  important  sub-  Evidence.— Examination  of  T.  Webster,  Esq. 

Ject,  at  present,  and  for  all  future  time,  the  follow-  ^{eontiniud)  ^ .«  2St 

?o?a^t&\^'cT4"aS^^^^^^^^^^                 "''"""  Iron  WarehousesforSanFrancisco        2M 

"  That  every  Policy  issued  by  the  Company  shall  ^r.  Crosley's  Patent.-Abstract  of  Claims 235 

be  indefeasible  and  indisputable,  and  that  the  fact  Specifications   of  EngUsh    Patents    Enrolled 

of  Issuing  the  same  shall  be  conclusive  evidence  of  during  the  Week  :— 

the  validity  of  the  Policy,  and  It  shall  not  be  lawful  Westhead— Waddings  .....^  296 

for  the  Company  to  delay  payment  of  the  money  Balmain  and  Farnell— Glass  and  Al- 

assured  thereby  on  theground  of  any  error,  mistake  kalies 237 

or  omission,  however  Important,  made  by  or  on  the  Green— Fuel    «.  237 

part  of  the  person  or  persons  efiecting  such  As-  DeCrles  and  Petit— Heating,  ventilate 

surance,  and  that  on  the  contrary,  the  amount  so  ing,  &c..m 237 

assured  shall  be  paid  at  the  time  stipulated  by  the  Banks— Mills 237 

Policy,  as  if  so  much  error,  mistake  or  omission  •    Baird  and  Whitelaw— Iron. ...... .......^  23S 

had  been  made  or  discovered."  Specification  Due,  bat  not  Enrolled : 

The  whole  Profits  belonging  to  the  Assured.  Jennings-Pigments 239 

ALEXANDER  ROBERTSON,  Manager.  Self-heating  Shot .^. 23« 

Pesth  Suspension  Bridge S3S 

Weekly  List  of  New  English  Patents  ........ ...  2SS 

Monthly  List  of  Irish  Patents » 2*9 

To  Engineers  and  Boiler  Weekly  List  of  New  Arilcles  of  Utility  Regia- 

""**  -y*   -  tered f99 

li&aKerS.  AdvertlsemenU 23a 

rpHE  BIRMINGHAM  PATENT  IRON  TUBE       -t= — 

•■-     COMPANY  Manufcclure  Patent  Lap  Welded  ,  ^  „  «  «  „    „^,.  ^  •^  .  ^       ^  «  ^,.  ..^  * 

Tubes,  under  Mr.  Richard  Prosser's  Patent,  for  LONDON:  Edited,  Printed,  and  Pubhahd^,  Vy- 

Martne,  Locomotive  and  all  Tubular  Boilers.    Also  Jo»«P^  Clinton   Robertson,   of  No.  166.  Ko©«-. 

Tubes  for  Gas.  Steam,  and  other  purposes.     AU  "treet,  in  the  city  of  London,  and  89b,  New- 

sort,  of  Iron  Gas  Fittings.    Works,  Smethwick,  ■*"«*»  fi*'™*?****"^®**^^  A.  and  W.  GaU«^ 

near  Binningham,    London  Warehouse,  68.  Upper  S"^'5''nyi'*~1!'ii'^"5f  1^*^^"  ?***  ^'*  ^^^^^^ 

ThamM-stnot.  Un ;  W.  C.  Campbell  and  Co.,  Htmbugh. 


ifflettantc0'  iHagajiiu, 

MUSEUM,  REGISTER,  JOURNAL,  ANI>  GAZETTE. 

No.  1362.]  SATURDAY,  SEPTEMBER  15,  1849.  [Price  Zd.,  SUmped,  4d. 

Edited  bj  J.  C.  Robertson,  166,  neet*street. 

THE  DISC  ENGINE,  AS  IMPROVED  BY  MR.  BISHOPP. 
FiR.  1. 


TOXi.  LI. 
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THB  DISC  SKOINB,  AS  IMPftOTSD  BT  MB.  BIfHOPP. 


[When  noticiog,  recently,  t^e  dm  engine 
erected  tt  the  Time§  Printing-offioe,  and  its 
admirable  performances  there  (as  well  as 
elsewhere),  we  promised  to  give,  on  some 
future  oooisfyQii,  m  fTytowHtoH  f4  lfcil9 
improyepiiMVMNto  f»  ^  1^  NT/  9Uk9fff 
by  wMc^  Iks  iMff  fINMmfi  H  ta»  •  fiilt  «r 

half  obiWiMMMl  m  kmuUmMi  $ikmf 

and  raise!  It  Mm  ■MM  to  •  AfMBMt  l^lMf 

unong  Hi*  wiUfcMiiil  wPiminw  if  Urn  4iif  « 

ToorediNi  wUk  m  mm^k  ai  M»  two  im^ 
proved  #isf(Wi<mi|WW<*  iPVffiir  fumifw 

eminent  Ann  •rMMMr  WI^WN^  «nd  09'# 
ofKanobeitMri  iPNlf  if  iMPf  IfM^on  I9 
it,  iFe  OM  «•  4Mbt  nmo^ffr  «  uMlph  miw 

4Wrowiu-^Eo,M.  M,] 

The  aoeoakDaoyiog  eDgrayiags  nepre- 
imt «  67- inch  disc  pump  wad  a  91.-wch 
disc  eogine,  coostraotea  by  M/mn,  J. 
WUtworth  and  Co.,  of  Maiiefae|l«r^  on 
Mr.  G.  D.  Bidicpp'e  improved  oJivo,  iiad 
now  in  course  .of  tieiiig  ereeied  at  Pat- 
riDgton,  near  Huil,  to  drain  an  esUWte 
under  the  superiiaeB4<ffg^  of  ffo^ih 
Parkes,  Esq.,  C.  E. 

The  quantity  of  water  to  be  lifted  will 
be  12  tons  per  minute,  and  the  greatest 
height  of  the  li/k  will  be  (seven  feet. 

Fig.  1,  represents  a  side  elevation ;  fig. 
2,  a  plan;  u4t^'»,m  en4  fifiW^tm 
engine  and  jfm»f^  ft^  P>NnfV  A,  U 
constructed  vUk  fMpp  ^nes  aii4  A  Jpism 
di86 ;  and  in  order  p9  keep  dne  4isc  in 
contact  with  Ae«oni9/  liiie  diagonal  shafts 
B,  is  driven  kf  a  4mg<>MI^  d  whicb 
takes  hold  otf  «  f»#  ftiw4  M  (lfa»  ^^f^j- 
wheel,  E ;  ti»e  4ist«nG^  of  im  ipen^  ^ 
the  pin  from  tbe  eeotve,  ^^  b^iM  greater 
than  the  nd^  nf  the  wiff  iescri^ 
by  the  end  of  iht  4i»go»d  9Mtf  9. 

The  snur-dheel,  £«  if  ^v«n  i^  (the 
pinion,  F,  on  die  en^e-Afifl;  Q ;  m4 
the  relative  lyweds  of  tfne  «K^(g^  itt4 
pump  are  five  to  one. 

The  pump  has  |»0  valves,  an!  |tie 
stream  delivered  is  ogatinuMis,  bx4  i¥>t 
intermittent,  although  jieither  a  9^imdr 
pipe  nor  an  9k-w^sd  is  employed.  The 
suction-pipe,  H»  deaocwkdi  into  a  weU,  I, 


into  which  the  water  flows  through  a 
culvert,  B,  from  the  land  reservoir.  The 
eulvert,  N,  leads  into  a  drain,  called  the 
Winestead  Drain,  which  leads  to  the  sea, 
and  has  a  sluice-gate  at  the  fo^  pf  it,  to 

Mb  flN9  tfcf  Wipestead  Drajn,    Ck>a- 

WilL  JL  wfWilirtfP  be  the  saiff  pp  that 
fcllfefililfWCTyW,  fmA  ihe  Ifprf  .or  the 
w«0r  te  lil#  <r4lff  Zif  viil  be  tW  flMPe  as 
Ailte  d^  WftoMMd  Prain. 
A#  ifc^  atp-ipm  4^vn«ied  W  Miib  jpnmp 

jjrf^  iL  Aov^  die  Ley^  nf  die  vaCer  in 
flhe  Villi,  l^,  viii  twtooiee  so  muudi  of  C^ 
prjeasnre  of  Ike  «|ina9jpij«F^  §»  k  4ne  tn 
lAuit  bsi^'^  4N%  in  o&er  iror4e,  it  viil 
Mance  an  effim  AoMimn  uf  wH^r  ia  die 
wedon^ppne^  Q.  ICfieriefprn,  die  work 
4one  bf  ^  ^engine  will  meirer  be  more 
d^an  dia^  4ne  (U)  die  djySerence  of  Lnreln 
In  the  Mir^  vejils,  wlMi  wil)  sowerimcn 
fae  no  moTie  dian  tyrelye  incfies,  and  ac 
^er  dm^  wiil  iw  as  mi^  as  teven 
feet. 

WiA  an  or4in  vjr  pump,  or  a  aeoopi- 
wheel,  whjeh  is  usimJIv  emplof e4  for 
raising  large  volumes  of  water  at  a  low 
lift,  the  power  exerted  would  always  be 
equal  to  that  required  to  raise  the  water 
to.»  given  height ;  yiz.,  that  of  the  highest 
ievetof  water  ever  f^  d^  Winestead 
PraixL  or  aome  compWeifed  MV^triyanee 
must  Bs  nmaiMfied  iA  Awttid  A^itut  ma 

Tim  mngm  IH)  m  m  f^^kmi^  p^wer 

feigh-pre««M«e  diefi  nnglne,  vM^  ^xpan- 
#ive  ge«gris^  cwitdn&  ^  m  JMf-atnike, 
and  i^nonfittiwioted  wi»  dxg  Impyw^MnentB 
ilci^7  fxM^emted  kjf  Mr.  ^iibopp,  wbo  has 
hei!9  aiMgiged  for  «owe  iGew^^ew  fpastby 
d^epateniees  of  due  4uc-«ogu»e  |^  auper- 
jnitend  ithe  construction  of  imejir  ^^fl^nes. 

Thate  Ufmov^meatf^  ffm  Im  thus 
tne«fM«c2ed«  ^ 

jMiQiil^f  using  a  dise  judwmf  with 
Aaedi  4Mr  projections  east  on  dieo,  a  piain 
^i9C  is  eit^pi^fedf  having  parallel  sides, 
and  eaci^  «r  the  iwo  cones  Jiasiwe^j-two 
paraUci  md  4^ep  ^sooyes  pl|Wie4  in  it, 
Into  n4^h  are  fitted  slips  of  metal. 
The«e  diips  pr^ect  a  sufficient  distance 
|Ak>vp  dMi  «W<«A^  «f  ll^  ^«l|lt#  ^  die 
^isc  io  tmiflh  diBfie  jb£  ^iiflflB  M  imae.  and 
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they  are  held  up  by  spiral  springs  placed 
under  them.  Bj  this  arrangement,  the 
former  cast-iron  patterns,  which  were 
expensive  and  difficult  to  make,  are  dis- 
pensed with.  All  the  surfaces  are  turned 
or  planed,  and  can,  when  required,  be 
re  need,  and  the  parts  likely  to  wear  most 


fapidly  can  l>e  separately  replaced.  The 
disc,  also,  can  be  made  of  any  strength, 
and,  on  account  of  the  slips,  there  is  a 
clearance  between  the  disc  and  the  cones, 
80  that  the  main  shaft  no  longer  requires 
to  be  kept  perfectly  true  with  the  centre 
of  the  disc. 


There  are  many  minor  improvements 
iDtrodnced ;  the  chief  of  which  are, — a 
more  perfect  method  of  carryinc;  the 
iMill  of  the  disc  by  means  of  glands,  by 
tNrhieh  the  hemp-packing  is  defended,, 
MMnA  in  Ae  condensing-engines  a  vacuum 
<yf  twenty-ieren  inches  constantly  main* 


tained;  a  different  parallel  motion  and 
method  of  working  expansively ;  and  the 
ball  is  made  in  two  pieces,  so  that  it  ca^ 
be  refaced  or  renewed  without  making  a 
new  disc. 

6.  D.  BisHOPF. 
m2 
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IfATHZMATICAL  PERIODICALS. 
(Continued  from  vol.  L,  p.  565.)  ^ 


XVlL^Burrow'f  Diarff, 
Origin,  —  This  periodical  probably 
oi^ed  its  origin  to  the  successful  efforts 
made  by  Mr.  Carnan,  the  proprietor,  to 
dispossess  tha  Stationers'  Company  of 
the  exclusive  privilege  of  printing  alma- 
nacks, which  they  had  monopolised  170 
years.  From  the  article  *'  Almanac"  in 
the  Penny  CyclopasJia,  we  learn  that 
*<  James  1.  granted  a  monopoly  of  the 
trade  in  almanacs  to  the  Universities  and 
the  Stationers'  Comimny,  and  under  their 
patronage  astrology  flourished  till  beyond 
the  middle  of  the  last  century^  but  not 
al^gether  unopposed.* *  Swift,  it  appears, 
under  the  immortal  name  of  Bickerstaff, 
directed  the  points  of  his  satiric  humour 
so  effectually  as  to  stop  the  mouth  of  the 
original  Partridge,  though  ''he  could 
not  destroy  the  corporation  under  whose 
direction  the  almanac  was  published;*' 
but  in  the  year  1775,  ''a  blow  was  struck 
which  demolished  the  Ugal  monopoly. 
One  Thomas  Carnan,  a  bookseller, 
whose  name  deserves  honourable  remem- 
brance, had  some  years  before  detected, 
or  presumed  the  illegality  of  the  exclu- 
sive right,  and  invaded  it  accordingly. 
The  cause  came  before  the  Court  of 
Common  Pleas,  in  the  year  above-men- 
tioned, and  was  there  decided  against  the 
Company.  Lord  North,  in  1779,  brought 
a  Bill  into  the  House  of  Commons  to 
renew  and  legalise  the  privilege;  but 
after  an  able  argument  by  Erskine  in 
favour  of  the  public,  the  House  rejected 
the  ministerial  project  by  a  majority  of 
45.  The  absurdity,  and  even  indecency, 
of  some  of  these  productions  was  fully 
exposed  by  Erskine;  but  the  defeated 
monopolists  managed  to  regain  the  ex- 
clusive market,  by  purchasing  the  works 
of  their  competitors.'*  Mr.  Carnan 
justly  prided  himself  in  having  been  so 
successful  in  this  **  expensive  suit  in  law 
and  equity,"  and  never  failed  to  preface 
his  almanacs  with  an  announcement  of 
the  decision.  Lord  North's  attempt  to 
restore  the  monopoly  was  abo  annually 
noticed,  under  the  head  of  *'  Uncommon 
Notes;*'  nor  did  he  fail  to  remind  some 
ungrateful  vendors,  **  to  whom  they  were 
indebted  for  the  double  profit  which  they 
had  for  some  years  enjoyed  from  the  sale 
of  almanacs." 

The  first  number  of  this  almanac  was 


published  under  the  title  of  the  Ladies' 
and  Genilemens*  Diary;  or.  Royal 
Almanack  for  the  year  of  our  Lord, 
1 776  :  the  name  was  phiralised  in  the 
three  succeeding  numbers;  but  in  l/SO, 
the  *'  gentlemen**  were  discarded,  and  the 
work  was  issued  under  the  designation  of 
the  Ladies*  Diary,  until  its  discontinu- 
ance in  1788.  In  the  preface  to  the  first 
number,  the  editor  observes  that,  '*  As 
almanacks  are  becoming  necessary  to 
people  in  every  station  of  life,  and  con- 
sequently have  a  more  extensive  sale  than 
almost  any  other  publication,  it  is  evi- 
dent that,  when  founded  upon  proper 
plans,  and  well-conducted,  they  must  be 
of  general  utility,  and  that  there  can 
hardly  be  a  greater  public  nuisance  than 
one  conducted  in  a  contrary  manner." 
This  was  too  pointed  a  hit  for  the  **  Pof- 
ladium  author"  to  pass  by  unnoticed, 
and  accordingly  we  nnd  the  compliment 
returned  with  interest  in  the  next  nam- 
her  of  that  notorious  work ;  but  as  the 
wary  **  Captain**  chose  to  cover  himself 
with  the  shield  of  a  correspondent's 
name,  no  notice  was  taken  of  this  *'  pas- 
sage of  Arms."  The  preface  farther 
observes,  that  ^  the  only  Almanack  that 
has  hitherto  appeared  on  anything  like 
a  rational  plan  is  the  Ladies' Diary  $ 
but  this  performance,  though  good  in  its 
kind,  being  particularly  confined  to  a 
number  of  short  questions  and  answers 
(and  many  of  these  trifling  ones),  it 
seldom  happened  that  there  was  room  to 
treat  any  useful  subjects  thoroughly,  and 
never  to  draw  results,  or  to  deduce  prac- 
tical rules  from  them  ;  the  consequence 
of  which  was,  that  many  useful  disserta- 
tions and  curious  detached  pieces  were 
lost  for  want  of  an  opportunity  of  making 
them  public,  and  that  the  Diary  con- 
tained a  number  of  little  articles  of  which 
few  were  curious,  and  fewer  still  of  any 
real  use."  Hence  the  editor  inferred  the 
necessity  for  the  present  work,  of  which 
the  third  part  ''is  intended  for  Disserts* 
tions  and  Essays  on  Philosophical^ 
Mechanical,  or  Mathematical  subjects.*' 
These  good  intentions  were  carefallj 
carried  out  during  the  publication  of  the 
first  half-dozen  numbers,  but  at  the  end 
of  this  period  most  of  his  ablest  corre- 
spondents appear  to  have  forsaken  hitts, 
and  subsequently  the  work  became  &r 
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inferior  to  the  corresponding  portions  of 
the  '*  Old  Ladies*  Dxar^y**  which  this 
work  at  one  time  was  vainly  iatended  to 
aupersede.  Indeed,  from  tne  whole  of 
that  portion  which  hears  the  name  of 
Mr.  Burrow  on  the  title-page,  it  is  evi- 
dent that  no  friendly  feeung  existed 
between  the  editor  and  Dr.  Hutton.  The 
preceding  remarks,  quoted  from  the  pre- 
noe,  are  evidently  intended  to  depreciate 
that  Ladies*  Diary  of  which  the  Doctor 
was  editor;  and  in  several  of  the  earlier 
mathematical  papers  (as  will  hereafter 
be  seen)  his  niistakes,  real  or  supposed, 
are  pointed  out  in  no  very  courteous  * 
terms :  but  at  the  close  of  the  Diary  for 
1781, ''  the  learned  and  mgenioue  Pro- 
fenor  Hutton,  BeqP  is  openlv  charged 
with  "getting  and  keeping"  Mr.  Bur- 
row's letters ;  an  accusation  which  few, 
perhaps,  will  he  disposed  to  consider  as 
literaUy  true,  especially  when  it  is  known 
that,  notwithstanding  his  eminence  in 
geometry,  Mr.  Burrow  was  subject  to 
the  infirmity  of  a  violent,  and,  at  times, 
vnTOvemable  temper. 

i<Uior, — Reuben  Burrow,  Esq,,  late 
Assistant- Astronomer  at  the  Royal  Ob- 
aervatory  ;  author  of  **  A  Restitution  of 
the  Geometrical  Treatise  of  ApoUonius 
Pergcus  on  Inclinations,"  &c.,  &c. 

Contents, — The  usual  contents  of  each 
number  were  an  improved  calendar  for 
the  year,  widi  **  such  Tables  as  tempo- 
rary occurrences"  rendered  "useful  or 
necessary ;"  new  queries,  rebusses,  enig- 
mas, charades,  paradoxes,  &c.,  with 
answers  to  those  proposed  in  the  preced- 
ing year;  new  mathematical  questions 
mad  solutions;  dissertations  and  essays 
on  philosophical  and  mathematical  sub- 
jects, &c.,  &c. 

Among  the  queries  are  found  many  of 
an  interesting  and  instructive  character, 
several  of  which  have  since,  in  sub- 
stance, found  their  way  into  works  of 
greater  pretensions.  The  enigmas  appear 
to  attain  to  the  full  average  merit  of  such 
productions;  and  it  may  be  worth  ob- 
servingy  that  amongst  the  contributors  of 
this  department  are  frequently  found  the 
names  of  Professors  Bonnyeastle  and 
Dalby,  Reuben  Burrow,  the  editor,  and 
Samuel  Rogers.  With  regard  to  the 
last-named  gentleman,  an  esteemed  friend 
(whose  suggestions  are  always  impor- 
tant), starts  the  inquirv,  "Can  this  be 
the  banker  of  Lombard-street?  At  the 
time  when  '  Samuel  Rogers'  appeared  in 


Burrow's  Diary,  the  poet  would  be  from 
17  to  20  vears  of  age.    Nothing  there 
done  would  be  miraculous  at  such  an 
a^e;  but  all  would  show  good  talent. 
Those  beautiful  lines  'To  a  Tear,*  which 
were  published  with  the  first  edition  of 
his  *  Pleasures  of  Memory,'  bespeak  a 
philosophical    accuracy   of    conception 
rarely  traceable  in  a  poet : — 
'  The  very  law  that  moulds  a  tear. 
And  bidd  it  trickle  from  its  source : 
That  law  preserves  the  earth  a  sphere. 
And  guides  the  planets  in  their  course  /' 
All  this,  I  grant,  is  not  potitive  evidence, 
but  it  removes,  at  least,  all  improba- 
bility." 

To  the  above  suggestion  no  reasonable 
objection  can  be  offered ;  but  when  we 
further  consider  that  Mr.  Rogers  received 
a  most  careful  private  education — ^became 
confirmed  in  nis  determination  to  be  a 
poet  at  the  age  of  nine,  after  reading 
Beattie's  '*  Minstrel"— and  published  his 
first  work,  the  ''  Ode  to  Superstition,"  at 
the  age  of  24,  there  is  nothing  impro- 
bable in  the  supposition  that  the  youth- 
ful bard  amusea  himself  in  the  interim 
with  composing  an  enigma,  a  rebus,  a 
charade,  or  even  a  solution  to  a  mathe- 
matical or  philosophical  Question ;  since 
the  greatest  authors  of  tnose  times  did 
not  consider  it  beneath  their  dignity  to 
scribble  in  the  newspapers,  or  occupy 
the  <'  Poet's  Oorner  "  in  a  periodical 
publication.  The  ''  philosophical  accu- 
racy of  conception"  observable  in  the 
preceding  quotation  has  many  parallels 
in  *'  The  Pleasures  of  Memory,"  pub- 
lished by  Mr.  Rogers  in  1792,  and  were 
it  necessary  or  desirable  to  pursue  the 
reverse  process  in  order  to  infer  the  poet 
from  the  philosopher  and  mathematician, 
the  contributions  to  this  Diary  would 
fbrnish  many  important  and  almost  con- 
clusive ilhistrations.  A  careful  examina- 
tion of  all  that  appears  in  this  publica- 
tion, together  with  certain  portions  of 
his  earlier  works,  has  led  to  the  full 
conviction  that  "  Mr.  Samuel  Rogers,  of 
London,"  and  the  author  of  "  Italy," 
are  one  and  the  eame  individual;  and 
hence  (with  all  probability)  we  may  add 
one  more  to  tnose  illustrious  names 
whose  early  efforts  have  been  preserved, 
and  whose  aspiring  geniuses  nave  been 
encouraged  by  these  unobtrusive  and  far 
too  frequently  ephemeralproduetions. 

The  **  Mathematical  Essays"  consti- 
tute a  valuable  portion  of  the  work ;  and 
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the  followitig  edumeration  will  show  that 
several  of  the  jg;eoidetrical  pi^rs  espe- 
cially are  well  worthy  of  oeing  re- 
printed.* 

jirtkle  I.  Of  the  Equation  of  Pay- 
ments.   By  Mr.  Isaac  Dalby. 

Art.  11.  Observations  and  Bemarks 
On  Perfect  Nomberti.  By  Mr.  Reuben 
Burrow. 

*•*  At  the  cloae  ttf  this  paper  are 
given  the  following  theorems  relating  to 
numbers,  which  are  said  to  have  been 
copied  "  from  the  papers  of  the  late 
William  Jones,  £sq.** 

1.  "Every  prime  number  above  5, 
being  lessened  by  1  or  5,  is  divisible 
bye. 

2.  **  All  prime  numbers  end  in  1, 8,  7, 
or  9. 

8.  "Every  prime  is  preceded  or  fol- 
lowed by  a  multiple  of  3. 

4.  "  The  sum  of  the  figures  which 
compose  prime  numbers  is  not  divisible 
by  8." 

Ah.  hi.  a  new  add  easy  method  of 
placing  a  lebith  sector  in  rae  plane  of 
the  meridUn.    By  Mr.  Reuben  Burrow. 

An.  IV.  A  method  of  finding  the 
length  of  any  curve  by  means  of  equi- 


*  It  Is  mncli  to  be  regretted  that,  since  the  dis- 
continuance of  Leyboum'i  RepoMltorVf  no  efforts 
Whatever  have  been  made  to  estabiUh  a  journal 
which  should  have  for  one  of  its  chief  objects  the 
re-pttblieation  of  the  many  excellent  and  valusLle 
matliematieal  papers  which  at  present  lie  scattered 
over  the  different  volumes  of  the  transactions  of 
various  societies,  in  the  magazines,  and  in  the 
many  now  almost  forgotten  periodicals  which  have 
been  published  in  England  during  the  last  hundred 
years.  Archseological,  historical,  ecclesiastical,  me- 
dical, chemicsl,  and  other  nublishing  societies 
exist,  and  appear  to  obtain  sufBclent  support :— these 
societies  reprint  and  issue  annually  many  scarce 
and  valuable  works  In  their  different  departments, 
Uiereby  diffhsing  abundant  Information  amongst 
their  members  which  would  otherwise,  in  many 
instances,  be  sought  in  vain.  What,  then,  prevents 
the  establishment  of  a  mathematical  publishing 
society,  which  shall  havefbr  its  principal  ol^ect  the 
collection  and  re-publication  of  papers  on  mathe- 
mattcAl  subjects  t  It  may  be  objected,  as  the  Rev. 
T.  P.  Klrkman  well  observes,  In  a  late  number  of 
the  Manchsiter  CouritTf  "  that  there  are  no  readers, 
no  purchiuing  public,  to  secure  an  author,  what- 
ever be  his  fune,  dr  a  publisher,  whatever  be  his 
tnilnence,  from  rminom  /«s«,  in  bringing  out  such 
books  as  are  not  intended  for  schoolboys  or  under- 
l^raduatet;"  and  hence  the  imptactieability  of  such 
a  project  might  be  easily  InAned.  Notwithstand- 
ing the  literal  truth  of  niany  of  these  remarks,  as 
applied  to  ihathematical  treatises  in  general,  the 
^posal  appears  to  be  worth  the  consideration  of 
ihose  who  have  sufficient  leisiire  and  opportunities 
to  give  it  a  trial;  and  though  difficulties  of  a  pecu- 
liar chsracter  will  undoubtedly  present  themselves, 
it  is  to  be  hop«d  they  will  not  be  found  of  sneh  a 
ftatura  ia  to  prevent  tiM  cMzying  otttof  so  dssirable 
iti  tindbrtaking. 


distant  ordiflat^s.    fiy  Hx.  Reuben  Bor- 


row. 


Art.  v.  A  de^  and  exaci  method  of 
finding  the  time  and  longitude  at  sea;  of 

ti  Burrow, 


very  great  use  to  navigators,  &c.|  mik 
remarkfi.    Bv  Mr.  Reuben  Burrow, 

Art.  Vl.  A  ne#  and  very  useful  lem- 
ma, necessary  in  constructing  geometri- 
cal questions  relating  to  the  maxima  and 
minima,  8ct,    By  Mr.  ^uben  Burrow. 

*«*  In  introducing  inis  subject  to  the 
notice  of  the  reader,  tiie  duthor  remarks, 
that  ''Euclid  has  aemdnstrated  that  the 
sum  of  any  two  ^ides  of  a  triangle  if 
greater  than  the  third  side;  and  from 
this  proix)sition  Mr.  Simpson  baa  solred 
the  very  tiseful  problem  of  Ending  a 
point  ih  a  line  &[iven  in  position,  from 
whence  lines  being  drawn  to  tWo  giyeu 

fints,  their  sums  shall  be  the  least ;  but 
do  not  know  that  it  has  ever  been 
shown  that  the  difference  of  any  two 
sides  of  a  triangle  is  Use  than  the  Aird 
side,  tnoueh  this  is  equally  true  and 
useful,  f  shall  therefore  demonstrate 
it  in  the  manner  that.  Euolid  has  done 
the  other)  and  then  deduce  a  lemma 
from  it  similar  to  that  of  Mr.  Simp- 
son's." 

Proposition. 
**  Let  ABC  be  any  triande  %  the  dif- 
ference of  any  tyro  sides  AC»  AB  is  less 
than  the  third  sidci  BC." 

Ltewtntti 

"  Let  Bl^  be  a  giveh  line,  A  ^rxd  £  iiro 
given  pdints:  it  is  feauired  to  find  ft 
point,  P,  in  the  line  DS.  86  that  AP— 
rB  shall  be  the  greatest*' 

This  paper  was  reprinted  in  the  Gen- 
tleman's Mathematical  Companion  fdr 
1810,  and  jboth  cases  of  the  pi-o^o^itioh 
have  since  been  treated  oy  Leslie  in  bis 
Geometrical  Analf^ii^  fi.  ili.,  prop.  SS. 
See  also  Potts*s  Mueliftf  prop,  i.,  pa^ 
293 ;  and  Simpson's  Geometry,  prop.  U 
p.  186.  Notwithstanding  the  ippurenujf 
close  eohneetidn  of  tnk  tt^o  cases,  Mr. 
Burrow  appears  to  hav^  been  the^^^  to 
infer  the  extensloii  df  the  t)i'opo6itioh 
alluded  to  in  the  introductbry  observa- 
tions. . 

An.  VII.  A  Method  t>t  findiug  lite 
latitude  at  sea  frdni  hating  two  altitudes 
of  the  sun  or  i  star^  and  the  interme- 
diate time.   ,  By  Mr.  Reuben  fiurro^. 

•^*  At  the  close  of  this  papen  the 
author  announces  that,  "  ih  some  future 
number  will  be  giVfeu  H  hiethdd  of  wmI- 
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big  (he  latitude  from  thre^  altitudes  and 
#100  intervals  of  time,  by  means  of  the 
tangents,  with  other  useful  problems; 
also  seteral  new  theorems  tery  useful 
and  neeessary  in  eonstruetlDg  spherical 
problems,  together  ^lih  the  doctrine  of 
s|fher!cal  loci,  a  sifbjeef  not  hitherto  con-' 
ridei^d."  The  method  of  finding  the 
latitude  here  alluded  td  was  given  by  th«» 
proposer  id  the  Odrd  question  of  this 
jDjar|f,  to  whidh  reference  may  be  made  \ 
but  it  does  not  appear  that  he  ever  pctb« 
Mshed  anything  relating  to  spherics. 
Perhaps  his  removal  to  India  would  de^^ 
range  most  of  his  platis,  and  render  it  im*^ 
possible  for  him  to  carry  out  many  of  his 
intended  researches;  we  may  however 
suppose,  with  considerable  probability  in 
our  fatour,  that  the  tonouncement  here 
made  vould  have  its  effect  in  inducing 
Messrs.  Howard  and  Lowry  to  turn  their 
attention  to  the  subject-^to  the  former 
of  whom  we  are  indebted  for  the  best 
treatise  on  spherieal  geometry  at  tiiat 
time  extant ;  and  to  the  latter,  as  Fro^ 
fessoT  Davies  jnsQy  remarks,  "  we  oWe 
every  important  spherical  theorem  that 
can  be  set  down  to  the  credit  of  English- 
men during  at  least  a  century  past/' 

Att.  YIII.  A  solution  of  a  very  diifi- 
eult  problem  which  was  proposed  in  the 
LddU^  Diary  im  1750,  but  never  an^ 
sWered  in  any  of  the  following  Diaries, 
By  Major  Henry  Watson. 

Probienu 

"To  find  three  numbers  such,  that 
the  sum  and  difference  of  every  two  of 
them  shall  each  be  a  square  number." 

*•*  This  question  is  No.  311,  in  the 
Ladies*  Diary  for  1750,  where  it  was 
proposed  by  Mr.  Landen.  No  solution 
was  given  to  it  in  the  nelt  Diary ^  but 
by  a  process  ''too  tediotis  to  insert," 
Mr.  Uharles  Bumpkin  found  "three 
numbera  ansWeflbg  the  eondltions  of  the 
dueation.*'  In  Leyboum's  Edition  of 
the  Diaries^  vol.  ii.,  p.  19,  it  is  stated 
that  a  solution  mdy  be  seen  in  Otanam's 
DitHomary,  and  there  is  another  in 
Buier's  Algebra,  pp.  436—9,  Hewletts 
Edition,  Dr.  Hutton  published  three 
different  solutions  to  the  question  in  his 
re-publication  of  the  Ladies'  Diary  in 
1775  ;  one  by  Mr.  Landen,  another  bv 
Mr.  Wildbore,  and  the  third  by  himself. 
Theie  were  transferred  by  Mr.  Leyboum 
into  tol.  ii.,  pp.  19—22  of  his  edition,  to 
wtiiob  he  also  added  a  fburth  solution. 


An  elaborate  investigation  is  also  given 


In  vol.  iv.|  pp.  843--d51  of  the 
work,  by  Mr.  James  Cunliffe,  of  the 


Royal  MiliUry  College,  and  in  the  i 
place  the  present  article  is  reprinted 
from  the  Diary  tot  1776. 

TaoHAS  Wilkinson. 

BiunlflT,  Lflneaflliire,  Aug.  M,  1849. 

{To  he  cevUinusd.) 


OH  THV  MASTING  OF  SHIPS* 

There  is  nothing  connected  with  our 
ships  so  Uttie  understood  as  the  principle 
upon  which  to  place  the  masts ;  eonse^ 
quentiy  their  positions,  and  thereby  those 
Qiorisontally)  of  the  centre  of  effort  of 
the  sdls,  are  very  irregular}  and  yet 
there  can  be  but  little  hope  of  satisfao- 
tory  results,  at  least  uniformly  so,  until 
this  principle  be  determined ;  for  if  the 
correct  place  be  not  "  hit*  (it  is  only  a 
chance  shot),  the  properties  of  the  ship 
will  be  materially  injured,  and  the  con- 
stant changing,  which  a  desire  to  place 
them  correctiy  will  entail,  must  be  at- 
tended Vith  considerable  expense. 

I  am  aware  that  men  will  be  found  who 
will  say  that  they  can  place  the  masts  in 
the  exact  position  they  ought  to  occupy, 
but  it  is  evident  that  such  statements  are 
not  to  be  relied  on,  for  since  there  is  littie 
or  nothing  known  about  resistances, 
there  can  be  no  data  for  calculations. 

No  work  mentions  this  subject  in  a 
satisfactory  way,  therefore  it  should  be 
discussed. 

Chapman  is  evidentiy  wrbn^  in  his 
theorv  $  the  assumption  upon  which  it  is 
fbunded  could  only  be  true  under  one 
condition  out  of  every  variety  of  speed, 
form,  &c. 

The  position  of  the  centre  of  effort  of 
the  sail  (vertically)  depending  in  the 
navy  rather  upon  the  moment  of  Sta- 
bihty,  and  upon  the  convenience  arising 
from  classifying  masts  and  yards  than 
upon  the  form,  we  should  look  to  the 
necessity  of  adapting  the  form  to  this 
point,  rather  than  lose  the  advantage  ci  a 
large  area  of  sail  which  it  affords ;  that 
is,  BO  to  form  the  ship,  as  that  she  Will 
require  the  centre  of  effort  of  sail  equally 
high  with  that  Which  this  classification 
would  give  it 

The  finest  bow  below,  commencing  to 
rise  far  aft,  requires  the  highest  point  of 
sail ;  the  short  and  AxUest  bow  below, 
the  lowest  point  of  saiL 
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Por  the  better  undentanding  the 
questioDy  it  is  necessary  to  premise  that 
when  a  ship  is  under  sail  there  are  two 
forces  acting  on  it ;  the  one,  the  force  of 
the  wind  on  the  sails;  the  other,  the 
resistance  of  the  water  opposed  to  her 
motion.  These  forces,  immediately  the 
ship  has  acquired  the  velocity  due  to  the 
Strength  of  the  wind,  are  equal ;  and,  as 
is  the  case  with  all  forces,  may  each  be 
reasoned  of,  as  if  acting  on  only  one 
point  of  the  surface  over  which  their 
effect  is  diffused.  This  point  is  that  in 
which,  if  the  whole  force  were  concen- 
trated, its  effects  would  be  the  same  as 
if  it  were  dispersed  over  the  whole  area ; 
it  is  usual  to  call  these  resultants  of 
forces,  and  the  points  on  which  they  are 
supposed  to  act,  centres  of  effort. 

The  resultant  of  the  force  of  the  wind 
on  the  sails,  and  the  resultant  of  the 
force  of  the  water  on  the  hull  are  equal, 
the  one  acting  on  the  weather-side  of  the 
ship,  in  the  direction  into  which  the  force 
of  the  wind  resolves  itself,  and  the  other, 
opposed  to  it,  acting  on  the  leeside,  in 
the  direction  into  which  the  force  of  the 
water  resolves  itself,  and  their  effect  is 
necessarily  in  proportion  to  their  relative 
distance  from  the  centre  of  gravity.  If 
thev  are  equally  distant  they  will  destroy 
each  other,  and  the  ship  will  remain  at 
rest  with  respect  to  the  line  of  her 
course ;  if  the  resultant  of  the  water  pass 
before  that  of  the  wind,  she  will  come 
up  in  the  wind;  and  if  the  contrary, 
sue  will  fall  off  from  the  wind. 

If  either  of  these  cases  occur,  the 
effects  must  be  equalised  by  the  action  of 
the  rudder ;  but  as  its  action  retards  her 
speed,  its  use,  thus  unnecessarily,  should 
De  avoided,  by  making  a  better  disposi- 
tion of  the  sail,  or  by  altering  the  posi- 
tion of  the  resultant  of  the  water  by 
change  of  trim  or  otherwise. 

In  order  to  find  the  distance  of  the 
centre  of  effort  of  the  wind  on  the  sails, 
before  the  centre  of  gravity  of  the  ship, 
Uie  moment  of  each  sail  is  determined 
hj  multiplying  its  area  by  the  horizontal 
distance  of  its  centre  of  gravity  from 
that  of  the  ship ;  the  sum  of  the  nega- 
tive moments  on  those  abaft  the  centre 
of  gravity  of  the  ship,  is  then  subtracted 
from  the  sum  of  the  positive  moments, 
or  those  before  the  same  centre,  and  the 
remainder  will  be  the  required  distance. 

I  assume  throughout  this  argument 
that  the  sails  are  plane  surfaces:  that 


they  are  not  so,  is  evident,  but  as  their 
departure  from  this  is  uniform  on  either 
side  of  the  centre  of  gravitv,  the  con- 
clusions will  be  the  same  as  though  they 
were  what  I  have  assumed  them  to  be  ; 
— but  it  must  not  be  forgotten  that  it  is 
desirable  that  they  should  be  so  as 
nearly  as  possible,  and  that  in  nroportion 
as  they  are  not,  the  vessel  will  have  an 
injurious  tendency  to  carry  weather- 
helm,  the  centre  of  effort  of  the  sail 
being  carried  to  leeward  of  the  centre 
line  of  the  ship  by  their  sagging  to  lee- 
ward ;  nor  is  tnis  the  only  disadvantage^ 
since  they  press  the  ship  also  more  than 
when  well  set. 

Did  we  know  the  position  of  the  cen- 
tre of  effort  of  the  resistance  of  the  water, 
we  should  have  but  little  difficulty  in 
placing  the  centre  of  effort  of  the  wind, 
at  least,  in  the  horizontal  plane:  this  can 
be  determined  only  by  experiments ;  so 
we  may  examine  into  the  different  modi- 
fications of  form  which  influence  its  posi- 
tion, endeavour  to  ascertain  the  approxi- 
mate amounts,  and  the  direction  in  which 
they  require  that  the  centre  of  effort  of 
sail  should  be  moved, — with  a  view  not 
only  to  make  that  necessary  adjustment, 
but  also  to  tabulate  the  results  as  likely  to 
throw  considerable  light  upon  the  law  of 
resistances.  I  say  **  approximate,*'  as  it 
can  only  be  so,  till  more  is  known  relative 
to  the  law  of  resistances  of  ships  of  vari* 
ous  forms,  &c.  The  modifications  of  form 
which  affect  the  position  of  the  centre  of 
effect  of  resistance  are — 

1.  Difference  of  draught. 

2.  Midship  sections. 

3.  Form  of  bow. 

4.  Form  of  afterbody. 

5.  Small  longitudinal  stability. 

6.  Small  lateral  subility. 

7.  Comparative  area  of  vertical  longi- 
tudinal area. 

Difference  of  Draught. — It  is  too 
general  to  choose  the  positions  of  ships' 
masts  from  those  of  others,  each  esti- 
mated on  the  load  water-Une,  as  if  this 
dimension  only  influenced  the  posidon 
of  the  centre  of  effort  of  the  water,  while 
it  seldom  occurs  that  any  two  ships  are 
sailed  either  in  the  same  trim  or  at  the 
same  draught,  though  a  difference  on 
either  of  these  points  will  affect  the  posi- 
tion of  the  centre  of  effort  of  resistance. 

Let  us  take  the  case  of  the  Southamp' 
ion  and  President  ships,  differing  only 
by  two  or  three  inones,  to  illustrate. 
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The  Southampton  was  sailed  5  inches  by 

the  head.  Suppose  her  sailed  on  an  even 

keel,  and  suppose  the  President  sailed 

4  feet  by  the  stern,  that  is  less  than  usual, 

and  their  draughts  about  as  follows : — 

Southampton, 

Forward,  19  feet.    Aft,  19  feet. 

President 

Forward,  17  feet.    Aft,  21  feet. 

The  force  of  the  wind  may  be  resolved 
into  two  forces,  one  tending  to  drive  the 
ship  ahead,  and  the  other  to  drive  her  to 
leeward,  and  the  resistance  will  be  made 
np  of  two  forces,  viz.,  that  offered  to 
going  ahead,  sensing  principaily  from  the 
area  of  the  transverse  vertical  plane, 
which  would  be  about  equal  in  the  two 


ships,  ;ind  that  offered  against  goinff  to 
leeward.  The  centre  of  effort  at  which 
this  force  would  act  would  depend  upon 
the  position  of  the  centre  of  the  plane, 
a  b  cdand  ab'c'd,  in  the  two  ships  respec- 
tively, and  as  the  first  force  in  the  two 
vessels  would  be  equal,  the  position  of 
the  common  centre  of  effort  of  the  two 
forces  would  mainly  depend  upon  the 
position  of  the  centres,  e  and  c.  Now 
the  President^  owing  to  the  difference  of 
draught,  would  have  tf  fully  9  feet 
further  aft  than  c  in  the  Southampton; 
therefore,  if  the  masts  are  similarly  situ- 
ated as  respects  the  water-line,  the  Presi^ 
dent*s  will  be  too  forward  by  9  feet, 
and,  of  course,  I  suppose  the  masts  of 
each  to  have  the  same  rake. 


1" 


\ 


President c-ah&d. 

Southampton <f  —  abed. 

Nor  is  this  the  only  quantity  they  are 
too  far  forward ;  for,  as  the  Southamp^ 
ton  can  only  be  brought  to  this  trim  by 
moving  forward  a  large  weight,  so  her 
centre  of  gravity  will  be  moved  forward 
also  a  considerable  quantity,  the  effect  of 
which  will  be  to  increase  the  negative 
and  decrease  the  positive  moments  of 
the  sails,  for  which  allowance  must  he 
made  in  the  position  of  the  masts ; — that 
is,  the  Southampton  would  require  to 
have  her  masts  a  still  farther  ^quantity 
forward  of  that  in  the  President. 

Suppose  another  case, — that  of  two 
vessels  of  the  same  total  displacement, 
and  their  greatest  vertical  longitudinal 
plane  equal  and  similar,  from  which  the 
centres,  of  these  planes  would  be  simi- 
larly situated,  and  therefore  the  centre 
of  effort  of  the  water,  as  depending  on 
them,  would  be  also  similarly  situated. 

Suppose  them  to  differ  in  the  form  of 
their  bows,  the  one  having  a  fine  bow, 
the  other,  a  full  one — *'  B.  I."  contends 
that  the  vessel  with  the  fine  bow  would 
require  to  have  the  centre  of  effort  of 
sail  further  forward.  Let  us  then  ex- 
amine into  the  Talidity  or  otherwise  of 
his  anamption. 


Suppose  20  tons  of  displacement  taken 
from  a  main  distance  of  10  feet  before 
the  centre  of  gravity,  and  placed  80  feet 
before  it— this  extra  displacement  for- 
ward is  what  constitutes  the  difference 
in  the  two  bows;  the  effect  of  this 
altered  disposition  of  the  displacement 
will  be,  that  the  full- bowed  vessel  will 
have  her  centre  of  gravity  2  feet  further 
forward  than  that  of  the  fine-bowed  (that 
is,  if  we  suppose  the  total  displacement 
of  each  to  be  1800  tons) ;  as  this  will  in- 
crease the  negative  moments  of  sail,  and 
decrease  the  positive,  the  centre  of  effort 
will  require  to  be  moved  2  feet  further 
forward,  and  of  course  the  masts  to 
admit  of  it.  '*  B.  I.**  may  answer,  that 
the  form  of  the  fine  bow  will  carry  the 
resultant  forward  a  corresponding  quan- 
tity with  that  which  has  been  shown  to 
arise  from  moving  the  centre  of  gravity 
in  the  full  bow ;  this  I  denv,  but  propose 
to  discuss  it  under  the  head  of  the  effects 
of  form  of  bow. 

Again :  for  the  same  reason  that  the 
centre  of  gravity  has  been  carried  for- 
ward in  the  full-bowed  vessel,  will  the 
moments  of  inertia  of  the  fore  body  be 
greatly  increased,  and  by  that  the  pitch- 
ing motions ;  but  this  will  increase  the 
mean  immersion  forward,  carry  forward 
m3 
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ike  rwulUat  of  retistanceSi  and  occasioa 
•  neaetsity  for  moTiog  forward  ih»  ceQ-« 
tre  of  effort  of  the  sail  correspond  en  tly. 

F ^. 

(7b  be  contniMd.) 


ON  AB90LVTB  AND  Rai.ATIVa   SSRQS. 

Sir,--*Wlien  Professor  Yoiing  asserted, 
n  bis  letter  cooUined  in  No.  1845  of 
this  Magaziae,  that  *^  iaoiated  zero  is  not 
•nly  valueless  but  sign>less"  be  tben, 
in  asy  apinion,  took  up  a  position  froaa 
wbicn  be  will  not  easily  be  dislodged. 

It  is  not,  bowever,  to  defend  tbe  Pro* 
fessor's  position  that  I  yenture  to  trouble 
you  with  this  note;  but  to  point  out 
what  I  consider  to  be  a  **  fatal  slip''  in 
the  demonstration  that 

even    in   the  case    of    absolute    zero, 
attempted      by      your     correspondent, 
"N.  Y.  R.,"  in  the  last  Number  of  this 
Journal. 
Presuming  **  N.  Y.  R.'s"  equation, 

it  is  quite  correct  to  say  that 

but  it  seems  not  s^  to  affirm  that  there- 
fore 

l.-l-(l-l)x-l; 

for  this  is  obviously  the  same  as 

(l-l)x  +l  =  (l-.l)x-l; 
and  hence  the  zeros  which,  hefose  the- 
multiplication  by  -- 1,  were  alisoiute  ones, 
by  that  process  are  converted  into  rela- 
five  zeros,  whieb  are  to  each  Q(her  in  the 
ratio  of 

+  »;-!; 
ainoe  obviously 

Ox  ^.l»dx^l, 
or  0;0::  +1:^1. 

This  "slip"  appears  to  me  to  vitiate 
the  whole  of  '^N,  Y.  R.'s"  remarks 
respecting  absolute  zeros,  and  hence 
their  inapplicability  to  the  subject  in 
question. 

In  conclusion;  It  may  be  remarked 
that  if  in  any  case  we  wish  to  convert 
absolute  zeros  into  relative  pnes,  we 
have  only  to  multiply  both  sides  of  the 
equation, 

0-0, 

by  the  terms  of  tbe  ratio  required,  for 
tben 


or  0:0::fM:i»; 

which  ovidently  gives  tbe  preceding  oase, 

when 

m*-+l,  and»s~l. 

I  am,  Sir,  yours,  &c., 
Zero. 
Burnleyi  $«ptexQber  8, 1840. 


BAIN  AND   UOESB'S  TBLBORAPRS. 

Decision  of  (tho  American)  Judge  Crakch,  in  the 

case  of  Alkxakaba   Baiw,  Appeliaot,  9er»MS 

Samuml  T.  B.  Hoesb,  Appellee. 

(From  the  Daily  Umioii,  April  5, 18i9.) 

Upon  tbe  qaef  tioa  of  iaterferiog  applies- 
tions  for  a  patent : 

Tbe  Commiaiioner,  ^pon  beariag,  decided 
that  Mr*  Bain's  claim  interfeved  with  Mr. 
Morse's,  and  that  Mr.  Morse  was  the  lirtt 
inventor;  and  rejected  the  claim  of  Mr. 
Bain.  From  this  decision  Mr.  Bain  hu 
appealed. 

It  is  contended  by  the  counsel  for  Mr. 
Morse,  that  the  judge  upon  appeal  has  no 
jnrisdietion  of  the  question  of  interference, 
that  an  appeal  is  given  only  upon  the  ques- 
tion of  priority  of  invention:  and  that  upon 
the  question  of  interference  the  decision  of 
the  Commissioner  is  conclusive. 

Whelksr  it  be  thus  conclusive,  tto^  ^ 
the  first  question  to  be  deci^ed^ 

By  tbe  Act  of  1836,  ch«  357,  sec.  7,  it  it 
enacted,  that ''  if  the  specification  and  cisim 
shall  not  have  been  so  modified  as,  in  the 
opinion  of  the  Commissioner,  shall  entitle  the 
^piicant  to  a  patent,  he  may,  on  an  appeal, 
and  upon  request  in  writing,  have  the  deci- 
sion of  a  board  of  examiners,  to  be  com- 
posed of  three,  &o. ;  and  on  examination 
and  oonsideration  of  the  matter  by  sock 
board,  it  shall  ha  In  their  power,  or  of  a 
majority  of  them,  to  reverse  tbe  decision  of 
tbe  Comnissioner,  either  in  whole  or  in 
part;  and  their  opimon  being  oertified  to 
the  Commissioner,  he  shall  be  governed 
thereby  in  the  further  prooeedings  to  be  bul 
on  lucii  application.'' 

The  section  is  applicable  to  cases  where 
there  is  no  conflicting  applicant,  and  shows 
that  the  legislature,  by  saying,  •*  if  in  the 
opinion  of  the  Commissioner,"  &c.,  did  not 
intend  to  make  that  opinion  oondosive. 
On  the  contrary,  it  provides  '*that  the 
board  shall  be  furnished  with  a  eertilieate, 
in  writing,  of  the  opinion  and  decision 
of  the  Commissioner,  stating  the  particnlar 
grounds  of  his  objection,  and  tbe  part  or 
parts  of  the  invention  which  he  ooaalders  as 
not  entitled  to  be  patented ;  and  that  the 
said  board  shall  give  reMonabla  aotioe  to 
the-  appUoant,  as  wfU  a^  to  the  Commis- 
sioner, of  the  time  and  pUoa  q(  tbcir  meel* 
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mgf"  ^  All  these  prDvuionii  w«re  ct!- 
deoUy  ioft^ded  to  enable  iks  board  of 
examiners  to  re?Ue  the  ofiaion  i^id  decUioa 
of  the  CoiamSsfiQner,  and  show  that  his 
opinion  was  not  to  De  conclosWe. 

Bj  the  8th  fection  of  the  same  Act,  (1836), 
i(  is  enacted,  "  Tb^t  wherefer  an  applica- 
tion shall  be  made  for  a  patent  which,  in 
He  opinion  qf  the  Commisiioner,  would  in- 
teriere  with^  ^joj  other  patent  for  which  an 
appUcatinn  ^^j  be  pending^  or  with  any 
iyie3(pired  patent  whiich  shall  have  been 
granted,  It  shall  be  the  dnty  of  the  Com- 
missioner to  giTC  notice  ihfreqfio  snch  ap- 
pllcanta^  or  patentees,  as  the  case  may  be  ; 
and  if  eitheir  ^hall  b^  dissatisfied  with  the 
qecasion  of  the  Co^nmi^oner  on  the  ques- 
tion of  priority  or  rj|^ht  of  ^uTeution  on  a 
l^earing  thereof,  he  may  appeal  from  such 
^eicisio^f  oq  the  like  terms  aad  conditions 
as  are  provided  in  the  preeediog  section  of 
this  Act ;  and  the  like  proceeding  shall  be 
l|^d>  tpi  determine  W^ich,  or  ^bather  either, 
of  the  applicanUi  ia  ^ntitl^d  ta  receiTO  a 
patent  as  prayed  for* 

The  qi^4^on  pf  pporit;^  of  right  of  in- 
vfution  nepessarily  imp^^tnt^ference.  The 
Cpjmmls^loner,  b^re  h^  pould  decide  the 
questiop  of  priority,  mn^t  i\aT^  decided  that 
of  (uterference  |  ?9;r  without  interferenge 
there  pan  be  do  question  of  priority.  Be- 
fore I  can  h»,ye  jurisdiction  of  the  question 
of  priority,  I  must  h<?  w(i&9^<^  that  there  is 
an  ipterference ;  and  I  must  decide  the  ques- 
tion Qf  jurisdiction  as  i^ell  as  any  other 
question  which  arises  in  t)^e  fause. 

The  oplmon  pf  the  Commissioner,  (men- 
^ned  if)  the  8th  section),  thc^t  interference 
^iska,  only  j^ftifies  him  in  giving  notice 
iifreqf  to  the  pther  applicant,  and  ap- 
pointing a  d^y  to  hear  the  parties  upon  that 
question.  He  decides  it  only  pro  hoc  vice, 
and  for  that  purpose  only.  Upon  that 
hearing  h?  is  to  decide ;  an4  from  that  de- 
cision, if  either  shall  be  dissatisfied  wiith  it, 
on  the  qiiestion  pf  priority,  including  that  of 
interference^  h^  may  appeal ;  and  upon  such 
appeal,  m  I  understand  the  law,  the  judge, 
in  case  qf  real  Interference,  pnay  "  deter- 
mipe  whiph,  or  whether  either,  of  the  ap- 
pli(:ant4  is  entitled  to  receive  a  pateut  as 
nrayed  for.'*  The  Sf^ope  thup  given  to  the 
jndge  is  broad  enough  to  include  the  ques- 
tion of  interference  a^  w^  ^  th«^t  of  prip-; 
lity,  if  it  should  arise. 

$y  the  Aqt  pf  1836,  ch.  88,  sec  11,  it  is 
epiic^,  "  That  in  all  cases  where  a&  appeal 
ia  now  allowed  by  lav  from  the  decision  of 
th^  Commissioner  pf  Patents,  to  a  board  of 
eiliunin^rs  provifle^  for  in  the  7di  section  of 
tije  A^'t  to  which  this  is  additional,  the  party, 
ii||toa4  U^r|^»  yhail  We  a  i^ight  to  eppeal 
Ip  ^  qO^r  joitifi^  pf  ^^  Piftriel  Cpftrt  of 


the  United  SUtes  foif  the  District  pf  poluia- 
bia,  by  giving  notice  thereof  to  the  Com- 
missioner, and  filing  in  the  Patent-office, 
within  such  time  as  the  Commissioner  shall 
appoint,  his  reasons  of  appeal  specifically 
set  forth  in  writing ;  and  also  paying  into 
the  Patent-office,  to  th^  credit  of  the  P^ent 
Fund,  the  sum  of  twenty- five  dollars. 

«  And  it  shall  be  the  d«ty  of  the  said 
Chief  Justice,  on  petition,  to  hear  and  de- 
termine all  such  appeals,  and  to  revise  such 
decisions,  in  a  summary  way,  on  the  evidence 
adduced  before  such  a  Commissioner,  atsuci^ 
early  and  convenient  time  as  he  may  appoint, 
first  notifying  the  Cpmmis^iooer  of  the  time 
and  place  of  hearing,  whose  duty  ^t  shall  be 
to  give  notice  thereof  to  all  parties  who  ap- 
pear to  be  interested  therein,  ia  such  qian- 
ner  as  the  said  judge  shall  prescribe. 

"  The  Commissioner  shall  also  laj  before 
the  said  judge  all  the  original  pikers  ana 
evidence  in  the  case,  together  with  the 
grotmde  qf  hie  decision,  fuUy  set  forth  in 
writing,  touching  all  the  points  involved  by 
the  reasons  qf  appeal,  to  which  the  revision 
shall  be  confined." 

One  of  the  reasons  of  appeal  in  this  case 
is,  that  there  is  no  real  or  substontial  inte]^- 
ference  between  the  two  applications. 

The  question  of  interference,  therefore, 
is  involved  by  the  reasons  pf  ^pe^l>  an^ 
must  be  decided  by  (he  judge*  Bj  limiUpg 
the  jurisdiction  of  the  i^idig^  to  ^^  npinte 
involved  by  the  reaspns  pf  VPfsl,  ^le  Ie« 
gislature  has  affirmed  it  to  t^at  extent. 

The  interference  mentio.ne4  in  t^e  94^ 
section  of  the  Act  of  l£i36,  must  hp  ap  in- 
terference in  respect  to  patentab^le  matters ; 
and  the  claims  of  the  appUpants  must  tie 
limited  to  the  matten|  speeifically  9et  forth 
as  their  respective  inventiops ;  an4  what  ia 
not  thus  claimed*  may,  for  the  purpose  of 
this  preliminary  ipquiry,  be  considered  «\a 
disclaimed. 

The  quef  tion  then  iSf  does  ^r,  Bahi  cl^up 
a  patent  for  any  matter  now  patentable  for 
which  Mr.  Morse  claims  a  patent  ? 

To  answer  this  question,  it  is  npceisary  to; 
ascertain  for  what  pateotable  matter  Mr. 
Morse  now  daims  a  patent. 

In  his  specification,  filed  January  20, 
1848,  he  says :  **  What  I  claim,  as  n^y  own 
inyention  and  improvement,  is  the  use  of  a 
single  circuit  of  conductprs  for  the  marking 
of  my  telegraphic  signs  already  patented, 
for  numerals,  letters,  words,  and  sentences, 
by  means  of  the  decoxpposiog,  oplori^gi  or 
bleaching  effects  of  electricity,  acting  upon 
any  known  salte  that  leave  a  mark  as  the 
result  of  the  said  decomposition,  upon  paper, 
cloth,  metal,  or  other  convenient  and  known 
markable  material*  I  also  claim  the  inven- 
tion of  the  macMn«i7  99  bec^lA  4fi9prihp4» 
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for  the  purpose  of  applying  the  decomposing, 
coloring,  or  bleaching  effects  of  electricity 
acting  upon  known  salts,  as  herein  before 
described." 

The  Commissioner,  in  his  written  decision 
in  this  case,  says :  "  Such  use  of  a  single 
circuit  [t.  e.y  to  produce  marks  upon  che- 
mically-prepared paper]  is  not  the  point  at 
issue ;  nor  is  thi$  claimed  by  either  party. 
Said  Morse  daima  using  a  single  circuit  of 
conductors  for  a  certain  purpose,  or  in  a 
certain  way,  yiz.,  to  mark  his  telegraphic 
signs;  and  also  claims  the  machinery  by 
which  he  accomplishes  this  purpose.  Said 
Bain  does  not  specially  mention  in  his  claim 
using  a  single  circuit,  though  this  must  be 
considered  an  essential  part  of  his  invention 
and  claim,  and  is  necessarily  involved  in  the 
final  clause  of  his  claim,  to  wit :  '  So  that 
in  either  case  these  form  the  received  com^ 
munieafionf  substantially  in  the  manner  and 
with  the  effects  described  and  shown.'  " 

The  Commissioner  proceeds : — ^The  third 
clause  of  the  claim  of  said  Bain,  with  which 
the  true  claims  of  said  Morse  interferci  is 
as  follows,  to  wit : 

**  Third,  The  application  of  any  suitable 
chemically-prepared  paper,  without  regard 
to  the  chemical  ingredients  used  for  such  a 
purpose,  to  receive  and  record  signs  forming 
such  communications  —  such  signs  being 
made  by  the  pubations  of  an  electric  current 
or  currents,  transmitted  from  a  distant  sta- 
tion, said  currents  operating  directly,  and 
without  the  intervention  of  any  secondary 
current  or  mechanical  contrivance,  through 
a  suitable  metal  marking  style,  that  is  in 
continuous  contact  with  the  receiving  paper, 
thereby  making  marks  thereon  ;  which  marks 
correspond  with  the  groups  of  perforations 
in  the  paper  eomposing  the  transmitted 
communication ;  or  may  be  giren  by  the  pul- 
sations from  the  spring  45  and  block  46 ;  so 
that  in  either  case  these  form  the  received 
communication  substantially  in  the  manner 
and  with  the  effects  described  and  shown, 
including  any  merely  practical  rariations, 
analogous  and  equivalent  in  the  means  em- 
ployed, and  the  effects  produced  thereby." 

The  Commissioner,  in  his  written  deci- 
sion, says : 

*'  The  invention,  it  will  be  seen  by  refer- 
ence to  the  specifications  of  the  parties 
respectively,  does  not  consist  in  the  use  of 
the  electric  current  to  make  marks  upon 
chemically-prepared  paper;  nor  making 
marks  through  a  single  line  of  conductors ; 
nor  could  a  claim  to  either  of  these  devices 
hare  been  entertained  as  patentable,  as  they 
have  been  long  known." 

Again :  It  is  said  by  the  counsel  of  Mr. 
Morse,  "  It  is  admitted  that  neither  could 
patent  the  battery,  the  eireuit,  the  prepared 


paper,  or  the  marking  by  the  eleetro-eheml- 
cal  process — ^it  waa  only  a  new  eombinatiom 
of  the  several  parts  so  as  to  produce  a  new 
result,  or  an  old  reeult  in  a  better  mamier, 
that  either  could  patent." 

Again  :  The  Commissioner,  in  his  ''  tm- 
eons  of  deeiiion,*'  says :  *'  Tt  is  true,  as 
Mr.  Bain  asserts,  that  no  one  can  monopo- 
lize the  use  of  air,  fire,  or  water ;  but  it  is 
equally  true  that  any  one  can  monopolize 
the  use  of  air,  fire,  or  water,  upon  cer- 
tain principles  of  operation  which  he  may 
have  invented  or  discovered;  and  this  is 
precisely  what  the  respectire  claimants, 
in  this  case,  demanded  as  their  rights,  and 
gave  rise  to  the  interference,  viz.,  each 
claimed  the  right  to  use,  and  ezclude  others 
from  using,  galvanic  power  to  mark  certain 
signs  [which  signs  have  been  already 
patented  by  s|id  Morse]  upon  chemicaUy-- 
prepared  pap^  through  a  single  circuit  of 
conductors. 

**A  single  circuit  of  eondmetorSf  consist- 
ing either  wholly  of  wire,  or  in  nart  of  wirs 
and  part  of  earUi,  for  telegraphic  purposes, 
were  not  new ;  the  eigne  or  eigntde  to  be 
marked  were  not  new,  the  same  having  been 
before  patented  by  said  Morse,  and  cAesil- 
cally -prepared  paper,  for  receiving  tele- 
graphic signs  by  galvanism,  was  not  new, 
tiie  same  having  been  patented  in  England, 
in  1838,  by  Mr.  E.  Davy.  Moreover,  the 
use  of  a  single  telegraphic  circuit,  for 
making  the  aforesaid  signs  upon  paper,  waa 
not  new,  the  same  having  been  before 
patented  by  said  Morse. 

**  Neither  party  claimed  any  one  or  any 
two  of  the  above  elemental  features.  The 
invention  of  each  was  mkde  up  qf  the  thraa 
combined:  and  the  advantages  claimed  to 
have  been  discovered  by  each  in  these  com- 
bined operations  were  identical." 

If,  then,  these  matters  are  not  now  patent- 
able in  themselves,  there  is  nothing  patent- 
able in  Mr.  Morse's  claim  left  to  be  inter- 
fered with,  except  his  claim  of  a  patent  for  his 
invention  of  the  machinery  described  in  his 
specification,  or  for  his  combination  of 
machinery  and  materials,  ss  described  there- 
in. The  claim  of  each  applicant,  therefore, 
is  reduced  to  the  claim /or  the  eombinatiom, 
qf  machinery  and  materials  which  he  liss 
invented,  and  does  not  include  any  of  the 
matters  claimed  in  his  specificatbn  which 
are  not  now  patentable. 

These  combinations  seem  to  me  to  be  fhr 
from  identical.  Mr.  Bain  includes  in  his 
combination  the  use  of  the  perforated  paper, 
for  eomposing  the  communication ;  and  of 
the  style  which  passes  the  electric  current 
through  the  perforated  paper ;  and  the  ma- 
chinery for  transmittiDg  die  same  eommn- 
nication  to  several  different  plaeei  at  Oie 
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Huae  time.  It  is  laid  that  the  style  is  not 
new ;  hot  he  malces  it  an  ingredient  in  his 
oombtnation,  and  in  that  respect  his  combi- 
nation differs  from  that  of  Mr.  Morse,  and 
ft  is  a  Yery  important  item  in  connection 
with  the  perforated  paper.  He  inelndes  in 
bis  combination  new  patentable  matter  with 
old  matter,  not  patentable,  and  thereby 
makes  a  new  patentable  combination.  This 
new  matter,  Uins  introduced  into  the  new 
oomUnation,  is  admitted  to  be  patentable  in 
itself  without  combination  with  the  old  un- 
patentable matter ;  and,  indeed,  it  seems  to 
be  a  great  improvement  in  the  transmission 
of  telegraphic  information. 

But  it  is  said  that  Mr.  Bain  is  only  autho- 
rised to  obtain  a  separate  patent  for  each  of 
those  inventions,  and  cannot  claim  a  patent 
for  his  new  combination  of  the  old  and  new 
together.  If,  howeyer,  his  new  combination 
of  old  materials  be  patentable,  (which  must 
be  admitted,  or  it  would  not  interfere  with 
Mr.  Morse's  daim,)  it  seems  to  be  not  the 
less  patentable  because  it  includes  the  new 
matter  in  connection  with  the  old.  The  old 
matter  may  not,  in  itself,  be  patentable,  but 
joined  to  the  new  matter,  a  combination  may 
be  formed  which  may  be  patented.  He  is 
BOt  obliged  to  take  separate  patents  for  each 
new  patentable  matter.  He  does  not  now 
ask  for  them ;  he  may  be  willing  to  ask  only 
for  a  limited  use  of  those  new  matters — to 
witf  in  eambinaiion ;  and  not  for  an  ezdn- 
sire  nse  of  them  for  erery  purpose  to  which 
they  may  be  applicable. 

Mr.  Godson  (in  p.  63)  says,  '*  A  combi- 
nation or  arrangement  of  old  materials, 
when,  in  consequence  thereof,  a  new  effect 
is  produced,  maybe  the  subject  of  a  patent. 
This  effect  may  consist  either  in  the  produc- 
tion of  a  new  article,  or  in  making  an  old 
one  in  a  better  manner,  or  at  a  cheaper 
rate."-*''  This  manufacture  may  be  made  of 
different  substances  mingled  together,  or  of 
different  machines  formed  into  one,  or  of 
the  arrangement  of  many  old  combinations." 
"  Bach  distinct  part  of  the  manufacture 
Bsay  have  been  in  eommon  use,  and  every 
principle  upon  which  it  is  founded  may  have 
been  long  known,  and  yet  the  manufaeture 
may  be  Uie  proper  subject  for  a  patent.  It 
is  not  ibr  those  parts  and  principles,  but  for 
ilia  new  and  useful  compound,  or  thing  thus 
piodnoed  by  combination,  that  the  grant  is 
made  ;  it  is  for  combining  and  using  things 
before  known,  with  something  then  invented, 
so  as  to  prodnee  an  effect  which  was  never 
before  attained." 

Hio  counsel  of  BCr.  Morse,  in  argument, 
ndd:— 

*'  It  is  obvious,  and  is  admitted  by  our 
adversaries,  that  Morse's  instrument  is  a 
Tcry  different  thing,  in  Its  ftrm  and  f^me- 


hure,  from  Bain's.''— But  Jbrm  and  «/rve- 
tmre  are  very  important  matters  in  machi- 
nery ;  and  if  they  enable  the  operator  to  do 
the  work  in  a  better  manner,  or  with  more 
ease,  or  less  expense,  or  in  less  time,  it  is  no 
interference ;  but  is  an  improvement  for 
which  the  inventor  may  have  a  patent. 

When  the  application  is  for  a  patent  for  a 
combination  of  machinery  and  materials, 
form  and  structure  become  iubsianee ;  they 
are  of  the  essence  of  the  Invention ;  and  an 
admission  that  Morse's  instrument  is  a  very 
different  thing,  in  its  form  and  structure, 
from  Bain's,  is  an  admission  of  a  fact  which 
is  primd facie  evidence,  at  least,  that  there 
is  no  interference  between  the  two,  and 
throws  the  burden  of  proof  on  the  other 
side. 

There  was  no  evidence  laid  before  the 
Commissioners  of  Patents  upon  the  question 
of  interference,  so  that  he  must  have  ad- 
judged the  interference  upon  a  comparison 
of  the  two  specifications;  possibly  with- 
out considering  that  the  only  patent  which 
either  could  obtain  would  be  a  patent  for 
his  own  combination — all  the  materials  of 
which  Mr.  Morse's  combination  consists 
being  old,  and  not  now  patentable. 

The  question  is  not  now  whether  the 
claims  of  Mr.  Bain  and  Mr.  Morse  interfere 
as  to  matters  not  now  patentable,  but  nhe- 
ther  they  Interfere  as  to  matters  tuna  pa* 
teniabie ;  and  the  only  matter  now  patent- 
able in  Mr.  Morse's  specification  is  his  own 
combination  of  machinery  and  materials. 
That  combination  constitutes  his  machine  ; 
and  his  machine  is  admitted  to  be  a  very 
different  thing,  in  its  form  and  structure, 
from  Mr.  Bain's.  Form  and  structure  con- 
stitute the  identity  of  machinery.  The  com- 
bination consists  in  form  and  ttruciure; 
and  the  patent,  if  issued,  will,  I  presume,  be 
issued  for  theybrm  and  structure  of  the  in- 
strument. 

It  being  admitted  that  the  form  and 
structure  of  Mr.  Bain's  instrdment  is  very 
different  from  Morse's,  there  can  be  no  in- 
terference in  that  respect,  and  if  form  and 
structure  constitute  the  identity  of  machinery 
there  is  no  interference  In  the  two  instru- 
ments :  and  if  the  instruments  are  the  com- 
binations, or  the  result  of  the  combhiationsy 
for  which  patents  are  now  claimed,  there  is 
no  interference  in  the  two  instruments  in 
regard  to  any  matter  now  patentable. 

But  it  is  not  necessary  to  rely  alone  upon 
the  admission  of  Mr.  Morse's  counsel,  to 
show  that  there  is  a  great  difference  between 
the  machinery  used  by  the  contending  ap- 
plicants to  effect  the  object :  I.  e.,  the  rapid 
transmission  of  intelligence  by  tiie  power  of 
the  electric  current  Any  one  who  wiU  com- 
pare the  two  spedficationsy  and  drawingsi 
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and  mofJeli,  wiU  alk  ono*  peroeive  the  4if* 
ferenoe. 

A  patentable  improvement  ia  not  an  in- 
t^ference* 

The  Commissionery  in  hi|  written  dect- 
aion,  saja,  <*  It  appeara  from  the  records 
of  the  office,  th^t  the  application  by  99X^ 
Alexander  Bain,  snbject  of  Great  Britain, 
w^s  made  April  18,  1848 ;  and  upon  exi|- 
mination  of  hia  cl&loQ8»  it  was  found  that 
the  before-mentioned  claim  conld  be  admit' 
ted  to  jKiteni,  no  invention  of  a  like  cha- 
racter appearing  in  the  public  records  of  the 
office,  nor  in  anj  printed  publication.  Prior, 
however,  to  the  final  issue  of  the  case,  the 
secret  archives  were  consulted ;  and  it  was 
found  that  an  application,  filed  bj  Samuel 
F.  B.  Morse,  January  20,  1848,  had  been 
there  deposited,  in  compliivi^ce  with  provi- 
sions of  law,  which  presented  claims  con- 
flicting with  thpse,  before  mentioned,  set  up 
by  said  Bain." 

This  shows  that  but  for  the  supposed  in- 
terfering claim  of  Mr.  Morse,  Mr.  Bain  was 
entitled  to  his  patent ;  and  if  there  be  no 
interference  in  respect  to  patentable  matter,  r 
he  is  ^till  entitled  to  a  patent  for  hia  pwA 
combination. 

But  the  counsel  for  Mr.  Morse,  say: 
*'  There  is  an  interference — that  Bain's  third 
claim  palpably  covers  the  whole  of  Morse's, 
first  claim  ;  and,  if  granted,  Bain  could  do 
all  that  Morse  claims  an  exclusive  right  to 
do ;  he  could  write  Morse's  character^  pre- 
cisely as  Morse  doea ;  and  that  herein  cpn- 
abts  the  interference." 

But  the  only  matter  now  patentable,  and 
claimed  In  Mr.  Morse's  specification,  is  hit 
pee^^i^r  eofMnatiati^  qf  maieru^  (m4  »>a- 
eMiuryf  «ff  thmrem  detcribed*  All  the  ma- 
terials used  in  that  combination  are  old ;  and 
he  will  not,  under  this  patent,  be  entitle^  to. 
the  eselnsive  use  of  any  of  them  separately, 
or  in  any  other  combination  than  that  which 
he  has  described  in  his  specification.  There 
capnot  be  a  intent  for  a  priimple;  nor  for 
the  application  of  a  principle ;  nor  for  an 
effect.  Two  persons  m«y,use  the  same  prin- 
dplCf  and  produce  the  same  effect  ^  (ft/- 
fnreut  nwau,  without  interference  or  in- 
fringement, and  each  would  be  entitled  to  a 
patent  for  hie  Qwn  invention.-— Godnm,  63, 
?8,  74. 

So,  in  tl^  present  cafe,  although  the  power 
used  by  both  applicants  is  th^  same,  and  the 
subject  the  same,  yet,  as  the  effect  ii  pro- 
4\iced  by  means  which  appear  to  me  so  dif- 
ferent as  to  prevent  an  interference,  th4 
quesiiou  qf  priority  of  invmtiou  doe$  not 
ortie.  It  is,  therefore,  not  a  case  under  the 
8Ui  ^f^i^onof  the  Act  of  1836,  but  under  the 
7th  eecUop  qf  the  same  Act.    So  that  each 

^  ^m^^^  5»yli»y«*wt^tfQrrt%9 


combination  whlph  he  has  invented,  ui4 
claimed  and  described  in  his  qpecificationr^ 
provided  he  shall  have  complied  with  all  the 
requisites  of  the  law  to  entitle  him  to  a 
patent. 

If  tlus  were  a  doubtful  ^u.estion,  I  ehonl4 
think  it  my  duty  to  render  the  same  iudg- 
ment,  so  as  to  give  Mr.  Bain  the  lame  right 
tp  have  the  validity  of  hi^  pc^tent  tested  by 
the  ordinary  tribu^al^  of  the  country,  which 
Mr.  Morse  would  enjoy  Vk  t9  ^^^  patent; 
and  finally,  to  obtain  the  judgment  of  the 
S^preme  Court  of  the  United  States  upon 
it.  For  if  the  Commissioner  and  the  Judge 
should  reject  Mr.  Bain's  application  for  s^ 
patent,  the  decision  would  he  final  and  con- 
clusive agaiz^t  him,  unless  he  could  obtain 
relief  by  a  bill  in  equity  under  the  16th  sec- 
tion of  the  Act  of  1836,  and  the  lOlh  sec- 
tion of  the  Act  of  1829 ;  which,  it  is  said,  ia 
doubtful. 

I  am,  therefore,  of  opinion,  and  so  de- 
cide — 

That  there  is  no  interference  in  Uve  claima 
nf  these  applicants,  in  relation  to  any  matter 
(contained  m  their  respective  specifications) 
tifiw  patentable;  and  therefore  that  Samoe^ 
F.  B.  Morse  is  entitled  to  a  pate^t  for  the 
combination  which  he  has  invented,  claimed^ 
and  described  in  his  specification,  drawings, 
and  model.  And  that  Alexander  Bain  la 
entitled  to  a  patent  for  the  combination 
which  he  has  invented*  claimed,  end  de-: 
scribed  jp,  his  specification,  dre^wings,  and 
model ;  provided  they  shall,  respectivel7, 
have  complied  with  all  the  requisitee  of  the 
law,  to  entitle  them  to  their  respectire 
patents. 

I  deem  it  unnecessaiy,  therefore,  to. de- 
cide vpon  any  other  pointa  invplved  by  tb«i 
vei^onf  of  appeal 

YT^CaAKCH. 


STEAM  NAVIGATION  IN  INDIA— SIA  SAUCBL 
BBNTHAM's   VERMICULAR   BARGES. 

Sir,— My  attention  has  been  drawn  by  a 
fricmd  to  your  last  week's  Number,  in  whieh 
yon  give  a  drawing  of  the  late  Sir  San^nel 
Bentham's  vermicular  barges,  and  a  short 
article  thereon,  concluding  with  the  foUoW'- 
ing  paragraph  :*- 

'*  For  it  may  he  presumed  that  the  Impe* 
•  rial  Vermicular  and  the  Amphibione  Car- 
riages of  Sir  Samuel  have  e^W^^^^  ^^ 
idea  of  putting  these  inventions  to  eateiieive 
use  in  the  shallow  and  tortuoiw  riyera  of 
India." 

I  am  sure  yon  will  do  Mr.  Boume  the 
justice  to  believe,  that  had  Sir  Samuel*a  in- 
venticm  s^tggBSted  the  steam  train  f<ir  Indian 
rivers,  he,  Mr.  B.,  woqld  h^ve  f^fly  and 

opffilf  ^fdniowMgpd  (he  ipnrpe  iumk  viu^ 
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litt  hi^d  derived  it.  I  can  b«ar  testimony  to 
the  ftict,  that  nntU  the  article  on  Indian 
River  Navigation  appeared  in  the  Ilhuiraied 
London  News,  of  the  lit.  init,  Mr.  Bourne 
had  not  the  slightest  conception  of  so  simi- 
lar, I  may  say*  identical  an  invention  having 
been  originated  by  another.  Indeed,  until 
two  months'  ago,  or  a  less  period,  Mr. 
Bioume  was  unaware  of  any  steamer  on  the 
Continent  having  been  constructed  with  me- 
cbanifm  to  overcome  shoals  ;  and  it  has 
afforded  him  no  slight  amount  of  satisfaction 
to  receive  from  engineers  on  the  Continent 
Information  respecting  vessels  which  now 
perform  r^[ular  journeys,  and  creep  off 
ahoa^y  and  over  the  river  bed  in  shoal 
water«  without  any  difficulty  ;  thus  entirely 
confirming  his  statement  contained  in  liis 
pubKstaed  Report. 

To  the  late  Sir  Samuel  Bentham  apper- 
tains the  merit  due  to  the  first  originating 
of  this  invention,  and  especially  for  the 
Russian  rivers ;  but  to  Mr.  Bourne  belones 
the  credit  of  originating  at  a  later  date,  witn 
the  additional  application  of  steam  power 
and  a  more  complete  machinery  for  creep- 
ing off  and  over  shoals,  the  same  invention, 
entirely  independent,  and  more  particularly 
designed  for  the  rivers  of  India — another 
instance  of  the  same  invention  haying  been 
brought  forward  by  a  different  party,  without 
the  slightest  luowledge  of  the  other's  dis- 
coveries. 

Your  Magazine  has  been  mbst  satisfac- 
torily tlie  register  of  a  valuable  invention, 
and  by  it  we  are  enabled  to  claim  ji:(8tico 
for  the  late  honourable  inventor ;  these 
articles^  moreover,  afford  mqst  valuable  de- 
tail4,  as  the  result  of  experiments  on  a  large 
^eala,  and  prove  its  entire  practicability. 

I  remain,  Sir,  your  obedient  servant, 
Gbo.  B.  W.  Jackson, 
Civil  Engineer. 

I,  Wincfaetter-house,  Old  Broad-street, 
September  11.  1849. 


OH  9HI  SXVANaiVI  ACTIOV  OV  STSAV, 
AlfB  A  VfW  COKSTBVCTION  OF  EXPAN- 
■IQV-YA&YES  7W  CONQKKSIIiO  8TKAU-( 
HMGUrSS,  BT  W.  FAIKBAIRir,  Ua., 
0,B,,  9IAN0HB8TBR. 
[Firai  a  Pawv  read  before  the  InslituUoa  of 

iht  Kechaikical  Eagioeers,  BirmUwbaxn,  July  25, 

fk^  Umvinerable  attempt^  that  have  been 
inade  to  iipprove  t|ie  principle  of  the  eon- 
d^iaing  steam-engine  since  t^f  days  of  its 
cdiipbrated  inventor,  Watt,  l^ave  almost  all 
of  them  proved  foilnres,  aud  have  added 
Uttte,  if  anything,  to  the  claims,  next  to 
pcrtotiBn.  «r  that  great  vw'b  itfwf.  It 
mmld  be  Ul0  lo  apemOata  upon  the  vaiipuf 


forms  and  constmctions  from  that  time  to 
the  present,  which  have  been  brought  for- 
ward in  aid  of  the  original  discovery  of  con- 
densation in  a  separate  vessel.  All  that  has 
been  done  is  neither  more  nor  less  than  a 
confirmation  of  the  sound  views  and  en- 
larged conceptions  of  the  talented  author  of 
a  machine  which  has  effected  more  revolu- 
tions and  greater  changes  in  ^e  social  system 
than  probably  all  the  victories  and  all  the 
conquests  that  have  been  achieved  since  the 
first  dawn  of  science  upon  civilised  life. 

It  would  be  endless  to  trace  the  history 
of  the  successful  and  the  unsuccessful  at- 
tempts at  improvement  which  for  the  last 
half  century  have  presented  themselves  for 
public  approval ;  suffice  it  to  observe,  that 
no  improvement  has  been  made  upon  the 
simple  principle  of  the  steam-engine  as  left 
by  Watt,  and  but  few  upon  its  mechanism. 
Among  the  latter  may  bjB  enumerated  the 
improvements  in  the  construction  and  mode 
of  working  the  valves ;  and  of  these  the 
D  valve,  by  the  late  Mr.  Murdoch,  and  the 
use  of  tappets  as  applied  to  the  conical 
valves,  appear  the  most  prominent  and  the 
most  deserving  of  attention. 

In  the  construction  of  the  parallel  motion, 
the  application  of  the  crank,  the  governor, 
and  the  sun  and  planet  motions,  all  of  which 
have  risen  spontaneously 'from  the  mind  of 
Watt,  there  is  no  improvement  The  prin- 
ciples upon  which  aU  of  them  are  founded 
have  been  repeatedly  verified  beyond  the 
possibility  of  doubt,  and  their  mechanism  is 
at  once  so  exceedingly  simple  and  so  inge- 
nioifsly  contrived  as  to  limit  every  attempt 
at  improvement  in  those  parts  of  the  steam- 
engine.  What  appears  to  be  the  most  extra, 
ordinary  part  of  Mr.  Watt's  engine  is  its 
perfect  simplicity,  and  the  little  he  has  left 
to  be  accomplished  by  his  successors. 

It  will  be  in  t^e  recollection  of  most  per- 
sons conversant  with  the  steam-:engine,  that 
the  hand  gear  for  working  the  y^hes  by  the 
air-pump  or  plug-rod,  gave  a  self-acting  and 
continuous  motion  to  the  machine ;  an4  the 
facility  which  these  means  afforded  for  mov- 
ing the  engine  in  any  direction  and  fit  any 
required  velocity,  eave  it  a  degree  of  docility 
and  power  beyoud  the  ex^iectation  of  its 
most  sanguine  admirers. 

For  a  considerable  length  of  time  the 
hand  gear  was  the  best  and  mos^  effective 
mode  pf  applying  the  motion  of  the  steam- 
engine  to  the  valves;  subsequently  the 
oscillating  and  revolving  tappets,  fixed  upon 
a  shaft  and  driven  by  wheels  or  an  e^^itrie, 
came  into  use,  and  by  means  of  vertical 
rods  communicated  motion  to  the  valves, 
and  thus  a  similar  effect  was  produce^  as  by 
the  hand  gear  \  next  cam^  Mr.  ^f urdoch's 
IJ  Trtye  ^d'  cccen^9  ipp^P^i  wW**  tor 
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simplicity  has  never  yet  been  eqnalled.  The 
D  Talve  and  the  flat-plate  yaWe  are  nearly 
synonymoiu,  with  thii  difference  only,  that 
the  D  valft  presses  with  less  force  npon  the 
face,  and  consequently  worlcs  easier  than 
the  flat  Talve,  which  in  erery  ease  is  ex- 
posed to  the  full  pressure  of  steam.  It  is 
true  that  means  haye  been  adopted  to  ob- 
viate this  objection  in  large  engines,  by  a 
preparation  on  the  back  of  the  valve,  which 
is  made  steam-tight,  and  by  a  communica- 
tion with  the  condenser,  a  vacuum  is  formed 
over  a  proportionate  area  of  surface,  suffi- 
cient to  equalise  the  pressure  and  admit  an 
easy  motion  of  the  valve. 

The  expansive  principle  upon  which  steam- 
engines  are  now  worked,  and  the  economy 
which  this  system  has  introduced  in  the  ex- 
penditure of  fuel,  has  effected  considerable 
changes  in  the  working  of  the  valves,  and 
has  rendered  the  D  and  plate-valves  almost 
inadmissable  for  such  a  purpose.  To  the 
skill,  ingenuity,  and  careful  attention  of  the 
Cornish  engineers,  we  are  indebted  for  many 
of  the  improvements  connected  with  the  use 
and  application  of  expansive  steam;  and 
taking  into  account  the  high  price  of  ooals, 
and  the  urgent  necessity  of  economy  in 
those  districts,  which  combined  with  a  sys- 
tem of  registry  and  encouragement  held  out 
by  premiums,  as  described  by  Mr.  John 
Taylor,  we  may  reasonably  conclude  that 
other  parts  of  the  kingdom  have  been  greatly 
benefited  by  the  excellent  examples  set 
before  them  by  the  Cornish  miners  and 
engineers. 

For  a  great  number  of  years,  and  up  to  a 
recent  period,  the  economy  of  steam  and 
the  working  of  the  steam  engine  expansively, 
were  but  imperfectly  understood  in  the 
manufacturing  districts;  and  although  the 
Cornish  miner  set  an  excellent  example  and 
exhibited  a  saving  of  more  than  one-half  the 
fuel,  there  Were,  neveriheless,  few  if  any 
attempts  made  to  reduce  what  is  now  con- 
sidered an  extravagant  expefaditure  in  most, 
if  not  the  whole,  of  our  manufactories.  Bat 
in  fact  the  subject  was  ne? er  brought  fairly 
home  to  the  mill- owners  and  steam  naviga- 
tion companies,  until  an  equalisation  or 
reduction  of  profits  directed  attention  to  the 
saving  attainable  by  a  different  system  of 
operation. 

Ten  years  ago  the  average  or  mean  expen- 
diture of  coal  per  indicated  horse  power  was 
computed  at  from  8  to  10  lbs.  per  horse 
power  per  hour,  but  now  it  is  under  6  lbs. 
per  horse  power  per  hour  in  engines  that  are 
worked  expansively,  and  even  then  they  are 
far  below  the  duty  of  a  well-regulated  Cor- 
nish engine,  which  averages  from  2^  to 
5  lbs.  per  horse  power  per  hour. 

This  differenoe  in  the  ooniampdon  of  ooal 


may  be  attributed  to  two  causes ;  first,  the 
conditions  under  which  the  duty  of  the  two 
engines  (that  of  the  Cornish  miner  and  the 
manufaccnrer)  are  respectively  performed. 
The  first  being  chiefly  employed  in  pumping 
water,  has  the  benefit  of  alternate  action  in 
overcoming  the  inertia  of  a  large  mass  of 
matter,  which  when  onoe  in  motion  is  easier 
eontinued,  for  a  definite  time,  than  a  conti- 
nuous power  of  resistance,  such  as  exhibited 
in  com  and  cotton  mills.  Another  cause  is 
the  greater  care  and  attention  which  the 
Cornish  man  pays  to  his  boilers,  steam  pipes, 
&c. ;  they  are  never  left  exposed,  but  are 
carefully  wrapped  up  in  warm  jackets  and 
well  clothed,  to  prevent  the  escape  of  heat. 
Even  at  the  present  day,  it  is  lamentable  to 
see  (in  the  coal  and  iron  districts)  the  great 
and  extravagant  waste  that  is  continually 
going  OD,  for  want  of  a  little  considerate 
attention  in  tins  respeet ;  the  only  excuse  is 
the  cheapness  of  the  fuel— but  that  is  not  an 
exeuse,  for  if  one-half  can  be  saved,  and  coal 
could  be  got  at  Is.  per  ton,  it  is  certainly 
desirable  to  save  sixpence  out  of  the  shilling 
when  that  can  be  accomplished  at  a  trifling 
expense.  But  one  of  the  chief,  if  not  one 
of  the  most  important  reasons  for  the  exer- 
cise of  economy  in  fuel,  is  the  reduction  of 
profits  on  articles  manufactured  by  power  ; 
under  these  circumstances,  a  saving  in  coal 
becomes  a  consideration  of  some  import- 
ance, and  to  these  reductions  alone  may  be 
traced  the  powerful  stimulus  which  of  late 
years  has  been  prevalent  in  that  direction. 
The  low  rate  of  profit  in  manufacturing  ope- 
rations, and  a  desire  to  economise  and  re- 
duce the  cost  of  production  to  a  minimum, 
has  been  of  great  value  in  its  tendency  to 
improvement  in  the  economy  and  efficient 
nse  of  fuel,  and  also  to  the  use  of  high- 
pressure  steam  and  its  expansive  action  when 
applied  to  the  steam  engine.  In  France  and 
most  other  parts  of  the  continent  this  syt- 
tem  has  been  long  in  use,  and  although  its 
effects  as  well  as  its  economy  have  been  long 
known  in  this  country,  it  was  only  within 
the  last  few  years  that  the  benefits  arising 
from  it  were  appreciated.  For  a  great  num- 
ber of  years  a  strong  prqndice  existed  against 
the  use  of  high-pressure  steam,  and  it  re- 
quired more  than  ordinary  care  in  effeeting 
the  changes  which  have  fa«en  introdnoed :  It 
had  to  be  done  cautiously,  almost  insi- 
dionsly,  before  it  could  be  introduced.  The 
suthor  of  ^s  paper  believes  he  was  amongst 
the  first  in  the  pianufacturing  districts  who 
pointed  out  the  advantages  of  high-presswe 
steam,  when  worked  expansively,*  and  for 


•  See  Paper  raad  before  the  Gcologleal  Society  of 
Maochotter  in  tho  year  1840,  on  the  Kconoiny  of 
Fuel. 
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mmy  yetn  be  bad  to  contend  with  the  feara 
end  the  piejadicesof  the  mannfaciuren,  be- 
fore the  preaent  iyatem  of  economical  work- 
ing waa  adopted. 

The  tint  attempt  waa  by  improvement  in 
the  eonatmctlon  of  boUera,*  and  anbae- 
qnently  in  tbe  TaWea  of  the  ateam  engine, 
aidapted  to  either  low  or  high-preaanre  ateam 
wfami  worked  ezpanaiyely ;  the  latter  of 
which  it  ia  the  principal  object  of  the  preaent 
paper  to  develope. 

The  ezpantiTe  action  of  ateam  baa  been 
▼arioualy  eatimated  by  difierent  writera*  bat 
all  aeem  to  agree  in  opinion  tliat  a  condder- 
•ble  aaving  ia  effected  by  that  prooeaa.  It 
therefore  becomea  a  question  of  importance 
in  a  community  whose  very  existence  almost 
depends  upon  tbe  steam-engine,  how  to  work 
it  adTantageonsly  tod  at  tbe  least  possible 
cxMit.  The  great  Yariety  of  schemes  and 
forma  which  bave  been  adopted  for  tbe 
attainment  of  these  objects  have  been  exceed- 
ingly ▼arions,  ingenious,  and  interesting; 
and  the  ioTestigation  of  the  different  theo- 
ries and  applicationa  that  have  been  sub- 
mitted for  public  approval,  would  form  an 
exceedingly  attractive,  if  not  a  useful,  liistory 
of  the  various  discoveries  to  which  we  are  in 
a  great  measure  indebted  for  tbe  present 
improved  construction  of  the  steam-engine. 

The  elastic  force  and  expansive  action  of 
ateam  were  well  known  to  Mr.  Watt  and 
some  of  his  immediate  contemporariea  and 
Bucoeasors,  such  aa  Smeaton,  Cartwright, 
Woolf,  Trevithick,  and  others ;  but  the  feara 
entertained  of  explosion  at  that  early  period, 
and  the  difficulty  of  constructing  vessels 
strong  enough  to  contain  high-pressure 
ateam,  were  probably  the  greatsst  drawbacks 
to  its  introduction.  Woolf  and  Trevithick 
were  probably  among  the  firat  to  grapple 
with  thia  dangerous  element ;  and  tbe  former, 
in  order  to  economise  fuel,  introduced  the 
double-cylinder  engine,  whereby  a  great 
aaving  waa  effected  by  increasing  the  pres- 
tnre  of  steam  in  tbe  boiler,  and  allowing  it 
to  paaa  from  one  cylinder  to  another  of  three 
or  four  times  the  capacity,  by  which  its 
volume  was  expanded ;  and  by  these  meana  a 
aaving  waa  dfected  and  an  extra  duty  per- 
formed. If,  for  example,  taking  a  double- 
eylinder  engine,  the  high-pressure  cylinder 
being  one-quarter  of  tiie  capacity  of  the 
cvlii^er  from  which  the  steam  is  condensed, 
there  will  be  for  one  cylinder- full  of  steam 
an  expansion  of  four  times  its  volume ;  this, 
of  course,  with  a  diminisbed  pressure  in  tbe 
ratio  of  the  capacities  of  the  two  cylindera. 
Comparing  this  with  a  similar  process  in  a 


•  See  Report  on  the  PrereDtlon  of  Bmoke  and 
SooBomy  of  FueL— Traoiactions  of  the  British 
I  1844. 


aingle  cylinder  equal  in  capacity  to  the  two 
cylinders,  and  fitted  with  a  well-constmcted 
apparatus,  regulated  so  that  only  one-fifth 
of  the  contents  of  the  cylinder  (equal  in 
capacity  to  the  small  cylhider  on  Woolf  a 
pUn)  is  filled  with  steam  of  equal  dennty, 
and  tbe  remaining  four-fifths  (equal  in  capa- 
city to  the  larger  cylinder)  is  allowed  for 
expansion,  it  is  evident  that  the  oommuni- 
oation  being  thua  suddenly  cut  off  from  the 
boiler  after  the  piston  has  been  urged  through 
only  one-fifth  of  the  length  of  the  stroke,  the 
expansive  force  is  then  used  in  completing 
the  remaining  four-fifths  of  the  stroke,  and 
the  result  must  be  nearly  the  same  as  that 
obtained  with  the  two  cylindera  on  Woolf 'a 
plan.  The  advocatea  of  WoolTs  system, 
however,  insist  upon  its  superiority,  not 
from  the  actual  force  given  out  (which  is 
rather  in  favour  of  tbe  single  cylinder  than 
the  double,  in  consequence  of  increased 
condensation  in  tbe  steam  passage  between 
the  two  cylinders),  but  from  the  superior 
action  and  greater  regularity  of  motion 
which  in  the  former  case  is  produced.  To 
some  extent  this  is  the  case,  but  not  to  any 
appreciable  amount,  provided  the  fly-wheel 
is  well  proportioned  to  the  pressure  and 
power  at  which  the  engine  is  worked.  In 
the  double  engines  which  are  now  in  com- 
mon use,  that  is,  when  two  single  engines 
are  coupled  together  with  the  cranks  at  right 
angles  to  one  another,  there  is  less  occasion 
for  a  heavy  fly-wheel,  as  the  effect  of  a  large 
expansion  is  less  felt,  if  not  effectually  neu- 
tndized.  The  results,  therefore,  of  the 
double-cylinder  engine  and  the  single  engine 
working  at  equal  ratea  of  expansion,  are 
virtually  the  same  as  regards  power  and 
economy  of  fuel,  if  the  comparison  be  not 
in  favour  of  the  single  engine. 

Having  come  to  the  conclusion  that  the 
same  duty  can  be  performed  by  the  single  as 
by  the  compound  engine,  and  considering 
the  important  advantage  of  simplicity  in 
mechanical  construction,  in  opposition  to 
complexity,  however  ingeniously  contrived, 
it  becomes  a  question  bow  to  obtain  an 
effective  aa  well  as  a  simple  process  for  the 
attainment  of  that  object. 

The  first  attempt  was  by  revolving  tap- 
pets, which  had  been  long  in  use;  these 
being  formed  and  regulated  in  such  a  man- 
ner as  to  cut  off  the  steam  at  such  a  point  of 
tbe  stroke  as  to  give  tbe  exact  quantity  of 
expanaion  required.  These  tappets,  to  say 
the  least,  were,  from  various  reasons,  objec- 
tionable, as  tbe  weight  of  the  vertical  rods 
and  the  slowness  of  motion  prevented  them 
from  producing  tbe  desired  effect.  The 
steam  valvea  could,  however,  be  fixed  so  as 
to  cut  off  the  steam  at  the  required  point  of 
the  piston  passage  in  tbe  cylinder  |  but  the 
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tuiiwtn  V  ftot  eflocwd  With  iM^  TohMTrjr 
eisentM  to  tH  effiei^nt  prdicMs  «f  expitti^t 
action.  Otber  ptoteMei  liatd  l^n  trted  fof 
working  itcfam«ii|fiiiei  ez^a^Tely,  ht^dei 
those  almiay  «Mio«4 ;  ft«i6ngftt  thete  InAf 
be  notIM  t8e  eqmUbYhtiri  ^dve,  worked  by 
double  eaitaft  irotti  the  ersnk  ilMtft.  Tb!i 
method  i«  gener^lt  tieed  aild  ftdaf^d  to  tfatf 
xnarioe  Mid  old  enginetf ;  imt  ita  api^llcatkM 
h  aeldom  <tt  ittach  taltie,'  uMen  the  engiii^ 
attd  bdllt^i  ^tife  elt|taible  ctf  bekfHig  A  pteattsjti 
of  15  Ibi.  to  £0  Ib«.  on  the  sqtiBlre  indi. 

Ahothet^  fdttlt  to  whidi  this  description  ti 
talrea  i*  Mbjeet  is,  their  distance  from  the 
steam -po^ts  into  the  cylinder,  aiid  the  large 
qnantify  df  steatfa  whieh  oecilpiei  the  apace 
between  the  cnt-oiF  iralre  and  the  working 
cylindet'  df  iht  engine. 

To  reUedy  these  defects,  and  td  Appl^^  • 
better  tystein  of  expansion  to  the  commdri 
coddensing  engines,  the  following  apparatni 
and  mode  of  Irorking  the  yaltes  was  Intro- 
dncedi 

In  givhig  k  description  of  this  efi^tiTe 
and  8im{)le  ap|)aratns,  it  ii  bnt  fair  to  state 
that  thd  iirst  idea  of  this  intention  was 
suggested  by  Robert  Btownhill,  at  first 
imperfeetljf  eonstnicted,  hot  sidee  greatly 
modified  Sttd  perfedied  by  the  anthor  df  the 
present  papet. 

In  the  donstimciidd  of  ii  steam  edgirie, 
two  iinportdnt  considerdtidds  present  theid- 
sel^es, — the  attainment  of  a  matimndi  of 
force,  ddd  the  minimdm  id  the  consumption 
of  fuel.  To  acqtdre  the  first,  it  is  requisite 
to  form  Sddh  ad  arrangement  of  the  working 
parts  as  td  obtain  the  closest  approximation 
to  a  perfect  vacdnm  under  and  abore  the 
piston,  and  the  other  is  accomplished  by 
having  as  small  ad  expenditdre  of  steam  as 
possible.  These  desiderata  are,  to  A  great 
degree,  attained  by  the  principle  upod  which 
these  yalYcs  ate  constructed,  ddd  the  way  in 
which  they  are  Worked.  Each  of  the  steadi 
chests  codtaids  two  double-beat  yaltes,  one 
fbr  the  admission  of  the  stdam  td  the  tylin- 
der,  ddd  the  other  fUt  its  escape  into  the 
cdndensef ;  dlso  the  shut-off  talte  and  the 
throttle  talte;  and  these  taltea  considtut6 
the  whole  of  the  dpenings  by  t^hich  the 
sttem  i«i  ftddiitted  and  retdftied  from  the 
cylihder.  All  the  four  Valtes  Are  of  th^ 
same  area  ddd  dimensiods ;  but  the  steam 
talves  ftM  not  lifted  dp  so  high  as  the 
eihtust  taltei,  fbl-  the  reiisdhs  #hich  are 
ftfterwaHs  giVed.  Thd  doublfe-beat  taltefe 
of  this  construction  htt^  certain  propor- 
tloudte  areds,  the  upper  {tortion  being  larger 
than  the  bottom,  in  the  ratio  of  1'15S  to 
1*000.  The  objtsct  at  this  dnlargement  df 
thd  dpper  pdtt  df  the  tilte  is  td  giVe  t  pre- 
poddAludetdliid  t»felNluri  of  thd  MdMltti 


1^  td|^  lldd,  id  &Hi€t  (6  ottfMxdde  xab 
jd'essdHS  df  the  packing  Id  the  stuffiog-bot 
which  enibrscdS  the  Apiddle,  dttd  to  Ssnst 
the  gratitatine  force  of  the  talte  hi  Mi 
descent  when  fibefrated  frdtti  the  cams. 

The  mode  of  Working  the  taltes  is  bjf 
shafts  dnd  wheels,  wbich  derite  ihdt  inotidll 
from  the  cfrank  shaft,  and  retolte  at  ^ 
same  speed.  A  terti^dl  Sjrfddle,  upon  wlridl 
two  dfculai^  ditoS,  f  P,  dre  ibed,  paMM 
through  the  steam  chests,  ad^  by  its  rdtsfjf 
didtlod  the  caids  which  are  fixed  npon  Qttse 
discs  rids6  ttie  tsltes  hM  thd^  pasri  dddef 
toilers,  which  are  codnedted  td  thd  tsh« 
spindles  bjr  ct6ss  heads,  M  M.  fUj  theM 
means  the  taltes  dr6  raised  and  i^etsitied 
open  dr  shut  for  Any  definite  period.  The 
rollers  are  steadied  by  the  cross  hesdi 
sliding  upon  the  tertieal  guide-rods,  st 
ihehr  outer  ends,  add  sliding  at  their  indtf 
ends  in  tertieal  grootes  In  a  centre  bosi, 
which  is  suppdrted  by  the  guide-arms. 

To  ^ork  this  engine  edonodiicaUy,  mdek 
depends  upon  the  pressure  of  thd  steam  add 
the  amount  of  expansion  gited  to  the  tsltei. 
The  QSual  practice  is  to  work  with  steatti,  it 
15  lbs.  on  the  square  idch,  and  cut  off  at 
one  half  the  stroke,  ttdd  expand  the  other 
half;  but  hi  other  eases,  whed  the  engiast 
add  boilers  are  cdlculated  to  heir  a  \a^ 
pressdre  of  steam,  (say  frtmi  30  to  40  Ibi. 
on  the  inch,)  the  cams  ai^  formed  so  u^ 
cut  off  the  Meam  at  one-third  br  one^fiddil 
of  the  stroke.  There  are  generally  thrtf, 
and  sometidies  fdur  cams  upon  eich  df  tk 
discs,  sd  as  to  cut  off  the  steam  at  ode^huf, 
one-third,  or  one-fourth,  or  at  any  odMT 
point  corresponding  with  the  forde  df  till 
steam  add  the  load  respectitely. 

To  obtain  this  range  of  etpddsiod,  tw 
rollers  which  work  thd  steam  taltes  ^ 
motable,  by  brass  strips  which  sUde  hi  tn 
grootes  in  the  cross  heads,  sd  dS  td  briil| 
the  rollers  oter  any  ode  of  the  dSdii  tfalt 
may  be  rtJqdired ;  and  there  are  fliid 
pointers  which  show,  by  a  ^ddated  soili 
on  each  brass  slide,  the  exact  poldt  of  tbs 
cylinder  at  which  thd  steam  Is  cdt  off,  add 
by  these  means  thd  extent  of  expansidd  b 
regdlated,  and  brought  udddf  the  dye  df  thi 


It  has  klrdady  heed  stated  tkat  thd  i 
taites  are  hot  Ufted  sd  high  ad  tlid  ixhaait 
taltes,  and  the  reason  of  this  is,  that  is  d» 
exhaust  taltes  an  not  tariable  id  tBdr 
actiod,  and  always  require  fdU  dpedidgl  ia» 
the  condenser,  it  is  desirabld  to  retaui  tbda 
open  throughout  the  whole  length  ui  lbs 
stroke.  Thii  process  il  effected  with  a 
greater  degree  of  certainty  than  by  aay 
other  description  of  talte.  The  exhanst 
taltea  are  raised  suddenly  by  the  ahitt 
inoUned  planes  of  the  casiii}  attd  hi^ 
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0kmMi  tin*  tot  ittti  eitigpb  of  tittf  itetai 
iNito  tlie  cylinder  tbrtftilfU  «  Wide  paicage 
into  the  eoiideiitfer,-  they  saddenl;^  faU  by 
gni?itttldti,  Mid  tbiitf  &  ihore  toiiitylete 
tacirilfn  is  fbfmed  mder  tlie  i^stcm  thiutf  is 
ptohMj  ilttihied  by  toy  other  pf<>eeM: 

The  wcffldhi;  of  tbeie  valfM  h  eB^tiM 
#lth  a  degree  trf  eettairitj^  flhd  idinplidtT 
wbMl  rtadehi  fhem  tery  Mitlsfietory,  b6*£ 
ai  rei^arda  tbcte  efBeleney  ih  eotidacing  to 
the  teoaottiy  of  stdato,  flhd  thci  p^rftwt  ease 
Urilh  which  they  9te  worked. 


BBPORT  or  THB  C0MMI8SU0NS&  OV  PATBNT8 
OF  TBB  ONITKD  8TATKS  ON  XXFLOaiONB 
or  STBAM-BOILBRS,  DBGBMBB&  30,  1848  • 


Hi^  rMums  reeehed  edtitiiterate  233  ez^H- 
ilona  of  steam-boat  bdilers.  from  #falch  acdf- 
dentft  the  nuhtber  killed  (as  gtTeti  hi  164 
teses)  is  1805  ;  mdcitig  ik  avetdge  of  11  fbt 
each  ateident.  If  the  69  cdses  in  which  the 
number  killed  i^  hdt  stated  ihrerSge  the 
nme  t  the  total  loss  of  life,  ih  the  233  cases, 
would  attddnt  to  2563. 

The  nhmher  Wounded,  hi  111  bases.  Is 
1015— all  srrerage  of  9.  The  iame  calcttla- 
tion  as  in  the  former  esse  wobld  gi^e  as  the 
total  number  wounded,  2097 ;  making  the 
whole  nuHiber  of  sufferers  4660. 

The  ambuilt  of  pecuniary  lote  sustained 
hi  75  eases  ih  997,650  dollars— -giying  ah 
average  lods  df  13;302  dollars  by  each  ex- 
plosion ;  whlcd,  applied  to  thto  whole  ntidi- 
b^  of  cAses,  Wohld  make  the  entire  Idlk 
3,099,366  doUafs. 

Of  the  explosions  enumerated,  202,  ot 
-967  per  tent.^  Oteurred  on  the  southern 
and  western  waters  ;  146,  or  -626  per  cent., 
on  the  Mississippi  titer  aiid  Its  tributaries ; 
90,  or  *S86  p^r  cent.,  on  the  Mississippi 
alone;  40,  or  -172  pet  cent,  on  the  Ohlb. 
The  number  df  explosions  fol:  each  locality 
k  giten  in  detiilj  iti  the  Appendix  [E. j 

From  1830  to  the  present  time  the  nnm- 
hte  of  expiolions  giten  is  l9d  ;  makldg  an 
Bterage  of  10  eaeh  year^  with  llo  as  the 
stdHife  ABUtiAl  loss  of  liib,  aiid  90  the  tth- 
litiai  ittelrage  df  wounded ;  the  ioial  ntlmbeir 
of  sBflerers»  annually^  being  200 ;  and  the 
ttittud  peemiiary  loss  133,020  doUarH. 

Use  jiteam-boai  tonnSge  of  the  w^terh 
tirera  In  1846,  was  249^055;  and  the 
whole  ndlie  of  the  commerce  df  thete  boatk 
02.206,719  ril-ddUars.  The  probable  exteht 
hi  miles  of  the  steam  navigation  o^  the  western 
#«t«rB,  as  estunated  by  Colonel  Long,  of 
the  tdfNOgi^phical  engineers,  ift  16,674.*  The 
whole  humber  of  steam  yessels  built  in  the 

1849. 


UfiUed  States  frM  1830  id  184^  Ihefusfr^ 
Is  1915.*  The  losses  by  elploiion  durUg 
the  same  period  amount,  according  to  the 
returns  fuhii^hed,  to  198,  o^  itbout  lO  per 
ctot; 

There  is  idthethlng  in  (be  appaUiuf 
nature  of  steam-boiler  expldiidns  which 
strikes  |mblic  attention,  and  has  given  rise 
to  an  impression  that  steam-boat^  and  rail- 
roads ate  mdte  dangerous  diodes  of  cohyey- 
ance  than  any  dthers.  It  is  to  be  regretted 
that  no  direct  means  of  making  a  eottipari- 
ion  through  a  series  of  f^ri^  between  tim 
loises  by  ordinary  narigailon  and  those  by 
iteam  navigation  af  e  in  the  possession  of  th^ 
office. 

To  make  a  comparison  wUch  should  be 
I^feetly  fldr,  it  Wonld  be  necessary  to  take 
an  etiual  number  of  steamers  and  dther  Tea- 
sels harine  the  same  route,  and  exposed  in 
bommon  tb  the  samt!  sdurcei  of  danger, 
^eept  those  arising  frodi  the  employment  of 
Steam  as  the  motTve  power.  It  would  be 
Tery  difflfcult  to  Obtain  the  means  of  doing 
this,  fiat  a  general  and  somewbat  lOdto 
comparison  Oan  be  made,  which  may  serire 
fed  correct  a  false  impr^s^ion  which  undeni- 
ably exists  with  rega^ct  to  the  oohiparatiVh 
safety  df  the  two  mddea  ot  travel.  It 
appears  froin  a  statement  contained  In  a 
meniorial  addressed  to  Congress  on  this  sub- 
ject, that  in  the  year  1839  the  numbef  df 
American  vessels  lost  by  ordinary  navigation 
was  1059,  and  that  in  the  month  of  Decem- 
ber alone  of  that  year,  181  vessels,  and  179 
lires  were  destroyed.f  Thus  the  number  df 
lives  lost  ih  that  month  Is  nearly  £louble  the 
average  annual  loss  of  life  by  steam -boat  ax- 
plosiohs,  as  deduced  from  the  foiregoing  citl- 
culatiotts.  A  comparison  of  the  numbei-  df 
vessels  ex^osiid  Wonld  not  give  a  fair  elti- 
mata  of  the  rehitiv6  danger  of  tbe  twb 
modes  of  transpdrtation,  becatlse  thd  hum- 
ber  of  individuals  ezliosfed  to  tbe  dsngers 
frdm  Steam  tranlportation  is  lastly  ^teater 
In  prdportlon  to  the  number  df  vesteis  thah 
those  exfidied  in  ordinary  navigatioh. 

In  speaking  thus  fkvoiirably  df  the  ootti. 
parative  safety  df  steam  navigation,  it  is  not 
intended  to  asMrt  that  steam  hak  not  added, 
in  eaeh  mdividual  cakd,  a  new  element  df 
danger  to  ihe  tneani  of  transportation  whefe 
it  is  employed.  But  in  endeavouring  td  esti- 
mate ihe  abaoluife  risk  hi  each  kbd  of  navi- 
gation, we  must  take  into  the  adcddnt  every 
adhrce  df  danger  to  whicb  toach  U  subject, 
and  to  doing,  we  find  the  risk  froni  Ordinary 
navigation  to  exceed  that  frdm  natigatlon  by 
steam.  In  the  ease  of  the  former^  disasters 
frequently  occur  in  a  distant  quarter,  in  the 

•  Rep.  Sde.Treas.  Bee.  \m.  Ben.  Dob.  Ntf.  5, 
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pretence  of  compantkely  few  witnesiei, 
and  many  of  them  are  never  notioed  by  the 
press.  They  are  regarded  as  matters  of 
course,  the  results  of  natural  causes,  over 
which  man  has  no  control.  In  the  latter, 
on  the  contrary,  every  circumstance  is  pre- 
sent which  would  tend  to  exaggerate  the  im- 
pression upon  the  public  mind.  It  is  merely 
for  the  purpose  of  removing  an  injurions 
misconception  tliat  the  comparison  jnat 
given,  which  does  not  pretend  to  accuracy, 
has  been  made. 

For  the  five  years  endiog  with  1828,  the 
ratio  of  explosions  to  the  number  of  expo- 
sures on  steam-boat  routes  from  New  York 
city,  was  1  to  126,211.  In  the  next  tie 
years,  ending  with  1833,  the  ratio  was 
reduced  so  as  to  show  1  to  151,931; 
and  in  the  next  five  years  it  fell  to  1  to 
1,985,787.* 

The  result  of  a  similar  calculation  with 
reference  to  western  navigation  is  less 
favourable.  In  the  memorial  of  a  '*  Com- 
mittee on  Abuses  of  Steam  Navigation 
at  Cincinnati,"  laid  before  Congress  at  its 
last  session,  the  number  of  lives  annually 
exposed  to  the  dangers  of  steam  navigation  is 
estimated  at  8,185,000.  Taking  the  average 
annual  loss  of  life  on  these  waters  at  70,t  we 
find  its  ratio  to  the  whole  number  of  lives 
exposed,  to  be  1  to  102,642,  and  the  ratio  of 
explosions  to  the  number  of  exposures  to  be 
1  to  560,616. 

From  these  facts,  it  appears  that  the  dan- 
gers of  steam  navigation  on  the  western 
waters,  though  obviously  greater  than  those 
at  the  east,  still  bear  a  favourable  compa- 
rison with  those  of  other  modes  of  water 
conveyance.  Yet  so  much  terror  has  been 
excited  in  the  public  mind  by  accidents  of 
this  kind,  that  the  prevention  of  them  has 
(and,  no  doubt,  properly)  been  considered 
by  those  nations  which  have  made  most  use 
of  the  powerful  and  useful,  though  dangerous 
agency  of  steam,  as  calling  for  special  legis- 
lative interference.  As  early  as  1817,^  a 
Committee  of  the  British  Parliament  was 
charged  with  the  investigation  of  the  causes 
of  explosions,  and  much  valuable  informa- 
tion was  elicited  by  the  examination  of  en- 
gineers and  others,  which  they  instituted. 
That  Committee  felt  and  acknowledged  the 
inexpediency  of  "  legislative  interference 
with  the  management  of  private  concerns  or  ^ 
property,  furSier  than  the  public  safety' 
should  demand  ;"  but  they  urged  "  that  a 
consideration  of  what  is  due  to  public  safety 
has  on  several  occasions  established   the 


*  Iledfield*t  Replies  to  British  CommlssionerB, 
Sen.  Doe.  S09,  lit  sessions,  26th  Congxess. 
t  Calenlated  hy  the  per  centage. 
S  British  Padiamentary  BepoiU,  1817,  voL  iv. 


principle  that  where  that  safety  any  be  «n- 
dangered  by  ignorance,  avarioe»  or  inatten- 
tion, against  which  individuate  are  nnable, 
either  firom  the  want  of  knowledge  or  of 
the  power,  to  protect  themselves,  it  beoomes 
the  duty  of  Parliament  to  interfere."  This 
principle,  has  been  acknowledged  alio  by 
the  French  Government  and  by  our  own. 
Of  the  propriety  and  necessity  for  legisU- 
tion  of  some  kind  there  can  be  no  doubt; 
the  only  question  te,  as  to  what  the  charac- 
ter of  that  legisUtion  ought  to  be.  The 
determination  of  this  question  involves  tiie 
consideration  of  the  causes  of  these  fetal 
occurrences,  and  the  remedies  which  have 
been  proposed.     • 

The  fact  that  the  steam-engine  has  eone 
•  into  such  general  use,  and  has  been  placed 
under  the  management  of  men  widdy  differ- 
ing in  their  education  and  judgment,  aikd 
many  of  them  entirely  destitute  of  sdentifie 
knowledge,  has  given  rise  to  a  great  variety 
of  hypotheste  designed  to  aceount  for  the 
explosions  of  steam-boilers.  Most  of  them 
have  been  mere  crude  speculations,  without 
any  foundation  in  fact  or  in  physical  ana- 
logy. Sach  are  the  pretended  explanations 
which  refer  the  explosion  to  the  presence  of 
electricity  or  the  generation  of  hydrogen 
gas,  and  its  union  in  explosive  proportioii 
with  oxygen  within  the  boiler.  Of  the  for- 
mer hypothesis,  it  is  only  necessary  to  say, 
that  electricity,  if  present  at  all,  would  reside 
on  the  ouUide  of  the  boiler ;  and  of  the 
latter,  that  the  necessary  conditions  are  not 
present  which  would  render  it  probable.  In 
the  ordinary  condition  of  a  boiler,  no  hydro- 
gen is  produced ;  and  if  it  were  preseot,  it 
could  not  procure  a  sufficient  supply  of  oxy* 
gen  to  combine  with  it  in  explosive  propor- 
tion.* 

Another  hypotheste  accounts  for  the  ex- 
plosion in  this  way :  the  water  felling  below 
the  fire  line  in  the  boiler,  the  portion  of  the 
latter  thus  exposed  beoomes  exces^vdy 
heated,  and  communicates  its  heat  to  tlie 

*  The  production  of  hydrogen  wss  reiexred  to  the 
decomposition  of  water  by  the  heated  metal.  The 
conelutioos  drawn  by  the  Franklin  Instftnte  Com- 
mittee firom  their  experiments  to  determine  '*  whe- 
ther any  permanently  elastic  fluids  an  produced 
within  a  boiler  when  the  metal  becomes  mtenaely 
heated,"  are,  *'  1.  That  the  gas  obtained  by  lq)eet- 
ing  water  upon  the  bottom  of  a  boiler  which  vraa  at 
a  bright  red  heat,  was  nitrogen  gas  with  a  TaiteUe 
quantity  of  oxygen ;  it  was,  m  Cut,  atmoepfaeite 
air,  deprived  by  the  heated  metal  of  more  or  leat  ef 
its  oxygen.  2.  That  this  air  was  derfved  princi- 
pally from  the  current  into  the  boiler  when  sur- 
charged steam  had  ceased  to  be  formed,  aad  the 
boiler  was  left  diy ;  there  will  therefore  be  no  sock 
quantity  in  a  worhlog  boiler  where  the  air  most  be 
supplied  fh>m  the  cold  water  thrown  in.  S.  That 
water  in  contact  with  heated  Iron  in  a  steam  boiler, 
the  surfkce  being  in  iu  ordinary  state,  elean,  naS 
bright,  is  Mt  dte^mpond  ftf  Aeal.**— /^mA;.  /oar.* 
voL  xvU.,  p.  222. 
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Steam,  whieh  thu  beeomei  nireAar^«i7with 
iMtt.  Now  steam,  when  heated  leparatelj 
from  the  water  which  generates  it,  follows 
the  law  whieh  regulates  the  expansion  of 
ordinary  gases,  I.  «.,  it  expands  lijith  part 
of  iu  hallc  (or  nearly)  for  erery  degree  of 
Fahrenheit  above  the  freezing  point.  The 
fanerease  of  elastie  force  is,  therefore,  under 
these  eircomstanoes,  Tery  small  in  propor- 
tion to  the  increase  of  temperature.  But 
while  the  steam  is  thus  tMrcAar^«f,  a  supply 
of  water  is  sent  into  the  boiler,  the  sur- 
charged steam  at  onoe  becomes  conTcrted 
into  mUwrttted  steam  of  high  elastic  power, 
and  an  explosion  follows.  This  hypothesis, 
althongh  ingenious,  and  long  received  as  the 
true  explanation  of  the  phenomenon,  is 
fcnnd  to  be  contradicted  by  the  resulu  of 
caiefal  and  repeated  experiments.  Thecom- 
■uttee  of  the  Franklin  Institute  *  •<  ap- 
pointed to  examine  into  the  causes  of  the 
exploetons  of  the  boilers  used  on  board  of 
ateam-boats,  and  to  devise  the  most  effectual 
means  of  preventing  the  aocidents,  or  of 
diminishhig  the  extent  of  their  injurious 
oflfects  {"  to  whose  valuable  labours,  which 
have  thrown  great  light  upon  this  whole 
■object,  frequent  reference  will  be  made  in 
tUs  report,  made  a  series  of  experiments  in 
the  proeeention  of  one  point  of  their  inqui- 
ries, to  "  ascertain  whether  intensely  heated 
and  unsaturated  steam  can,  by  the  projection 
of  water  into  it,  produce  highly  elastic 
Taponr,"  and  satisfied  themselves  that  in  no 
case  was  an  increase  of  elasticity  produced 
by  ii^ieetfaig  water  into  hot  and  unsaturated 
sleam,  bat  the  reverse ;  and,  in  general,  that 
tiM  greater  quantity  thus  introduced,  the 
more  conriderable  was  the  diminution  in  the 
elaaticity  of  the  ateam.t 

A  fourth  hypothesis  has  been  advanced  in 
n  communication  to  this  office,  from  Mr.  N. 
Sawyer,  mechanical  engineer  of  Baltimore, 
whidi  may  perhaps  deserve  the  test  of  expe- 
riment. It  supposes  the  water  in  a  steam- 
boiler  to  be  permanently  thrown  out  of  level 
by  the  unequal  pressure  on  its  surface, 
resulting  from  the  escape  of  the  steam 
through  the  throttie^valve,  and  at  one  end, 
and  the  consequent  diminution  of  pressure 
at  thai  point.  This  alteration  of  level,  of 
eoorse,  exposes  a  portion  of  the  boiler  to 
become  unduly  heated,  and  when  the  work- 
ing of  the  engine  is  stopped,  the  restoration 
of  level  by  gravity  brings  a  quantity  of  water 
in  oontaot  with  the  overheated  metal,  pro- 
doeing  highly  elastic  steam,  which,  accord- 
ing to  the  author,  may  resnlt  In  an  explo- 
aion.  The  existence  of  the  difference  of 
level  here  supposed,  is  supported  by  the 
testimony  of  Mr.  C.  £? ans,  who  remarks, 


*  Dr.  A.  D.  Bsohe  was  the  chslnnan  of  tbia  com- 
mittee. 

t  Joufw,  Frank,  IntL  voL  xvil.,  p.  19. 


in  an  article  on  the  causes  of  explosion,  that 
<*  wherever  the  steam  is  tCken  from  to  sap- 
ply  the  engine,  there  will  be  the  greatest 
ebullition,  and  the  water  will  be  higher  there 
than  in  any  other  part  of  the  boiler."*  The 
Franklin  Committee,  in  their  experiments  to 
ascertain  "  whether  on  relieving  water  heated 
to  or  above  the  boiling  point  from  pressure, 
any  commotion  is  produced  in  the  fluid," 
found  that,  "  on  making  an  opening  in  the 
boiler,  even  when  the  pressure  did  not  ex- 
ceed two  atmospheres,  a  local  foaming  com- 
menced at  the  point  of  escape,  followed  soon 
by  a  general  foaming  throughout  the  boiler, 
more  violent  in  proportion  as  the  opening 
was  increa8ed.t  Though  the  difference  of 
level  thus  produced  could  not,  it  is  believed, 
be  sufficient  to  account  for  the  production 
of  a  quantity  of  steam  great  enough  to  result 
In  an  explosion,  yet  the  extent  to  which  it 
would  operate  could  be  determined  only  by 
experiment. 

A  hypotiiesis  which  has  been  lately  ad- 
vanced, and  to  which  the  attention  of  Con- 
gress has  been  asked,  in  a  published  letter 
from  its  author,  addressed  to  the  Hon.  John 
Davis,  of  the  Senate,  would  not  have  been 
noticed  here  but  for  the  latter  circumstance 
This  explanation  of  explosion,  so  far'aa  it 
can  be  gathered  from  the  pamphlet  in  which 
it  is  set  forth,t  attributes  the  phenomena  to 
the  action  of  liberated  caloric,  set  free  by 
relieving  the  preesure  under  which  its  com- 
bination with  water  is  stated  to  be  alone 
possible.  This  hypothesis  seems  to  have 
been  suggested  by  the  supposed  impossibility 
of  accounting  for  the  phenomena  of  explo- 
sion from  the  gradually-increased  elasticity 
of  steam  by  heat.  That  a  gradual  increase 
of  pressure  can  produce  all  tiie  effects  of  the 
most  riolent  explosions,  has  been  conclu- 
sively proved  by  the  experiments  of  the 
committee  of  the  Franklin  Institute;  in 
which  it  was  shown  that  the  very  effects 
which,  in  the  pamphlet  alluded  to,  are  con- 
sidered impossible  to  arise  from  such  a 
cause,  did  actually  follow  the  gradually- 
increased  tension  of  the  steam.  §  The  ex- 
istence of  one  sufficient  cause,  fully  sup- 
ported by  the  experiments  of  men  so  distin- 
guished for  scientific  ability  as  were  the 
members  of  that  committee,  renders  un- 
necessary a  resort  to  vague  hypotheses, 
unfortified  by  facts,  having  no  foundation  in 
physical  analogy,  and,  as  in  the  present 
case,  based  upon  an  assumption  in  contra- 
diction of  a  well-known  physical  law.  Such 
hypotheses  can  only  serve  to  divert  the 
minds  of  practical  men  from  the  true  causes 

*  PUMurgh  Morning  Chronicle,  March  2,  1848. 

t  Frank,  Jour.,  rol.  xtU.,  p.  8. 
t  Pamphlet  on  "The  causes  and  Efibcts  of  Ex- 
plosions in  Steam  EDgines,"  &c.,  by  John  Wilder 
New  York,  1847. 

I  Rep.  on  Experiments,  p.  68. 
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of  these  fotil  diustera,  yiid  thus  BtiU  faxther 
to  emb^r^raif  thjB^aestiQn  of  their  proper 
nmfidj. 

The  qaettion  of  the  caiuee  of  steam-boiler 
ezDlosionSi  if  ever  solyed,  is  to  find  its 
solution  in  the  researches  of  men  of  trae 
science,  conducted  by  the  order  of  the 
GoTemmenty  and  at  its  expense.  The  ex- 
periments necessary  to  its  full  elacid^tion 
require  too  heayy  an  outlay  to  be  within  the 
reach  of  the  means  of  private  indiTidnalSi  or 
even  insjtitntions  $  and  the  nature  of  the 
interests  to  be  protected  have  made  them, 
by  the  acknowledgment  of  all;  a  proper 
object  of  public  sppropriation.  ^the  most 
Taluable  eontribntions  to  oar  knowledge  of 
the  causes  of  explosions  hare  bjeen  made  by 
the  scientific  labours  of  the  committee  of 
the  Franklin  Tnstimta,  omiertaken  at  ifche 
request  and  prosecuted  at  the  ioxpensey  so 
fsr  as  the  apparatus  was  concert,  of  t^ 
Treasury  Department,  in  1831.  The  ser» 
▼ices  of  the  committee  were  g^ratnitons, 
although  rendepsd  at  the  e^^pense  of  much 
time  and  iabo^r,  and  the  chairman,  Dr.  A. 
D.  Bache,  the  present  superintendient  of  the 
coast  survey,  4erote4  the  greater  part  of  his 
leisure  dnripg  ^ur  years  to  the  inyestiga- 
tlon.  -  ^revjlous  to  (com^nenciog  the  experi- 
ments, the  committee  addrfsssed  a  circular  to 
every  engineer  kno^n  to  them  as  connected 
with  the  practical  application  of  st^am,  and 
who  had  any  personal  knowledge  ot  the 
explosion  of  a  boUer.  The  answers  to  these 
drculars,  tbough  containing  many  crude 
hypotheses,  fuig^iaii^ed  ^,  valuable  coUectioA 
of  fieuits  and  avggestioAS  which  served  to 
guide  the  researches  of  the  oomnuttee.r^ 
The  undersigned  cannot  but  believe  that  the 
institution  of  a  new  series  of  experiments  on 
the  same  subject,  oondooted  in  the  same 
spirit,  and  on  the  same  liberal  scale  as  those 
<2  the  committee  alluded  to,  would  serve  to 
confirm  the  knowledge  already  acquired, 
and  throw  still  further  light  upon  this  inter- 
esting and  importaxu  inquiry. 

The  causes  of  explosion,  as  laid  down  by 
the  committee,  are : 

1.  Excessive  pressure  within  a  boiler,  the 
pressure  being  gradually  increased. 

2.  The  presence  of  unduly-heated  metal 
within  a  boiler. 

3.  Defects  in  the  construction  of  a  boiler 
or  its  appendages. 

4.  The  carelessness  or  ignorance  of  those 
in^sted  with  the  management  of  the  steam- 


The  causes,  so  far  as  they  are  stated  in 
the  returns  to  this  office,  may  all  be  included 
under  one  or  other  of  these  classes,  and  they 
have  accordingly  ^been  S9  classified  in  the 


*  Encyc.  Amer.,  vol.  xlv.  p.  652. 
t  Ocn«ial  3«port  on  fCxploBion,  p.  6. 


al^Bmsry  to^d  at  the  ey^d  of  the  Table  of 
exploslQos*    [Appendix  C] 

How  far  these  causes  are  correctly  as- 
signed, the  undersigned  is  not  able  to  say, 
as  the  me^ins  by  which  they  were  ascertained 
are  not  known  to  this  office.  It  is  desirable 
that  in  case  of  future  explosions,  provision 
should  bs  made  for  obtaining  full  and  aoea« 
rate  information  of  the  nature  s#d  eaoses  ol 
the  accident.  Entire  reliance  cannot  be 
placed  on  the  testimony  (4  ordinary  eye- 
witnesses, however  honest  their  intentionav 
and  still  less  confidence  can  heiepoeedia 
that  of  the  engineers  and  officers  of  the  boat 
on  which  the  accident  oocnrs,  as  thej  are 
directly  interestedin  showing  that  it  iraa  the 
result  of  no  derelictioii  of  duty  on  tiksr 
part.  But,  improper  in|lne«ces  aside,  per- 
sons nnaoquainiBd  with  the  natore  and  pio- 
perties  of  steam  «&d  the  steam-engine  a» 
not  competent  to  form  an  opinion  of  stty 
value  upon  the  causes  of  an  expkMloii. 
Nor  are  those  who  have  a  manly  praoiusil 
keowledge  of  these  mattecs  in  a  better  aita- 
ation  for  this  purpose.  They  have  too  oftem 
preconceived  opinions  or  hypotheses  to 
which  they  are  anxious  to  make  facts  agree, 
ai^d,  without  intention  to  deceive,  they  are 
apt  to  seiae  upon  those  facts  which  seem  to 
justify  their  prejudices,  and  disregard  ofchens 
of  a  differeot  tendency.  It  is  to  an  investi- 
gation by  scientific  men  alone,-— men  wlio 
value  hypotheses  only  as  they  are  in  aooord- 
aoce  with,  and  serve  to  account  for,  faeta, 
and  who  are  ready  to  abandon  them  whea* 
ever  and  as  often  as  they  are  found  to  een- 
fliot  with  well-ascertained  Cscts,—- that  we 
are  to  look  for  a  satisfactory  determinatioii 
of  the  causes  of  these  disasters.  It  might 
be  made  the  duty  of  the  inspectors  of  steam- 
boilers,  to  keep  an  accurate  record  of  the 
ejEplosions  which  occur  in  their  several  die- 
triots ;  they  might  be  autlioriaed  to  proeuie 
an  examination  in  every  such  oaae  by  persona 
having  the  neooMary  scienlafic  qualificatioea, 
and  required  to  report  at  stated  pervxls  to 
an  appropriate  bureau  at  Washington.  The 
collating  and  oomparing  of  tbe  infonaatiiMi 
thus  fimiisbed  would,  doubtless,  Ipad  to 
valuable  deductions,  and  have  an  important 
bearing  upon  future  legialation  with  reCer- 
ence  to  this  subject.  In  a  gr«at  mijoiityof 
the  cases  embraced  in  the  aocompaaying 
Table,  it  is  known  that  no  scientific  investa- 
gation  was  had,  and  the  returns,  so  f ar  aa 
the  question  ol'  causes  is  concerned,  are 
probably  therefore  based  upon  common 
report,  or  the  mere  opinions  of  engineers. 
(7b  be  contmued.) 

SFBCiriOATIONS  OV  BNOLI8H  PATBMTa  BK* 
jaOLLBD  DU&IN0  THB  WBBK  BNPINO 
I3tH  or  BBPTBMBBIl,  IBi9« 

None* 
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Biebard  Axcfaibald  BrotoouB,  of  Fle«t-«treet, 
pttcnt  agent,  £or  cerUia  improvements  in  dxaught- 
boxse  utddlee,  harQeM,  and  a^dle-trees.  (Being  « 
oomnmnicalion.)    9eptem])er  13;  tix  months. 


Pavid  StepliBni  Bfowp,  of  the  Old  Kent-road, 
gentleman,  for  certain  improvementa  In  apparatus 
or  InatrumeQt^  £01:  the  fumigation  of  pliuxta.  Sep- 
tember 13;  liz  montha. 

Henry  Attw^od,  of  G(C^odm«n'fAel<U,  Middlesex, 
engineer;  and  John  Kenton,  of  Bromley,  in  the 
same  county,  engineer,  for  certain  improvements  in 
the  manufiictare  of  sta^,  and  other  like  articles  of 
qomiMioc,  f^om  ^Jarinaeeoua  and  lngun»ii>eiif  tiAb- 
stances.    September  18;  six  months. 

Edme  Augustin  QMkBzny,  of  Rue  du  Faubourg 
Bt.  MatOu,  ^aite,  for  a  new  system  of  xaUwar, 
denominated  (beUcoide)  be^acal  nUlwav,  f^  a  cnr- 
colajr  chariot.    SeitemberU:  fix  months. 

ApolMn  ^lene  Preterre,  of  Havije,  in  Fnuee,  fbr 
^lypyjpFow^yyiTi ^f  ^f%  ^|^  inwitihTifltJlon  ot  cofliie  yn*^  teit' 


pots,  and  in  apparatus  for  cooking,  and  In  appara- 
tus for  grinding  and  rotating  coflee.  September  13 ; 
six  months. 

Edwin  Heywood,  of  Olotbum,  York,  designer, 
for  Improvements  in  plain  and  ornamental  weaving. 
September  13  ;  six  months. 

Robert  Griffiths,  of  Havre,  engineer,  for  improve- 
ments in  steam  engines  and  iu  propelling  veasds. 
Snptember  IS ;  six  months. 

Thomas  Marsden,  of  Salford,  machine  malcer* 
for  improvements  in  machinery  for  hackling,  comb- 
ing, or  dressbg  flax,  wool,  and  other  fibrous  sub- 
■tUcet.    SeptMnher  II ;  six  »«^ff*^t . 

BeiM«min  fioodfeUoF,  of  Hyde,  Chestier,  engi|ie«r, 
Ibr  certain  improvements  in  steam-en^ei.  Sep- 
tember 13 ;  six  mouths. 

Jfmes  Pottery  of  Manchester,  nu/chinist,  for  cer- 
tain Improvements  in  spinning  and  doubling  ma- 
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Date  of   No.  in 
EagliCra-theAe- 

tkm-    «i»ter.        Pcopilatori' tfaaief.  Addrestes.  flubjoots  of  Design. 

.  S.     20t8     Betteley  and  Co...^.......  Liverpool ...»....^...  Block  sheave. 

2019     Charles  MinshuU Weston-street,  Southwark..^....  Imp»ri»l  jbwte. 


CUTTAi»IPERCHA 


WUrf  Boad,  CUy  Uoa4,  l4m4oH» 

IT  cannot  now  be  doubted  even  by  the  most  sceptical,  but  that  GUTTA  FE&OH  A  nuist  henceforward 
be  regarded  as  one  of  the  blessings  of  a  gracious  Providence,  inasmuch  as  U  afibrds  a  sure  and  certain 
protection  from  codd  and  damp  feet,  and  thus  tends  to  protect  the  body  flrom  disease  and  premature  death. 
Gutto  Fercha  Soles  keep  the  feet  WARM  IN  COLD,  AND  DRY  iN  WET  WEATHER.  They  are 
much  more  durable  than  leather  and  also  cheaper.  These  soles  may  be  steeped  for  months  toaxtdkr  in 
cold  water,  and  when  taken  out  will  be  found  as  firm  and  dry  as  when  first  put  in. 

Gutta  Perclui  Tvbm^p 

Bttoig  80  extraordinary  a  conductor  of  sound,  is  used  as  speaking  tubes  in  mines,  manufactories,  hotels, 
warehouses,  &c.  This  tubing  may  also  be  applied  in  Churches  and  Chapels,  for  the  purpose  of  enabling 
detf  i>ersous  to  listen  to  the  sermon,  &c.  For  conveying  messages  Arom  one  room  to  another,  or  ftom  the 
mast-head  to  the  deck  of  a  vessel,  it  is  invaluable.  For  greater  distances  the  newly-invented  Eicctric- 
Tel^raph  Wire  covered  with  Gutta  Percha  \$  strongly  recommended. 

Blill  Baads* 

Tlaa  ineseasing  demand  for  the  Gotta  Fercha  strapping  for  dxiving  banda,  lathe*stnps,  Ace,  ftdly  justiflei 
€km  strong  racommendations  they  have  everywhere  received. 

fikitta  Percha  Pwnp  Bncketa,  Clacks^  tfc* 

Faw  apipUcationa  of  Gutta  Percha  appear  likely  to  be  of  such  axtensive  use  to  manufacturer*,  angineers, 
te.,as  the  substitution  of  it  for  leather  in  pump  buckets,  valves,  &c.  These  buckets  can  be  had  of  any 
«ize  or  thickneas  without  sxax  or  toiXT,  and  as  cold  uaier  toUi  MMer  Mq/ieu  XAoa,  they  aeldom  need 
any  repair. 

Gutta  Percha  Picture  Frames* 

Tha  Guttapercha  Company  having  supplied  HER  MAJESTY  THE  QUi^EN  with  several  elaborate 
Gutta  Percha  Picture  Frames  for  Bu6kingtaam  Palace,  which  have  been  highly  approved  by  the  Royal 
Familv,  fUly  antidpate  a  great  demand  for  frames  from  the  nobility  throughout  the  country.  In  order 
that  the  picture-«fcame  makers  may  not  be  injured,  the  Company  will  supply  the  trade  with  the  mouldings, 
corner  and.oentce  piecas,  &o.,  aud  allow  them  to  make  up  the  fxame*.  Pattern  books  for  the  irade  are  now 
toady. 

^ottaParcha  soles,  solution,  inkstands,  car^-trays,  loadallions,  picture-flrapief ,  braakets,  mouldings, 
viadow-hUnd  cord,  soap-dishes,  tap-ferrulep,  cornices,  vaies,  fire-buckeu,  boarls,  pen-trays,  stetho;u:opes, 
thin  lining,  tiusad,  flower-pots,  ear-tcumpets,  &c.,  &c.,  manufactured  at  the  Company's  Works,  Wharf- 
road,  City-road,  London;  and  sold  by  their  Wholeiala  dealers  in  town  or  country. 
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COMPANY  Manufacture  Patent  Lap  Welded 
Tubes,  under  Mr.  Richard  Prosser's  Patent,  for 
Marine,  Locomotiire  and  all  Tubular  Boilers.  Alsa 
Tubes  for  Gas,  Steam,  and  other  purposes.  All 
sorts  of  Iron  Gas  Fittings.  Works,  Smethwlckr 
near  Birmingham.  London  Warehouse,  68,  Upper 
Thames- street. 


Make  Yonr  Own  Gas. 

TT0LLIDAY*8  APPARATUS  from  8s.  6d.,  Con- 
-'-^  piete,  produces  a  pure  white  light,  without 
wick  or  glass ;  will  bum  in  the  open  air  withoat 
attention  for  ten  hours,  at  OneHalf]penny  per  Hour. 
Being  far  superior  to  all  other  lighu,  it  is  well 
adapted  for  snops,  and  all)  public  and  private  pu^ 
poses.  May  be  seen  at  R.  Holliday  and  Co.'s,  the 
Patentee's  Works,  Huddersfield;  28,  Oak-street, 
Manchester;  Sussex-street,  Sheffield;  and  128, 
Eolbom-hil),  London. 

Central  Patent  Agency  Offieei 
Brussels* 

TT  has  long  been  the  opinion  of  many  Sdentlfie 
-^  Men,  Inventors  and  Msnufiieturers,  that  it 
would  be  of  the  greatest  utility  to  esubtish  in  eonl 
central  part  of  Europe,  a  Consulting  Agency  Office, 
directed  by  an  experienced  Engineer,  who  migtt 
assist  Inventors  by  his  experience  and  advice,  to 
procure  Patents  (Brevets)  and  prepare  the  reqiU- 
site  papers,  and  to  promote  generally  the  intereelt 
of  his  clienu. 

Influenced  by  this  prevailing  feeling  on  the  anl)- 
ject,  M.  Job  Dixow,  consulting  Engineer,  Kniglit 
of  the  Netherlands  Lion,  &c.,  has,  at  the  solieita- 
tion  of  numerous  scientific  friends  In  England  and 
the  Continent,  opened  a  Patent  Agency  Office  at 
Brussels, 

Rue  d' Artifice,  84,  bis.  Boulevard  de  Waterloo, 

Where  orders  will  be  received  for  the  Procaf» 
tion  of  Patents  of  Invention  for  the  various  States 
of  Europe,  and  the  United  States  of  America ;  and 
where  Mr.  Dixok  may  be  personally  advised  wltk 
on  all  matters  relating  to  the  Securing  of  Pateatt 
for  Inventions  or  to  the  working  of  the  same. 

Persons  fiivouring  Mr.  Dixok  with  their  eom- 
mands,  may  rely  on  the  most  Judicious  care,  confi- 
dence, and  dispatch. 

N.B.  All  letters  or  packages  to  be  addressed  poif- 
paid. 
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OBATKIX'a  PATBKT  IMFE0VBMBNT8  IN   CI.OTH-DBUBINa  AND  FIMISHIKG 
MAdRmSAT. 

(Patent  dated  March  14, 1849.    Patentee  William  Gratrlx,  of  Balford,  Bleacher.    Speoiflcation  cmoOed 

eeptember  lit  1M0.) 


Thb  improvementB  embraced  by  tfaU 

Sttent  have  refereooe  firstly^  to  that 
escription  of  maehinery  usually  em- 
ployed for  producing  upon  piece  goods 
the  sort  of  nniBh  known  in  Scotland  as 
the  "  Book-muslin  finish/'  and  in  Eng- 
land as  "the  Elastic  finish,"  and  held 
eyerywhere  in  high  estimation  for  die 
elastic  feel,  and  straight  and  smooth 
appearance  which  it  imparts  to  the  goods. 
Mr.  Gratrlx  employs  for  this  purpose 
four  several  machines  or  arrangements 
of  machinery — all  remarkable  mr  their 
iogenuityi  and  all  essentially  diffisrent 
from  those  now  in  use.  The  first  he 
denominates,  from  the  peculiar  character 
of  its  action,  *'  The  Rectilineal  Serpentine 
Machine ;"  the  peculiarity  of  which  con- 
sists in  this,  that  a  continuous  serpentine 
motion  is  given  to  the  warp  threads  whUe 
the  weft  threads  are  sept  parallel 
throughout  We  extract,  from  the  speci- 
fication, Mr.  Gratrix's  description  of  the 
means  by  which  this  compound  motion  is 
produced : —  ^ 

Fig.  1  is  a  plan  of  this  machine ;  fig.  2, 
side  elevation;  fig.  3,  an  elevation  of 
the  end,  at  which  the  web,  piece,  or  fabric 
enters ;  and  fig.  4,  a  cross-section,  the 
machine  is  represented  as  working  in  con- 
nection with  a  mangle. 

a  is  the  driving-shaft,  to  which  a  rotary 
motion  is  imparted  by  spur-wheels  from  any 
convenient  first  mover  \bb'9xt  bevel-wheels 
keyed  on  the  shaft,  a,  which  is  grooved,  and 
allows  the  wheel,  ^,  to  slide  freely  on  it  as 
leqnired  when  the  position  of  the  fkwne,  2, 
is  altered ;  c  c'  are  corresponding  wheels, 
driven  by  h  b\  and  keyed  on  the  vertical 
-  shafts,  ddf,  which  work  in  bearings  attached 
to  the  framing  of  the  machine.  The  grooved 
pulleys,  e  e',  are  fixed  on  the  shafts,  d  <f,  and 
impart  motion  in  the  directions  indicated  by 
the  arrows,to  belts  or  strap8,/f' .  The  upper 
edges  of  these  belts  or  straps  are  fumiahed 
with  sharp  steel  pofaits  for  tddng  hold  of  the 
piece,  web,  or  fabric,  and  the  selvages  are 
pressed  upon  the  points  by  attendants  as 
the  web  comes  from  the  mangles.  On  their 
lower  edges  are  narrow  welts  of  leather ,which 
pass  beneath  the  edges  of  the  guiding  pulleys, 
gg't  or  in  grooves  which  may  be  formed  in 
all  or  some  of  them,  and  thus  prevent  the 
straps  from  rising ;  these  belts  or  pnlleys, 
gS^,  risbg  on  studs,  which  are  adjustable  in 
slots  made  for  the  purpose  in  the  framing  of 


tiie  aaehtuai  These  puBeys,  ggft  are  so 
arranged,  as  with  the  assistance  of  fixed 
groo^  longiftndiBal  supports,  g*^  of  hard 
wood  or  other  suitable  material,  to  gvids 
the  straps  or  beltSy  ff\  for  some  distaaes 
in  Btrsight  lines  divei|^  from  esoh 
other,  but  afterwards  in  a  sinuous  ooane, 
which  is  oontiaued  to  any  extent,  acoordiag 
to  the  finish  desired.  On  the  finish  beiag 
Attained,  the  str^w  or  belts  proceed  in  a 
straight  direction,  and  nearly  parallel  with 
each  other,  to  the  pulleys,  T^  and  h^,  which 
are  keyed  on  vertical  shafts,  <t^,  and  work 
in.  bearings  similarly  with  the  shafts,  dd^ 
Then  passing  round,  and  imparting  motion  to 
the  pulleys,  h  and  A^,  thestnpa  or  belts  lesd 
round  the  tightening  andnippingpulleys,;  sad 
j^,baek  to  thepuUeya,  eaade^.  In  order 
to  avoid  the  possibility  of  any  alip  oeeaEring 
between  the  straps  or  belts,//^ ,  and  pnlleys, 
ee^,  it  may  be  necessary  to  make  use  of  pan 
projecting  at  equal  distances  from  the  cir- 
cumference of  the  pulleys,  ee^,  and  taking 
into  corresponding  holes  in  the  straps  or  belts, 
//^,  as  shown  by  dotted  lines.  Athinbosrd 
interposed  between  thelower  edges  of  thepal- 
leys,  gg"^ ,  and  the  upper  surface  of  the  fram- 
ing, prevents  any  injurious  communication  of 
heat  from  the  latter  to  the  straps.  The  guide 
pulleys,  g^f  which  work  beneath  the  web, 
piece,  er  fabric,  are  made  in  the  form  of  in- 
verted Arustums  of  cones,  in  order  that  when 
their  outer  sides  are  placed  vertical,  (that  ii, 
in  coincidence  with  the  strap,)  their  upper 
surfaces  shall  not  mb  against  the  under-ode 
of  the  web,  piece,  or  fabric.  The  bevel  wheel, 
pf  is  keyed  on  the  vertical  shaft,  t,  and 
gears  into  a  corresponding  bevel  wheel  <m 
the  shaft,  A,  to  which  it  imparts  motion. 
The  wheel,  /»  is  also  keyed  on  the  shaft,  i» 
and  gears  into  a  wheel,  m,  made  frst  to  the 
vertical  shaft,  n.  The  wheel,  o,  fixed  on  the 
upper  end  of  the  vertical  shaft,  »,  impsrts 
motion  to  the  cyliader,  P,  by  means  of  the 
wheel,  q^  fi'^  on  Its  axis.  The  cylinder,  P* 
may  either  be  heated  by  the  introduction  of 
Bttam  in  the  ordinary  manner,  or  otherwise^ 
aa  convenient.  The  pulley,  r,  which  is  also 
keyed  on  the  axis  of  the  cylinder,  P,  impsrti 
motion  by  means  of^  a  strap  and  pulley,  «i 
to  a  wooden  drum,  t:  above  which,  and  rett- 
ing on  the  cylinder,  i,  is  the  roller,  a^,  oa 
which  the  piece  is  wound  when  finiibed. 
The  roUer,  «',  which  is  weighted  in  the 
ordinary  manner,  and  resting  on  the  upper 
part  of  the  cylinder,  /,  causes  the  rotsry 
motion  of  the  latter  to  be  communicated  to 
the  former  for  winding  on  the  web,  piaea,  or 
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fiJirie.  The  d^  v,  allow  the  roller, «,  to 
rise  u  the  web,  or  piece,  or  fabric  is  wound 
OD.  Mu^f  are  guide  rollers,  which  guide 
it  into  contact  with  the  cylinder,  P.  The 
lower  aide  of  the  roller,  u,  ii  placed 
•omewhat  higher  thau  the  level  of  the  ateel 
pointSy  in  order  that  the  web,  piece,  or 
l^iric  may  be  raised  clear  of  them  b^ore 
U  artiTes  opposite  the  centre  of  the  shafts,  u 
To  ensore  a  perfectly  simultaneous  moTO* 
Bient  of  the  piiUeys,  p  and  p*,  they  are  con- 
nected with  each  other  by  the  shaft,  to, 
(which,  like  the  shaft,  a,  is  groored  and 
keyed,  to  admit  of  the  sliding  movement 
needful  in  adjusting  the  frame  for  various 
wfdtha  of  doth  to  be  operated  upon)  and 
bevel- wheels,  m.  The  machine  Is  made  ad-« 
jnstable  to  suit  fabrics  of  varbus  widths  by 
means  of  the  serews,  y,  which  work  into 
nstB  attached  to  the  moveable  frame,  x, 
which  is  f^imished  with  wheels,  A,  which 
rest  on  the  fixed  standards,  B.  The  mo- 
tion of  the  screws,  x,  is  rendered  simulta- 
neous by  means  of  the  bevsl-wheds,  C, 
whieh  are  keyed  on  to  them,  and  take  into 
correspondHng  wheels,  D,  which  are  keyed 
«ito«h0longitiriinalahalt»B.  The  requi- 
site amount  of  heat  is  supplied  by  iteam, 
hot  air,  or  hot  water  pipes. 

The  dotted  lines  ui  the  engraving  repre- 
sent the  piece,  web,  or  fiabrio,  which  is 
lettered  F,  as  passing  through  and  from 
the  mangle,  and  show  the  relative  posi- 
tions of  the  warp  and  weft  threads  during 
its  passage  through  tlie  machine.  It  will 
be  observed  that  both  edges  of  die  piece 
are  made  to  travel  simultaneously  and  con- 
tinnoosly  forward.  The  weft  threads  are 
consequently  kept  throug^iout  in  a  paralld 
position  to  that  in  which  they  enter  the  ma- 
chine, whfle  those  of  the  warp  are  carried 
for  the  most  part  in  a  sinuous  or  serpentine 


The  second  fioishiDg  machine  is  called 
"  The  Segmental  Carvilineal,"  and  the 
third  *<  The  Longitudinal  Curvilineal ; " 
the  fomrth  is  but  a  modification  of  the 
third.  All  three  possess  in  common  this 
distiDgaishing  featore,  that  a  motion  is 
giTen  to  the  centre  of  the  piece  quite 
diitinet  from,  though  auzilliary  to,  the 
modon  of  the  edges. 

CUtimi, 
Iti  MacktM, — ^The  improvements  which 
I  daim  in  respect  of  this  machine  or  machi- 
nery  are,  the  giving  of  a  combined  serpentine 
snd  leetiiineal  motion  to  the  web  or  piece  or 
Ihbric,— while  in  the  course  ttf  being  dried 
and  finished ;  that  is  to  say,  a  continuous 
serpentine  motion  to  the  warp  threads,  while 
tike  weft  threads  are  kept  parallel  through- 
o«t;  and  so  many  of  the  parts  of  the  said 
mnchima  or  machinery  as  are  necessary  to 


produce  such  combined  serpentine  and  rec- 
tilineal motion. 

2,nd  jSfocAtiie.— The  improvements  which 
I  daim  in  respect  of  the  segaiental  cur- 
vilineal  machine,  are,  the  attaching  of  the  car- 
rying bdts  or  straps  to  the  web  or  piece  in 
such  a  manner  as  to  cause  it  to  sag  or  curve 
at  the  centre ;  and  the  employment  of  re- 
volving segments  to  move  the  centre  forwsrd 
at  intervals,  in  advance  of  the  edges,  and 
while  the  edges  are  in  continuous  motion, 
1  daim  also  the  application  of  tiie  above 
movement  to  the  stretching  of  woven  fab- 
rics. 

3nf  md  4M  Ifoeiltiief •  —  The  novelty 
which  I  daim^in  respect  of  the  "  longitu- 
dinal curvilineal  machine,'^  and  of  the  mo- 
dification of  it  described^  is  the  causmg, 
by  means  of  longitudinal  rails  and  parta 
in  connection  therewith,  the  centre  of  the 
web  or  piece  to  move  intermittently  in  an 
advandng  or  receding,  or  advancing  and 
receding  curvilineal  direction,  while  the 
edges  are  moring  eontinnously  straight  for- 
wfffds* 

Mr.  Gratrix  shows  also  how  '*the 
longitudinal  curvilineal  movement"  of 
the  third  and  fourth  of  the  preoedmg 
machines  may  be  adapted  to  the  common 
damp  or  table  frames  now  in  use,  for  the 

Surpose  of  producing  the  ordinary  rigid 
nish,  so  as  to  enable  them  to  produce 
the  elastic  finish : — 

A  longitudinal  rail,  the  length  of  the 
tenter  frame,  ia  suspended  by  levers  fixed 
above  it,  one  or  more  of  wldch  are  keyed  upon 
shafts,  to  which  motion  is  impsrted  by  any 
suitable  first  mover.  The  pieoe  or  web,  or 
fibric  is  fastened  by  pins  or  olamps,  at  each 
edge,  to.the  frame  Bides,andhangs  down  fredy 
between  them.  The  rail  or  bar  is  let  down 
into  contact  with  it,  and  a  radial  curvilinear 
motion  imparted ;  by  which,  in  oo^junotion 
with  the  application  of  heat  in  the  usual 
manner,  the  finishing  is  effected. 

Mr.  Gratrix  claims  this  "  applieatioQ 
of  the  longitudinal  rail  moTement  with 
the  common  clamp  or  Renter  frames,  as 
l)efore  described,  for  the  purpose  of  pro- 
ducing thcelastio  finish." 

Mr.  Gretrix  describes,  Beoondly, 
certain  improvements  in  the  method  or 
process  of  finishing  pile  goods,  such  as 
velvets,  vdveteens,  cords,  &c.;  his 
*'  claims"  in  respect  of  which  are  thus 
conceived  :— 

'*  What  I  daim  more  particularly  in 
rogard  to  this  finishing-machine  is  the  em- 
ployment of  the  cylinder  moving  oontimi^ 
oudy  in  oonoert  wlth^  or  at  a  greater  or 
less  speed  than  the  web  or  pieoe,  while  tools 
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revolving  on  diflferent  axes  are  acting  on 
the  oater  circumference  of  the  web  or  piece, 
•s  described. 

*'I  claim  also  the  application  to  the 
finishing  of  pile  goods  of  the  cylinder  and 
revolving  tools,  as  described,  combined  with 
stationary  tools,  or  fixings  which  do  not 
revolve,  but  are  adjustable  bj  suitably  ap- 
plied weights  or  springs  ;  also  the  revolving 
cyliuder,  above  idlnded  to,  combined  with 
the  non-revolving  tools  only ;  also  the  em* 


ployment  of  a  cylinder  noW  revolving,  but 
over  the  periphery  of  which  the  web  6r  piece 
travels,  and  is,  at  the  same  time,  acted  upon 
by  revolving  rollers  or  stationary  tools,  as 
described. 

*'  I  claim  farther  as  my  inrention  the  re- 
Tolving  tools,  and  the  peg,  or  grit,  and 
emery-roller,  in  so  far  as  regards  the  spiral 
form  given  to  the  8ame,bf  whatever  brndth 
or  pitch  the  threads  of  the  spiral  or  screw 
may  be  used.'' 


2.  Form^of  midship  section. — I  have 
said  the  resistance  of  tne  water  may  be  di- 
vided into  tu'o  portions,—- one,  that  which 
the  vessel  oiTers  to  being  driven  sideways ; 
and  the  other  that  which  she  offers  against 
being  driven  endways,  or  ahead.  The 
former  being  a  constant,  the  position  of 
the  centre  of  effort  will  vary  with  the 
form  of  the  midship  section ; — for  in  pro- 
portion as  the  midship  section — which 
gives  a  character  to  all  the  other  sections 
— ^falls  in,  below  water,  and  out  above, 
as    the  vessel  inclines,  the  immersed 

Fig.  1. 
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breadth  on  the  lee  side  will  be  increased, 
and  that  on  the  weather  side  decreased ; 
but  the  resistance  being  proportioned  to 
the  immersed  breadth  on  either  side  of 
the  middle  line,  that  on  the  lee  side  will 
be  greater,  the  effect  of  which  excess 
will  be  to  turn  the  vessel  from  the  wind, 
to  counteract  which  the  centre  of  effort 
will  require  to  be  placed  further  aft, — 
further  aft  as  compared  with  a  vessel 
that  has  a  perpendicolar  side  near  the 
load  water-fine. 

Fig.  2. 


Fig.  3. 


Fig.  1  is  the  midship  section  of  a  ves- 
sel inclined  to  of  b' ;  fig.  3  is  a  plan  of 
the  same,  under  similar  circumstances^- 


a'  ah'  being  the  situation  of  that  aeetioD* 
When  ^%,  1  is  upright,  the  two  parts»  oh 
and  o6,  of  the  load  water-line,  are  eqiiai  ; 
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bat  when  inclined,  c^o  is  considerably 
less  than  ab' :  not  so,  however,  those  in 
figs.  2  and  4,  where  they  are  equal  under 
each  circumstance.  Obviously,  then,  as 
fig.  3  is  moved  ahead,  the  greater  resist- 
ance on  alf  than  that  on  alo  will  tend  to 
turn  her  round  from  the  wind,  the  ten- 
dency being  for  the  stem  to  pass  over 
the  dotted  line,  xy^  consequently,  she 
will  require  the  centre  of  effort  of  sail 
further  sf t  than  fig.  4  to  correct  the  above- 
stated  tendency. 

3.  Form  of  bow, — In  proportion  as  the 
bow  is  short,  its  tendency  will  be  to  accu- 
mulate the  water  in  the  path  of  the  ves- 
sel, and  thence  proportionally  prevent  it 
from  flowing  along  the  side  ol:  the  vessel ; 
by  this  the  pressure  far  forward  will  be 
increased,  and  that  aft  decreased ;  and  so 
the  resultant  of  the  water  will  be  carried 
forward.  Such  a  form,  then,  will  require 
that  the  centre  of  effort  of  the  sail  shall 
be  carried  forward  a  quantity  propor- 
tional to  the  shortness  of  the  bow.  That 
this  is  the  case  is  shown  by  the  fact,  that 
vessels  with  short  bows  carry  a  more 
than  ordinary  amount  of  weather  below  $ 
beeanse  the  greater  immersion  of  their 
lee  bow,  wbsn  they  are  inclining,  in 
strong  winds,  carries  the  resultant  of  the 
water  forward. 

4.  Form  of  after-body. — It  is  found  that 
the  water  cannot  tarn  in  behind  a  vessel 
qnicklv  near  the  surface,  the  force  to^ 
canse  it  to  do  so  being  proportional  to  the 
depth ;  so  the  body  of  the  vessel  may  be 
advaatageoosly  fiUed  at  that  part,  and 
being  so,  will  increase  the  lateral  pres- 
sure of  the  water,  which  will  carry  the 
resultant  of  the  water  proportionably 
aft ;  consequently  such  a  form  will  re- 
quire that  the  centre  of  effort  of  the 
sail  should  be  further  aft  a  like  quan- 
tity. 

It  is  contended  by  some,  on  the  other 
band,  that  a  fine  after-body  carries  the 


resultant  of  the  water  aft,  and  by  some 
persons  that  a  full  after-body  injures  the 
speed — ^both  cannot  be  true. 

5.  LangUudmal  ttabUity  forward: 
or  power  to  resist  inclination  lengthwise. 
This  depends,  for  the  most  part,  upon  the 
position  of  the  centre  of  gravity  (in  the 
horizontal  plane),  and  may  be  treated  of 
as  if  it  wholly  depended  npon  that 

This  power  will  be  smsll  in  proportion 
as  the  centre  of  gravity  is  situated  far 
forward — it  will  be  furthest  forward  with 
the  shortest  and  moit  fidl  bow  ;  having 
premised  that  the  height  of  the  centre  of 
effort  of  sail  in  the  navy  is  selected  with 
reference  to  the  lateral  stability,  and 
classification  of  masts  and  yards,  rather 
than  to  the  form  of  the  vessel  forward 
and  aft.  If  this  height  be  too  high  for 
the  form,  and  the  lonffitudinal  stability 
be  small,  the  sails  will  press  the  ship 
down  forward,  immerse  the  lee-bow 
more,  and  raise  the  ship  aft ;  by  all  three 
the  centre  of  resistance  of  the  water  will 
be  carried  forward,  and  such  a  form  will 
reouire  tibat  the  centre  of  effort  of  the 
sail  should  be  carried  forward  propor- 
tionably. 

Great  longitudinal  stability  is  one  of 
the  points  of  most  value  that  is  derived 
from  great  proportionate  length. 

I  would  commend  the  above  to 
''B.  T." 

6.  SmaUiaterai stabiUty.'^ABhetoTe 
stated,  the  amount  and  height  of  sail 
dependinff  upon  classification  it  will  oecur 
that  vessds  of  different  moments  of  sta- 
bility will  be  found  with  equal  moments 
of  sail.  When  a  vessel  inclines,  the  centre 
of  effort  of  the  sail  is  carried  over  to 
leeward  of  a  plane  vertical  <o  the  centre 
of  gravity ;  the  effect  of  this  is,  that  the 
sail  acts  through  a  lever  equal  to  the 
perpendicular  distance  of  its  centre  from  • 
the  centre  of  gravity  to  turn  the  vessel 
round,  the  head  towards  the  wind;  and 
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as  the  Teseel  with  least  stability  will 
incliDe  most,  so  the  effect  in  her  will  be 
greatest,  and  she  will  require  to  haye  her 
centre  of  effort  of  sail  furthest  aft. 

It  is  obvious,  from  the  above,  that  if 
two  vessels  have  their  masts  placed 
similarly,  and  they  be  generally  of  the 
same  foftn,  and  that  in  one  of  these  the 
masts  prove  to  be  much  too  far  aft,  it 
proves  that  one,  to  have  much  less  sta- 
bility than  the  other. 

The  sUbUity  alluded  to  is  the  total  ef- 
fective stability,  that  is  the  statical  and 
hydro^dynamic,  inclusive. 

Suppose  fig.  5|to  represent  a  section  of 
a  vessel  with  the  centre  of  effort,  jv  y,  of 
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the  sail  50  feet  above  the  deck,  and  she 
incliniDg  15%  y  will  be  the  height  of  the 


centre  of  effort,  x  y,  the  distance  it  is 
from  a  perpendicular  to  'the  centre  of 
gravity.  Fig  6  is  a  plan  of  fig.  5;  a^  y', 
is  the  lever,  through  which  the  sails  act, 
tending  to  turn  ue  ship  round,  head 
towards  the  windi  in  such  case  the  stem 
would  pass  over  the  dotted  line. 

7.  RfUio  between  the  area  of  the  vertp' 
cat  longitudinal  and  vertical  traneveree 
eectione. — If  the  former  be  small  and  the 
latter  large  in  proportion,  the  vessel 
will  be  driven  to  leeward  a  greatar  quan- 
tity, and,  consequently,  the  resultant  of 
resistance  will  be  brought  alt,  and  there- 
fore will  require  that  the  centre  of  eflbrt 
should  be  brought  proportioDally. 

If  the  latter  be  small  in  proportion,  the 
reverse  effect  will  take  place,  and  the 
opposite  adjustment  will  be  required. 

The  Queen^  before  she  received  Mat 
keel,  stem  and  stem-post,  was  an  illns- 
tration  of  the  correctness  of  the  former. 


The  substance  of  the  foregoing  is, 
that  the  correct  position  for  the  masts  can- 
not be  arrived  at  by  any  amount  of  cal- 
culation, until  the  law  of  resistances  be 
known.  We  shall  be  able  only  to  define 
their  approximate  position  except  by 
experiment,  and  though  this  be  so,  our 
experience  is  practically  thrown  away,  for 
want  of  a  classification  and  registry  of 
the  experiments  upon  some  definite  and 
satisfactory  plan. 

From  the  foregoing  arguments  it  is 
evident  that  nearly  all  the  ships  in  the 


Fig.  6. 


navy  would  be  improved  by  being  sailed 
more  by  the  stem  than  is  provided  for, 
only  that  the  centre  of  eflfort  of  the  sail 


,ezoept 

indeed  it  be"  too  &r  aft  at  the'  present 
trim,  and  except  such  ships  as  are  now 
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■died  miMh  b^F  the  stern,  as  thePrfltidtii/ , 
Oang€$^  Darings  and  others  somewhat 
omilar. 

Where  the  centre  of  effort  of  the  sails 
is  too  far  aft  it  were  better,  and  more 
eoonomical,  to  trim  the  ship  more  by  the 
stem,  and  keep  the  masts  upright 

In  bringing  a  vessel  by  the  stern  the  * 
resultant  of  resistance  is  carried  aft,  and 
the  stability  is  increased,  both  lateral  and 
kMgitodinal  (forward).  The  effect  of  the 
latter  is  to  give  her  some  of  the  advan* 
tages  of  greater  length  without  any  of 
its  disadvantages. 

The  position  of  the  masts  should  be 
tabulated  in  reference  to  the  centre  of 
ffravity  and  the  centre  of  the  vertical 
longitudinal  plane,  and  not  as  is  now  so 
often  absurdlv  done,  in  reference  to  their 
positions  on  the  load  water-line. 
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(Selections  frqxn  the  JthenaumUepoTtvltihe 
Froeeedlngi.) 

Mim^faciwre  of  Sugttr, 

Fwf*r  rmd,  on  ike  eombmed  uae  qf  tJU 

Bade  AcHaUi  qf  L^d  and  Suipkurom 

AMf  in  ike  CototM  Mamffaeturt  and 

ik§  B^minff  tf  Bugar^  k^  Dr.  8oov* 

FXKN. 

Dr.  Booifcni,  after  a  few  preliminarj 
remarks  on  the  anomalies  which  beset  the 
colonial  sogar  -  mannfkctiiriog  Amotions, 
slated  the  actual  amoant  of  pare  white  and 
Cfysfcallixable  sugar  existing  in  the  tagar- 
eaae  Jmoe  to  be  from  17  to  93  per  cent., 
and  the  amonnt  of  juice  contained  in  tlie 
cane  to  be  about  90  par  cent. ;  of  this 
amoapt  only  60  per  cent,  on  an  aversge  is 
cztFaeted«»and  of  this  quantity  only  one- 
third  part  of  its  sagar  is  obtslned,  in  a  dark 
impare  condition,  instead  of  white  and  paie 
as  it  might  be  extracted.  The  operation  at 
present  generally  followed  in  the  colonial 
produetfon  of  sugar  involved  the  use  of 
lime ;  an  agent  which  although  beneficial  in 
seperating  certain  impurities  and  decompos- 
ing others,  effects  both  these  sgendes  at  the 
expense  of  two-thirds  of  the  original  sugar* 
Cmious  plans  had  been  followed  to  avoid 
the  use  cSf  lime :— alumina,  in  its  hydrated 
condition,  had  been  employed,  but  with  in- 
considerable success.  As  a  purifying  agent 
tiie  baaie  acetate  of  lead  was  known  to  be 
nt,  but  could  not  be  generally  em- 
i,  owing  to  the  existence  of  no  suffi- 
I  eif  sepaittfaig  SBj  axosss  of  that 
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agost  which  might  remain.  Dr«  Sooffern 
effects  this  separation  by  means  of  sulphur* 
ousaeid  forced  by  mechanical  means  into 
the  sugar  solutions.  The  process  had  been 
used  for  more  than  tweWe  months  in  oneof 
the  large  British  refineries,  and  a  lump  of 
sugar  prepared  by  means  of  the  operation 
was  exhibited.  The  adrantages  presented 
by  this  operation  were  thus  summed  up  t— 
1.  As  applied  to  cane«juiee,  and  other  natu- 
ral juices  containing  sugar,  it  enables  the 
.wliole  of  the  latter  to  be  extracted  instead 
of  one-third,  as  is  now  the  case  i  and  in  the 
eoadition  of  perfect  whiteness,  if  desired, 
without,  the  eroploymeut  of  animal  charcoal. 
Owing  to  the  complete  separation  of  impu- 
rities the  juice  throws  up  no  scum  when 
boiled,  and  therefore  involves  no  labour  of 
akimniing.  Finally,  the  process  of  coring 
is  effected  in  less  than  one-third  of  the  pra- 
seut  time— Hud  the  quality  of  the  sugar 
being  in  all  oases  so  pure  and  dry,  no  lorn 
in  weight  occurs  during  the  voyage  hosse. 
g.  As  applied  to  the  refinery  Operation,  it  en- 
ables the  numufaoturer  to  work  upon  staples 
of  suchimpurity  that  he  could  not  use  them  on 
the  old  process.  It  yicdds  from  these  staples 
a  produce  equal  in  quality  to  4he  beet  refined 
sugars  produced  heratofore— in  larger  quan- 
tity, and  in  lem  time.  It  banUhes  the 
operation  of  scum-pressing,  the  employment 
of  blood  and  lime.  FinaUy,  its  cost  is  even 
less  than  that  of  the  present  refinery 
process. 

TJU  Bleetric  IAg\U 

Papwr  rmid,  on  ike  eomporoKet   Coii  qf 

making  varumt  Voliaie  Arrangmneni»f  kg 

Mr*  W.  S.  Waud. 

The  Buthor  stated  that  a  series  of  calcu- 
lations founded  on  data,  produced  to  the 
Chemical  Section  at  Swansea,  showed  the 
efficient  power  of  three  generally-used  forms 
of  batteiy  known  as  Smee's,  Darnell's,  and 
Grove's,  would  be  equal,  when  100  pairs  of 
Bmee's,  56  pairs  of  Daniell's,  or  d4  pairs  of 
Grove's  were  used,  and  that  the  expense  of 
working  such  batteries  as  regards  a  standard 
of  60  grains  of  sine  in  each  cell  per  hour, 
would  be  about  6d.,  7id.,  and  8d.,  respec- 
tively. 

This  communication  led  to  conrersations  on 
the  economy  of  the  electric  light  and  electro- 
magnetic engines.  In  which  Dr.  Faraday,  Mr. 
Shaw,  Mr.  Hunt,  Mr.  Elldngton,  and  other 
gentlemen  joined.  Dr.  Faraday  remarked 
on  the  imperfect  character  of  electric  light, 
and  its  inapplicability  for  purposes  of  general 
illumination ;  all  objects  appearing  dark  when 
the  eye  was  embarrassed  by  the  intensity  of 
the  electric  are.  Mr.  Shaw  and  Dr.  Percy 
instanced  the  magneto  -  deotrie  machines 
which  are  emplo^   al  Binsiingiiam   for 


itn 


deetro-platiiig,  in  which  the  enmnt  eoit  of 
the  motiTe  power ;  viz.,  a  gteam  eng^e  to 
put  the  magneto-electric  machine  in  action, 
was  the  only  working  cott.  Mr.  EUcington 
stated  that  they  had  never  been  indneed  to 
abandon  the  Toltaic  battery  which  they  em- 
ployed in  their  manufactory,  findhig  it  more 
economical  than  the  magneto-electrical  ma- 
chine of  which  he  was  the  patentee.  He 
also  stated  the  remarkable  fact,  that  a  few 
drops  of  the  salphnret  of  earbon  added  to 
the  cyanide  of  siWer  in  the  decomposing, 
cell,  had  the  property  of  precipitating  the 
silrer  perfectly  bright,  instead  of  being 
granulated  so  dead  as  it  is  when  thrown 
down  from  the  solution  ordinarily  employed* 

Growth  of  SUi  in  England. 

The  following  letter  was  read  from  Mrs. 
Whitby:— 

"  BinnJngham  (Ne'vrlandt). 

"  I  had  proposed  offering  to  the  British 
Association  a  short  account  of  my  progress 
in  the  art  of  cultiTating  silk  in  England ; 
but  I  left  Newlands  before  all  the  produce 
of  this  year  could  be  wound  off  from  the 
cocoon ;  and  it  will  not,  therefore,  be  in  my 
power  to  make  my  report  as  full,  or  as  sta- 
tistical, as  I  could  desire.  I  am,  howerer, 
unwilling  that  this  meeting  should  pass, 
without  endcaTouring  in  some  way  to  satbfy 
the  expectations  of  those  who  have  been 
sufficiently  liberal  to  pay  regard  to  my  con- 
victions, that  the  cultivation  of  silk  may  with 
little  trouble  or  expense  be  made  general, 
and  in  the  end  become  a  profitable  specula- 
tion. From  the  period  when  I  had  the 
honour  to  place  before  you  an  account  of  my 
early  trials,  I  have  paid  attention  to  the 
cultivation  of  the  mulberry,  especially  of 
that  species  which  I  introduced  in  1846, 
vis.,  the  MonumuUicindUot  the  Phillippine 
Islands.  I  have  three  other  kinds  of  white 
mulberry,  which  all  grow  well  at  Newlands ; 
but  as  none  are  so  easily  propagated  as  the 
muUieanii*,  or  bear  so  great  a  weight  of 
leaf,  I  have  increased  my  plantation  with 
them  chiefly.  I  said,  in  my  letter  to  the 
Royal  Agricultural  Society  in  1844,  that  it 
was  as  easy  to  do  so  as  to  propagate  the 
willow.  I  now  say,  that  it  is  much  easier, 
and  the  produce  is  moro  abundant.  Hie 
produce  of  leaf  this  year  has  been  immense ; 
and  even  now,  after  having  plucked  them 
closely  to  feed  my  silkworms,  they  aro  strong 
and  vigorous,  and  present  a  luxuriance  of 
growth  scarcely  to  be  credited— unseen.  I 
iind  the  cuttings  which  are  rooted  in  the 
open  ground  produce  stronger  and  healthier 
plants  than  those  struck  under  glass.  Opt 
of  my  early  pupils  hss  a  productive  nursery, 
at  Godalming,  of  the  Moms  a/6a— many 
others  in  different  parts  of  England  are 
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planting;  and  if  gentlemen  In  England  and 
Ireland  who  have  a  few  acres  or  roods  of 
land  to  spare  would  plant  mulberries  for 
posterity  as  they  do  their  oaks,  we  should, 
in  a  few  years,  be  independent  of  other 
eountries  for  our  supply  of  raw  silk.  With 
regard  to  the  rearing  of  the  silkworm — as 
their  habits  become  mora  practically  known 
to  me,  I  find  less  and  less  difficulty  in  bring- 
ing them  to  perfection,  and  am  confirmed  in 
my  belief  that,  with  due  attention  to  their 
peculiarities,  they  may  be  reared  in  Eng- 
land as  easily  as  in  any  other  country,  and 
with  as  littie  loss  by  death.  Equable  warmtii 
throughout  the  period  of  theur  existenoe 
(which  may  be  ahortened  or  prolonged  at 
pleasure),  cleanliness,  elassification,  and 
ventilation,  with  the  adaptation  of  the  food 
(as  to  iu  maturity)  to  the  different  ages  of 
the  insect  will  insure  success.  I  have  been 
this  season  very  successful  in  rearing  the 
worms  I  was  able  to  hatch ;  they  had  no 
disease  of  any  kind— they  made  their  ooeoon 
in  thirty  days,  and  the  silk  I  have  been  able 
to  wind  off  is  as  strong,  and  bright,  and 
beautilul  as  that  which,  in  1844  and  1845* 
was  pronounced  superior  to  the  best  Italian 
raw  silk.  There  are  many  persons  in  Eng- 
land, and  a  few  in  Ireland,  who  have  begun 
the  experiment  on  a  small  scale.  It  requires 
time  to  mature  and  perfect  any  undertaking  ; 
but,  if  I  live  long  enough,  and  the  growth 
of  the  mulberry  becomes  generally  eneou- 
raged,  I  have  no  doubt  my  ardent  wiah  to 
see  the  cultivation  of  silk  established  in 
England  will  bc^  realized. 

«*  M.  S.  S.  Whitbt." 

Superiority  qf  Hacadamiud  RoMdt. 

A  paper  on  this  subject,  by  Mr.  J«  P* 
Smith,  was  read  :— 

There  is  a  prevalent  feeling  against  the 
employment  of  broken  stone  roads  for 
streets,  because,  as  they  are  usually  man- 
aged, they  are  the  cause  of  great  inconve» 
nience  to  householden  and  othere  by  the 
dirt  and  dust  they  ooeasion,  and  also  becanse 
their  maintenance  and  repain  are  very  expen- 
sive, while  the  draught  of  Tehiclcs  upon 
them  is  very  heavy.  Tb»  object  of  thin 
paper  is  to  prove,  from  long-oontinned  ex- 
perience on  a  UiTgo  scale,  that  those  olijeo- 
tions  do  not  necessarily  aooompany  the  nsn 
of  such  roads.  In  discussing  this  qneatlQa 
the  interests  of  two  parties  must  be  eon- 
sidered :  those  who  principally  use  the  nmd, 
the  owners  and  employers  of  horses  and 
▼ehidet-^and  those  who  pay  for  it,  the  rate- 
pajers,  who  are  they  who  would  be  injured 
and  annojed  if  it  were  unduly  expensive  or 
unnecessarily  dirty,  dusty,  and  noisy.  It  is 
a  common  error  to  condder  that  road  thn 
obeapest  which  costs  the  least  in  direoi  ex- 
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penditvre.  If,  however,  this  lo-ealled 
ehespest  road  oenses  waste  of  horse-power, 
undue  wear  and  tear  of  horses  and  Tehicles, 
loss  of  time  bj  being  unfit  for  sadden  tran- 
sit, and  occasions  loss  to  the  inhabitants  by 
filling  their  dwellings  with  dost  and  ooTering 
their  elothee  with  dirt,  it  is  evident  that  snoh 
a  road  is  really  very  dear.  There  is  an 
apparent  diversity  of  interest  between  those 
who  nse  and  those  who  pay  for  our  public 
streets ;  as  the  principal  loss  irom  bad  roads 
falls  direetly  upon  those  who  keep  or  employ 
horses  and  vehicles,  while  the  expense  of 
toad  repairs  falls  upon  the  inhabitants  gene- 
rally. A  little  consideration,  however,  will 
ahow  that  this  diversity,  of  interest  is  more 
apparent  than  real.  It  is  the  interest  of  all 
that  there  should  be  easy,  safe,  and  cheap 
means  of  transit  through  the  public  streets ; 
and  any  increase  in  the  cost  of  transit  is  a 
source  of  indirect  expense  even  to  those  who 
have  no  horses  of  their  own,  as  it  must  add 
to  the  cost  of  everything  carried  through 
the  streets,  and  of  all  hired  vehicles,  and  of 
all  the  numberless  conveniences  which  ac-  ' 
company  residence  in  a  large  town.  It  must 
also  be  remembered  that  it  is  very  wasteful 
to  allow  a  road  to  go  out  of  repair,  since  it 
is  less  costly  to  keep  a  road  up  than  to 
restore  it.  That  roadway  is  best  for  the 
owner  tur  user  of  a  horse  or  vehicle  which 
can  be  travelled  over  most  easily,  safely, 
qwiekly,  and  cheaply ;  and  that  ease,  safety, 
speed,  and  economy  are  to  be  obtained  by 
hiiving  the  road  firm,  even,  and  smooth, 
and  perfectly  free  from  mud  or  dost,  of. any 
form  of  unattached  materials.  It  is  evident 
that  the  same  qualities  will  render  the  road- 
way most  free  from  noise,  dirt,  and  dust ; 
the  three  great  causes  of  annoyance  and 
injury  to  the  inhabitants  of  all  ordinary 
streets.  The  qoestion  which  remains  to  be 
ronsidered  is,  whether  the  advantages  of 
good  roads  to  the  inhabitants  generally  are 
worth  their  cost  ?  If  the  question  had  to 
be  decided  in  aeoordanoe  with  the  interest  of 
the  users  and  owners  of  horses  merely,  no 
doubt  whatever  would  be  entertained.  Of 
vrlMtever  nature  the  surface  of  a  road  is  to  be, 
it  Is  essentisl  that  its  foundation  should  be 
of  firm  material,  well  consolidated,  and  per- 
lectly  drained;  if  not,  the  crust  becomes 
loosened  and .  destroyed,  the  road  is  rough 
and  uneven,  and  wears  into  holes  and  ruts. 
Having  obtained  a  good  foundation,  the  next 
point  is  to  cover  it  with  a  hard,  com  pact  crust, 
impervious  to  water,  and  laid  to  a  proper 
cross  section.  The  stones  must  be  broken 
to  one  regular  size,  well  raked  in,  and  fixed 
there  by  a  binding  composed  of  the  grit  col- 
lected in  wet  weather  by.  the  sweeping-ma- 
chines and  preserved  for  this  purpose.  This 
blading    must   be  laid  on  r^iUarly,  and 


watered  until  the  new  material  is  firmly  set, 
which  it  will  do  very  quickly  and  with  the 
regularity  of  a  well  laid  pavement.  The 
sharp  angles  of  the  stones  are  preserved, 
and  there  is  both  great  saving  of  material 
and  a  firmer  crust  formed  than  by  the  com- 
mon method  of  leaving  the  material  to  work 
into  its  place  without  the  use  of  binding — 
in  which  case  the  angles  of  the  stones  are 
worn  off  and  reduced  to  powder,  and  at 
least  one-third  of  the  material  is  wasted 
in  forming  a  binding  in  which  the  ■  stones 
may  set.  By  the  improved  method  the 
binding  is  formed  of  material  that  would 
otherwise  be  useless.  Many  road-makers 
object  to  the  use  of  binding,  on  tiie  ground 
that  the  road  is  rendered  rotten  by  it,  and 
that  when  the  road  is  set  it  has  to  be  carted 
away  again.  This  is  apt  to  be  the  case  under 
bad  management ;  and  when  ordinary  soil 
is  used,  the  fine  particles  of  which  work  it 
into  mud  and  keep  the  road  from  setting 
firmly.  But  the  coarse  grit  obtained  by  the 
sweeping-machine  off  the  roads  is  the  very 
same  material  as  is  produced  by  wearing 
away  the  angles  of  the  stones,  and  when 
judiciously  applied  to  a  new  coating  it  will 
speedily  become  as  well  consolidated  and 
firm  as  an  old  road.  In  the  common  method 
not  only  is  ihere  great  waste  of  material, 
but  the  loose  stones  occasion  delay  by  their 
resistance,  great  fatigue  to  the  horses  and 
danger  to  their  feet,  while  the  noise  pro- 
duced by  their  grinding  together  is  annoying 
to  the  inhabitants.  Upon  the  improved 
method  the  inconveniences  of  road  vept&r 
are  Incomparably  less  than  those  of  pave- 
ment. Both  reooating  and  repairs  may  be 
made  without  stopping  the  traffic.  Under 
no  drcumstances  must  any  imperfection  of 
surface  be  allowed.  If  a  hollow  be  not  im- 
mediately stopped  it  very  quickly  extends 
over  the  surface.  All  loose  stones  should 
be  carefully  picked,  as  every  loose  stone 
passed  over  by  heavily-laden  carriages,  if 
not  ground  to  powder,  breaks  the  crust  of 
the  road,  and  if  water  be  permitted  to  lodge 
on  the  surfiioe  it  will  cause  great  mischief. 
It  is  the  neglect  of  these  essential  precau- 
tions that  has  led  many  to  consider  mac- 
adamized roads  expensive.  They  are  expen- 
sive if  neglected.  On  a  w^-made  road 
heavy  showers  do  good,  by  cleansing  them  ; 
so,  also,  does  artificial  watering  if  the  road 
be  clean  or  swept  quickly  after  it  is  watered. 
A  road  which  is  perfectly  dry  loses  its  tena- 
city and  the  surface  grinds  into  dust; 
■whence  the  economy  of  judicious  watering 
in  hot  weather,  which  preserves  the  road  as 
well  as  prevents  the  annoyance  of  dust. 
The  practice  so  common  in  London  and 
elsewhere  of  heavy  watering  a  dirty  road 
without  cleansing  it,  and  thereby  converting 
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the  dxui  inta  mud,  is  very  injarious  to  the 
road,  and  merely  changes  one  nuisance  into 
another — dust  into  mad.  A  great  source 
of  waste,  hoth  to  those  who  use  and 
to  those  who  repair  a  road,  b  to  allow 
it  to  be  dirty.  The  draught  on  a  dirty 
road  is  twice  as  heary  as  on  a  clean  one — 
that  is,  a  horse  must  exert  double  force  to 
draw  his  load  with  the  same  speed.  The 
cost,  howerer,  of  employing  double  force  is 
so  great,  that  the  expedient  of  diminishing 
the  speed  is  generally  adopted,  as  a  horse 
can  exert  greater  pulling  force  at  a  slower 
pace, — ^less  power  being  required  to  Oarry 
his  own  body.  It  often  happens  that  the 
extra  resistance  occasioned  by  dirt  diminishes 
the  speed  one-fifth  or  one-fourth.  The 
effect  of  the  dirt,  therefore,  is  to  increase 
the  work  by  twenty  or  twenty-five  per  cent* 
It  will  easily  be  beliered  that  such  a  waste 
far  exceeds  the  cost  of  the  most  perfect 
cleansing.  This  is  the  case  when  cleansing 
is  done  by  scrapers  (the  greatest  enemy  a 
macadamised  road  has  to  contend  against). 
By  their  use  the  stones  are  dragged  from 
their  places,  and  the  adheslTc  dirt  is  not 
effectually  taken  away.  Sweeping  is  the 
only  mode  of  cleansing  that  should  be 
allowed,  either  on  streets  or  on  turnpike- 
roads.  Sweeping  by  the  wide  brooms  of 
ytr,  WhitworUi's  machine  is  preferable  to 
all  other  modes  of  cleansing  yet  tried.  It 
must  be  endent,  that  the  fact  of  these  wide 
brooms  sweeping  longitudinally,  with  a  pres- 
sure that  can  be  adjusted  according  to  cir- 
cumstances, tends  powerfully  to  preserre 
the  road  and  to  oonsolidate  its  surface. 
They  press  most  upon  the  ridges,  and  least 
upon  the  hollows,  thus  tending  to  reduce  the 
former,  and  fill  up  the  latter.  When  the 
dirt  is  stiff,  and  adheres  firmly  to  the  stones, 
it  should  first  be  well  watered,  when  it  may 
be  completdy  remoTed  by  the  machine, 
without  disturbing  the  crust,  leuTing  the 
gurfaoe  firm  and  compact.  The  use  of  water 
for  this  purpose  has  been  objected  to  by 
high  authorities,  on  the  ground  that  it  does 
lemoTe  the  usefdl  grit ;  ^t  the  contrary  has 
been  proved  by  ample  experience.  I  have 
found  that  the  use  of  the  sweeping-machines, 
with  the  proper  employment  of  water,  has 
reduced  tiie  amount  of  material  required  for 
the  repair  of  roads  in  Bhrmingham  one- third 
—namely,  from  about  80,000  to  13,000 
enbic  yards.  The  first-named  amount  is 
the  average  for  seven  years  preceding  the 
introdoetion  of  the  ma(^es,«*the  latter  of 
the  three  years  subsequent.  I  communi- 
cated these  details  to  a  friend  in  London, 
and  he  determined  to  test  their  correctness. 
The  f  oUowiog  is  the  result  of  his  experiment 
to  settle  whether  usefol  grit  was  or  was  not 
TMBOTed  by  water  and  rnaoUBe  siveepiiig. 


On  the  22nd  of  Msrdi  last,  the  Qvadrai^ 
Riq^eat-street,  was  oovered  with  a  tliiek 
layer  of  dirt,  which  was  causing  great  an* 
noyance  as  well  as  injury  to  the  road,  but 
could  not  be  removed  by  scraping  without 
remoring  also  much  of  the  new  stone  to 
which  it  adhered.  It  wu  determined  to 
sweep  half  of  it  dry,  and  half  after  proper 
watering.  This  wss  done,  and  the  sweepinga 
removed  were  washed,  to  separate  the  refine 
from  the  stony  matter  mingled  with  it.  One 
third  part  of  that  which  was  taken  dry,  eon-^ 
sisted  of  coarse  grit,  which  would  have  beea 
useful  on  the  road— one-twelfth  pert  only  of 
that  which  was  removed  in  the  form  of  slop 
was  stony  matter ;  and  that  Was  so  com- 
pletely pulverised,  as  to  be  of  seareely  any 
use ;— it  had  done  its  work.  After  the  two 
portions  of  the  road  had  been  cleansed,  the 
difference  between  them  was  very  striking. 
That  which  was  swept  dry  was  still  covered 
with  adhesive  matter,  which  was  lilted  by 
the  wheels,  together  wilih  the  stones  to  which 
it  adhered,  the  whole  road  being  rough  and 
uneven ;  the  portion  wbich  had  been  Swept 
with  water  was  perfectly  even  and  smootlu 
On  the  24th  both  portions  were  swept,  but 
only  one  quarter  as  mudi  durt  was  taken 
firom  that  whioh  had  been  water-swept  as 
from  the  other.  On  the  26th  it  rained,  and 
three  times  as  much  slop  was  taken  off  the 
part  of  the  road  which  had  not  been  water* 
swept  on  the  22nd.  The  preservative  effMt 
of  water  machine  aweeping  was  most  eridsnt 
by  the  decidedly  better  condition  of  that 
portion  of  the  road  deansed  in  this  effective 
manner.  The  great  objection  urgM  against 
macadamized  roads  for  streeU  is  the  annoy- 
ance by  dust  and  dirt  which  they  occasion, 
and  many  persons  prefer  submitting  to  the 
deafening  noise  of  pavAment  in  order  to 
UToid  these ;  but  this  would  not  be  the  eaae 
if  water  and  maehine-oleansing  was  adopted, 
the  cost  of  which  would  be  saved  in  divai* 
ttished  wear  and  tear.  Hie  entire  oeet  ef 
oleanshig  and  watering  Bhrmingham  is  about 
5,000/.  per  annum,—- or  less  than  one  pamy 
per  week  for  each  of  its  lahaMtanls.  It  has 
been  objected  to  macadamised  roads  that 
the  draught  upon  them  is  heavier  than  upon 
pavement  s-Hoid  with  carriages  altegettier 
similar  this  hi  the  case,  and  especially  an 
with  vehicles  travelUng  slowly.  ButitMnst 
he  remembered  that  the  proportien  of  the 
draught  is  only  one  of  the  oireumslaneee  by 
which  the  kbour  of  the  horse  is  to  be  esti* 
mated.  Another  very  important  oonsideni*. 
tion  is  the  serfkce  which  gives  tiie  liorM  the 
safest  footing;  and  his  foothig  on  pavunent 
is  so  much  less  secure  than  upon  a  good 
broken  stone  road,  that  he  does  not  reoehra 
tiie  full  advantage  of  the  smaller  draa^U 
Agnn,  OMffiage»--eipeeiaUy  tiMe  tnmlttiS 
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^|iicid^->«ra  fliimnd  to  ntairii  mtore  violait 
coDOuiiou  upon  pftveiiient  than  «|ioii  a 
■mooth  mioadaiiufeed  road  s  Mmseqamtly, 
not  0DI7  most  the  carriagea  be  stronger,  and 
tiierefore  heaTier,  but  the  increaaed  fre- 
qneneyand  Yioleace  of  the  concntsiona  coa- 
«me  a  larger  portion  of  power,  which  goes 
fcr  to  coanterbalanee  the  diminished  friction. 
There  can  be  no  doabt  that  the  wear  and 
tear  of  both  honeS  ahd  irehtclea  is  far  greater 
■pon  paTement  than  ilpon  macadamised 
roada*  In  reckoning  the  real  eost  of  a  road, 
tU  tipeaaea  attendhig  its  nse  should  be  cat- 
oidatedi  and  if  thii  were  done,  paTement 


aid  be  peroeiTed  to  be  exoeedineljr  expen- 
^     -•         ^^  ^  amoothfy  oyer 


swe.  Carriagea  rou  so  amootbly  oyer  a 
well-maintamed  mauadamised  road,  and 
horsea  are  ao  little  injnred  either  hj  fella  or 
atraina,  that  I  eonoeire  the  wear  and  tear 
npon  thesB  ia  not  half  of  what  it  ia  on  paTe- 


8im     SAMUEL    BBMTHAM'b     YBUMICULAR 
BAKOB8— INDIAN   STBAM   NAYIOATION. 

Sir, — On  reference  to  the  Mechanics' 
Magazine,  No.  1362,  it  may  be  obaerTed 
that  the  articulation  of  Mr.  Boame^a  barges 
for  £aat  India  navigationi  their  shallow 
drauffht  of  water,  and  the  applioation  of 
wheels  to  them,  are  so  analogous  to 
Bimilar  partisuhurs  of  Sir  Satnuel  Ben- 
tham's  ▼•rnrieular  veasels,  and  his  am- 
phibioo^  ((arriagw ,  as  to  have  kd  to  the 
•apposition  that  the  artldes  in  the  Mi- 
iikanice'  Magazine  respecting  these  iti- 
f  entiona,  had  suggested  the  adaptdticm  of 
dmilar  contrivanees  to  the  niivigation  of 
East  India  rivers  *,  but  Mr.  Jackson  ex- 
plicitly BtAtes  that  Mr.  Bourne  was  alto- 
gether unacquainted  with  those  inventions 
of  Sir  Samuel's.  Thb  therefore  shows 
how  true  was  an  obserTation  made  in  No. 
1338  of  the  Mechanics*  Magazin§i  In 
speaking  of  the  Pentonville  Penitentiary 
tnere  was  oooaaion  to  say^  that "  the  seats 
for  the  prisoners  when  present  at  Dirine 
■Bfnriee  are  construeted  precisely  in  the 
suae  manner  as  they  were  designed"  (by 
8lr  Samuel  for  the  intended  Panoptrcoti 
Chapel,  1793")  and  in  the  note,  p.  298, 
it  ^as  obserTed,  that  "  when  two  men 
cf  ahlliiyhace  it  in  tiew  to  produce  the 
same  effect,  th^  frequently  invent  iden- 
tiCal  means  y^ effecting  their  purpose. 
The  seats  and  screens  for  the  prisoners 
are  aimilar  to  those  invented  bv  Sir 
Samuel,  of  which  a  drawing  made  m  the 
year  1793,  stiU  exists."  "  Yet  there  is 
BO  frnsoa  to  suppose  that  Coicmel  Jebb 


ever  saw  those  dhiwlngii"  Soitmgdears 
that  Mr.  Bouhie  and  Sir  Samnel  faav% 
invented,  separateiiif^  the  same  means  flnr 
navigating  shallow  tortuoui  rivers. 

The  success  with  which  Bir  Samnel's 
vessels  were  attended,  is  confirmatory  of 
Mr.  Bourne's  views,  as  exhibited  in  his 
published  Beport.  Bnt  it  may  be  aiiked, 
— If  artieulated  shallow  trains  were  so 
advantageous,  why  has  their  nse  not  beeh 
oontinued  in  Russia?  Sir  Samuel  im- 
mediately after  their  construction  was 
selected  to  create  and  am  a  flotilla  at 
Gherson,  and  then  to  command  the  first 
dividon  of  it  in  the  Liman  of  Otehahofi;* 
where  in  three  days'  engageihents  his 
fioUlla  overthrew  a  more  mtmerous 
Turkish  one,  took  one  ship  of  the  line, 
sank  another^  and  burnt  seven  more ;  his 
promotion  fbr  this  service,  and  seleetion 
of  a  command  id  Siberia^  entirely  pre- 
eluded  further  attention  to  the  vermicular 
vessels.  Lord  St.  Helen's  and  the  Count 
de  Segur  (both  of  them  in  the  year  1787, 
Ambttsadorsfifom  their  respectiteOovrls 
to  that  of  St  Pe(iersbm*gh),  having  been 
on  board  of  the  ImperitU  Vermicular, 
had  at  dlfi^efent  times  before  their  dteth 
spoken  in  my  presence  of  her;  and  it  is 
to  be  regretted  that  nO  /eoord  hM  been 
preserved  of  details  that  from  time  to 
time  have  been  elicited  respecting  the 
advantages  of  Sit  SitttieFft  leticulated 
vessels,  as  such  particulars  would  have 
tended  to  confirm  the  etigibility  ^  Mr. 
Boorne's  trains,  navigated  as  they  wontd 
be  by  steam  power* 

M.  S.  B. 


THB  LINSS  OV  TMB  **  CANOPITSi" 

Sir ^^It  is  stated  at  p.  177^  of  yodr  pre- 
aent  volmrie,  (see  dii^ran,  fia.  9,)  that 
the  breadth  of  Canopus  sekss,  loweit  sec- 
tion near  the  keel,  is  a  shade  lette  than  at 
A  B,  the  sorface  or  load  Water^Une  ;  in 
other  words,  that  she  Is  a  straight  wall- 
tfided  ship  below  the  water  surface^  like 
an  old  tndiaman. 

Many  years  ago  I  saw  the  Canmms  in 
dock  at  Plymouth^  and  my  reoolfeotion 
is  distinct  that  she  had  a  well-defined 
Freiicb  bottom*  The  flat  floor  of  siich 
vessels  seldom  exceeds  half  their  mAin 
breadth,  and  there  is  cOBnnonly  a  qoldk 
curve  at  the  junction  of  the  floors  and 
timbers  with  a  regOlar  curve   to  the 

•See  UnlMIS4r9lc9Jottrfua,  18S9,pa  t  9,  p.  9$S, 
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surfkce  of  the  Wftter*  On  the  ooiitnury»  in 
heavy  ships  of  war  the  old  English  form 
of  midship  section  had  a  much  broader 
flat  floor,  about  three-fourths  of  the 
main  breadth  with  a  quick  curve  below, 
and  leas  curved  sides  to  the  load  water- 
line. 

If  my  views  are  correct  the  breadth  of 
Canopui  at « . «,  would  not  exceed,  per- 
haps not  (quite  amount  to,  40  feet,  (see 
section  9).  Small  diagrams  are  apt  to 
mislead ;  but  as  truth  is  a  public  object, 
perhaps  your  correspondent  would  be 
kind  enough  to  state  in  figures  the  depth 
below  load  water-line  of  the  several  sec- 
tions, abfSa,  &c.,  &c.,  and  also  whether 
CoMojms  has  the  French  or  old  English 
midship  section. 

Sir  W .  Symonds's  vessels  are  usually 
constructed  with  a  straight  rise  of  floor, 
and  a  quick  curve  just  below  the  surface 
of  water,  and  not  with  the  curved  floor 
of  the  diagram,  and  the  small  amount  of 
breadth,  46  feet,  a  b,  which  requires  con- 
firmation—or rather  the  depth  below  sur- 
face ;  so  ihat  any  person  may  lay  a  larger 
scale  as  the  midship  section  required. 

I  remain,  your  obedient  servant, 

Z. 

Septonber  12, 1S49. 


MECHANICAL  RKVIVALa. 

The  newspapers  of  the  past  week — 
the  Timet  leading  the  way — ^have  called 
in  a  very  prominent  manner  the  atten- 
tion of  the  public  to  two  "  new  "  and 
wonder-working  inventions— the  one  a 
rotary  engine,  *Uhe  invention  of  Cap- 
tain W.  E.  Fitzmaurice,  late  of  the  2nd 
Life- Guards,  and  his  brother-in-law, 
Mr.  Halford  ;*'  the  other  a  patent  steam- 
generator,"  invented**  by  a  Mr.  Wright. 

The  rotary  engine  has  been  reclaimed 
in  the  TSmee  by  the  ingenious  Mr.  Elijah 
Galloway,  C.E.,  as  being  the  identical 
rotary  engine  last  patented  by  him 
(December  14,  1846),  and  in  which 
he  has .  merely  given  Captain  Fitzmau- 
rice a  proprietary  interest  for  certain 
moneys  had  and  received.  The  news- 
paper paragraphs  mentioned  that  the 
Captain  had  (much  to  his  honour!) 
*'  given  the  invention  freely  to  the  pub- 
lic." A  smart  way  this  of  achieving 
eminence  as  an  original  inventor  and 
public  benefactor ! 

Mr.  Wright's  steam- generator  is,  in 
like  manner,  nothing  more  nor  less  than 


the  ceUular  steam-generator  of  Mr.  W. 
H.  James,  the  clever  son  of  the  clever 
but  sadly  iU-requited  JAMES,  to  whom, 
more  than  any  other  man,  belongs  the 
merit  of  having  originated  the  modem 
railway  system,  (see  Mech.  Mag.j  voL 
xlix.,  pp.  401 — 500,)  — which  cellular 
generator  was  patented  years  ago  by 
Mr.  James,  and  fully  described  in 
this  Journal  (vol.  zlviiL,  p.  471).  Mr. 
Wright's  right  to  identify  himself  with 
this  invention  is  just  no  right  at  all ;  or, 
at  best,  some  such  parchment  or  paper 
title^  as  that  which  Messrs.  Fitzmaurice 
and  Halford  may,  but  do  not  boast  of. 

We  must  not,  however,  allow  the  false 
colours  under  which  these  Revivers 
spread  their  canvass  to  the  wind,  to  pre- 
vent us  from  recording  what  the  two  in- 
ventions referred  to,  are  stated  to  have 
accomplished  in  their  resuscitated  state. 

Of  the  rotary  engine  we  have  this 
account : 

It  was  fitted  up  In  a  frigate's  pinnace,  10 
tons  burden,  carrying  5^  tons,  and  thoogh 
calculated  at  10-hone  power,  ocenpied  oidy 
21  by  7  inches.  The  boat  is  32  feet  long 
and  8  feet  broad  in  the  beam,  and  though  in- 
tended to  mount  earronades  and  carry  men, 
was  not  fitted  for  speed ;  she  is  propelled  by 
a  screw,  3  feet  diameter,  worked  by  the 
engine,  which  made  200  revolutions  per 
minute,  and  the  boat  2  miles  in  20  minvtea, 
or  3  miles  per  hour.  The  working  parts  of 
the  engine  are  most  simple,  contitting  only 
of  two  pieces,  which  work  with  the  greatest 
ease,  are  free  from  any  dead  points,  and 
without  the  slightest  vibration,  however  high 
the  velocity.  There  are  no  springs  or  pack- 
ing;  and  the  motion  being  a  rolling  one, 
there  is  Uttle  friction,  and  the  works  will 
last  a  great  length  of  time  without  repair. 
It  weighs  less  than  1  cwt.  per  horse  power, 
and  requires  much  less  fuel  than  other  ea- 
gfaies.      .  The  boat  started  against 

the  stream  with  leven  persons  on  board  in 
fine  style,  and  on  Mr.  F.  P.  Smith  timing 
the  revolutions  of  the  screw,  he  found  them 
to  be  192  per  minute,  and  that  maybe  oo&- 
sidered  the  average  speed  on  this  oecasiOB, 
with  a  very  little  exception,  when  the  screw 
got  entangled  in  weeds,  which  were  sooq 
removed  when  found  adhering,  by  a  few 
back  turns  of  the  screw.  The  distance  nm 
out  and  back  was  about  26  miles,  and  onee 
through  the  lock  of  a  canal ;  for  which 
species  of  navigation  it  appears  to  be  ad- 
mirably adapted,  having  shown  on  a  previ- 
oui  occasion  its  capabilities  for  towing,  by 
drawing  a  broad-bowed  and  flat*b<Mtomed 
barge,  30  feet  long  by  12  feet  hi  brsadtii,  at 
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the  rate  of  three  miles  tn  hour  against  the 
stream.  The  speed  attained  by  the  boat  on 
this  oecasion  was  ascertained  by  Mr.  F.  P. 
Smith  and  Captain  Hooston  Stewart  to  be 
Ihliy  seven  knots  per  hoor,  or  8*055  statute 
milea  an  hour — ^a  remarkable  resalt,  oon-% 
sidering  that  the  boat  was  in  no  way  oon- 
straeted  for  speed.  The  ease  with  which 
the  engine  eoold  be  set  in  motion,  and 
stopped  or  graduated  to  any  degree  of  Telo- 
city np  to  its  fall  speed,  was  a  subject  of 
soiprise  to  the  Tisitors,  and  the  rough  man- 
ner in  which  it  was  used  to  show  its  initan- 
taneoos  effect,  and  difficulty  to  put  it  out  of 
working  order,  could  not  be  credited  unless 
they  were  witnessed.  The  absence  of  vibra- 
tion in  the  engine,  and  the  uniform  continu- 
ons  motion,  satisfied  the  visitors  that  Caj»- 
Udm  FUxmaurice  had  overcome  the  difficnl- 
tiea  which  eminent  engineers  have  always 
considered  it  difficult  to  obviate  in  rotary 
engines,  and  they  left,  on  their  return  to 
town,  much  gratified  with  the  result  of  all 
they  had  witnessed,  and  pleased  with  the 
minute  details  he  entered  into,  when  show- 
ing the  model,  and  explaining  the  principle 
on  which  the  two  piecea  of  which  it  consists 
work,  the  one  vritliin  the  other.  ^jDos/y 
JaurnaU, 

The  experiments  with  Mr.  James's 
eellalar  steaxn -generator  were  as  follows : 

The  experiments  gave  an  evaporation  of 
12$  lbs.  of  water  by  the  combustion  of  1  lb. 
of  eoal— that  obtained  by  the  usual  constmo- 
tion  of  boilers  not  exceeding  8  lbs.,  or  an 
increase,  by  the  application  of  the  patent,  of 
60  per  cent,  of  evaporative  power.  Besides 
the  saving  of  fuel  thus  to  be  effected,  there 
is  the  advantage  that  the  flame  scarcely  im- 
pinges on  the  boiler,  arising  from  the  inter- 
vention of  the  cellttlar  vessel ;  and  the  boiler 
is  accordingly  saved  from  the  rapid  deterio- 
ration to  which  it  is  now  exposed  by  the 
ezeessive  heat  which  plays  upon  it.  As 
•|ipHed  to  steam  navigation,  the  effect  of  so 
reduced  a  consumption  of  coal  in  the  work- 
ing of  large  steam-vesiels,  must  be  obvious ; 
— ^he  saying,  in  the  shape  of  50  to  60  per 
cent,  in  the  article  of  fuel,  being  further 
Increaaed  by  the  extra  space  rendered  avail- 
able for  the  stowsge  of  freight,  or,  on  the 
other  hand,  the  aceelereted  speed  in  steam 
propulsion,  arising  from  a  lightened  burden 
of  coal,  are  all  advantages,  the  vital  import- 
ance of  which  it  ia  almost  supererogatory  to 

notice. 

mm** 

The  experiment  was  commenced  12  h.  47  m. 
P.M.,  when  56  lbs.  of  best  engine  coal, 
weighed  with  great  nicety,  was  thrown  into 
the  furnace,  the  working  temperature  of  the 
water  in  the  boUer  being  20r  Fah.   Atlh. 


59  m.  P.M.,  or  1  h.  12  m.  from  the  com- 
mencement of  the  experiment,  the  indica- 
tions of  the  water-gauge  were  taken,  from 
which  it  appeared  that,  in  that  period  of 
time,  the  apparatus  had  vaporised  720  lbs. 
of  water,  equal  to  12*86  lbs.  of  water  con- 
Terted  into  steam  by  1  lb.  of  coal.  The 
general  size  of  the  boiler,  which  is  of  the 
wagon  form,  vrithont  a  flue,  is  6  ft.  9  in. 
long,  3  ft  6  in.  wide,  and  2  ft.  6  in.  high ; 
the  area  of  the  bottom  is  about  21  superfi- 
cial feet.  The  flue-surface  is  about  23  feet 
area.  The  area  of  the  cellular  plates  ex- 
posed to  the  direct  action  of  the  fire  is  about 
25  feet,  and  that  of  the  plates  within  the 
boiler  about  23  feet  The  fire-bar  surface 
is  equal  to  4  square  feet.  The  quantity  of 
water  in  the  boiler  was  about  1500  lbs.,  and 
that  contained  in  the  cellular  vessels  about 
seven  gallons.  The  quantity  of  water  said 
to  be  evaporated  by  this  boiler  is  about  12 
cubic  feet  per  hour,  making  it  capable  of 
raising  steam  sufficient  for  a  I2-horse  power 
engine,  although  its  dimensions  are  only 
equal  to  that  of  an  ordinary  4 -horse  power 
boiler. 

It  may  be  observed,  as  relates  to  the  eco- 
nomy calcuUted  upon  by  the  application  of 
the  patent  to  steam  navigation,  to  say  nothing 
of  the  saving  of  space,  that,  taking  a  yeasel 
of  400-hor8e  power,  such  is  found  to  con- 
same  about  27  tons  of  coal  per  day  of  24 
hours,  which,  with  a  saving  of  60  per  cent., 
assuming  the  passage  to  be  15  days,  would 
give  the  following  results: — Consumption 
of  coal,  say,  400  tons,  saving  240  tons, 
which,  if  taken  at  40s.  per  ton,  including 
the  cost  of  coals  and  allowance  for  space 
occupied,  and  which  might  otherwise  be 
applied,  would  give  a  saving  of  480/.  We 
are  aware  that  an  estimate  has  been  made^ 
whereby  our  assumed  saving  is  carried  out 
more  than  threefold  on  a  voyage  of  45  days ; 
hut  we  think  the  present  statement  amply 
sufficient  to  establish  the  saving  which  may 
be  effected. 

As  applied  to  locomotive  engines,  it  ia  to 
be  supposed  the  patent  will  be  equally  appli- 
cable, although  we  are  well  aware  that  diffi- 
culties present  themselves  which  do  not 
apply  to  stationary  engines,  or  those  em- 
ployed for  steam  navigation.  The  cost  of 
coke  per  mile  is,  however,  so  formidable  an 
item,  that  any  saving  which  oould  be  effected 
would  necessarily  lead  to  a  considerable  in- 
crease of  profit  and  dividends  to  the  share- 
holders. We  do  not  deem  it  necessary  fur- 
ther to  enter  on  the  varied  applications, 
such  as  breweries,  distilleries,  and  other 
establishments,  where  large  quantities  of 
liquid  are  required  to  be  boiled,  heated,  or 
converted  into  steam,  as  the  excess  of  power 
obtained  is  equally  applicable,  and  a  com- 
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paritiFe  laTiiig  conieqafliiftly  efi^ted.- 
ning  Journal, 
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RBPOBTOF  THB  0OMlfIS8I0NB&  OF  PXTBITTS 
OF  THB  OMITBD  BTATBS  ON  EXPLOSIONS 
OF  STBAH.BOILBRS,  DBCBMBBR  30,  1848. 

(Continued  fnm.  page  262.) 
ThaA  '<flnuftrs  premtre  witkin  a  boiler, 
ffradtudljf  inerfoiedf"  is  one  of  the  most 
Ithequent  csuies  of  ezplosiona,  hss  been 
proved,  as  well  by  recorded  eases  as  by  the 
experiuenu  of  the  committee.  One  of  the 
poiots  of  inqniry  to  which  their  attention 
was  specially  directed,  was  to  ascertain  the 
sort  of  bursting  prodneed  by  a  gradual  in- 
crease of  pressure  ;  and  after  set eral  deoisife 
esperiments,  they  came  to  tbe  conclnsion 
that  all  the  droamstances  attending  the 
most  violent  ezplosfons  may  occur  without 
a  tnddon  increase  of  pressure  within  a 
boiler.*  This  gradually  increased  pressure 
may  retult  from  the  accidental  failure  of  the 
apparatus  intended  to  reliere  it,  or  from 
this  being  intenttonaUy  prevented  from  ope- 
rating by  the  reckless  hands  which  sometimes 
have  tbe  control  of  it.  Of  the  ninety-eight 
eases  in  which  the  causes  of  explosions  are 
stated  in  the  returns  herewith  submitted, 
sixteen  (being  16^  per  cent,  of  the  whole), 
are  assigned  to  this  cause.  The  term  '*  ez- 
oessite  pressure"  in  the  Table  Indicates 
these  cases. 

The  cases  referred  to  "  ih$  preimeo  of 
mi^  hitLitA  mHoi  witMn  the  boiler,'*  are 
al«>  sixteen.  The  danger  attending  the 
overheating  of  the  boiler  arises  from  the 
diminished  tenacity  of  the  metal  thereby 
produced,  which  renders  it  incapable  of  any 
longer  sustaining  the  ordinary  working  pres- 
sure  {  and  fh-om  the  metal's  being  made  itself 
a  reservoir  of  heat,  capable  of  generating  an 
Increased  quantity  of  highly  elastic  steam, 
as  soon  as  water  shall  be  brought  ill  contact 
with  it  This  overheating  of  tiie  boiler  may 
be  occasioned  by  suffering  the  water  to  be- 
come too  low,  or  by  allowing  sediment  to 
accumulate  on  the  bottom.  The  former 
CAUse  operates  by  eiposing  a  portion  of  the 
surface  next  the  Are  to  the  action  of  heat 
while  uncovered  by  water,  and  the  latter  by 
interposing  a  medium  of  but  low  conducting 
power  between  the  iire  and  the  water,  thereby 
sttiiering  the  metal  to  acquire  heat  faster 
than  that  heat  can  be  conveyed  to  the  water. 
In  either  ease  the  metal  Is  technically  said 
to  be  "  burnt,"  and  even  if  no  serious  con- 
sequences should  occur  at  the  time  when 
such  burning  takes  place,  still  the  tenacity 
of  the  taetiil  b  thereby  permanently  dimi- 


nished, its  thiekMSB  deorsaiad,»  and  te 
UabiUty  to  esfdMioB,  therslbre,  greatly  en- 
haneed.  In  bo&lerB  where  flues  are  em* 
ployed,  their  collapse  is  the  ordfaiary  rss^ 
of  this  state  of  things. 

The  deficiency  of  water  may  be  the  OM- 
sequenoe  of  the  pumps  being  obstnwtod,  so 
as  to  throw  in  less  than  the  requisite  sapply ; 
or  from  thdr  being  heated,  so  as  to  iiyeet 
steam ;  or  from  their  not  being  in  aotioii 
when  tiie  engine  is  stopped  and  stssm  blow* 
ing  off.  The  sudden  removal  of  these  ca«aes 
of  deficient  supply,  while  the  intensity  of  the 
Are  centinnes  at  the  same  time  undiminished, 
Is  very  likely  to  produce  an  ezpleaicii  for 
reasons  already  explained.  Henoe  the  greater 
number  of  these  accidents  which  ooeur  im- 
mediately upon  starting  the  engine  after  a 
stopping  at  a  landing,  or  for  lepairB.  Mr. 
Bvans  expresses  the  opinion,  that  *'  eight  out 
of  ten  explosions  take  place  just  at  the  time 
of  starting  Arom  a  landing,  the  engine  mak- 
ing generally  but  one  or  two  revol«kioBB."t 

The  subject  of  deposits,  in  oonnealon 
with  the  overheating  of  the  Bsetal  of  the 
lloiler,  is  one  of  great  importance,  and  oae 
which  isetiQ  comparatively  open  as  a  field 
of  research.  The  Franklm  Committee  asade 
it  one  point  of  their  inquiry  to  ascertain  by- 
experiment  the  effect  of  deposits  in  boilen. 
They  admitted  the  collection  and  hardening 
of  such  deposits  on  the  bottom  of  the  boiler, 
and  attributed  the  danger  from  them  to  the 
production  of  exfoliations  of  oxide«  whidi 
gradually  reduced  the  thickness  of  the  nsotal, 
or  to  the  weakening  increase  of  temporatun 
hi  tbe  metal  which  they  permlt4 

With  regard  to  incrustations  and  depo- 
sites  in  the  interior  of  steam  boilerei  It  m^ 
hi  general  be  admitted  that  these  most  differ 
with  the  eharacter  of  the  water  used.  In 
boilers  using  "hard"  wateri  they  consist 
chiefiy  of  the  carl>onates  of  lime  and  iron 
mixed  with  oxide  of  Iron ;  containing»  be- 
sides, the  earthy  salts  from  the  water. 
Boilers  using  ocean  water  are  found  to  doteot 
the  differences  existing  in  difierent  parts  at 
the  ocean  In  regard  to  the  composition  of 
Its  water.  It  appears  that  certain  *'  sealea" 
which  were  taken  from  the  boilers  of  the 
United  States  steamer  Jferey,  and  snlQeoted 
to  analysis  by  Professor  Johnson,  were 
found  to  collect  in  the  boilers  while  nmnlBg 
over  the  Bahama  Banks ;  and  the  experienoo 
of  the  Mmrep  is  confirmed  by  that  of  other 

the  same 


♦  Jtrunk.  /aw.,  wtL  xviL,  p.  U§. 


*  The  diminution  of  tenacity  from  OTerheatiii|: 
waa  found  by  the  8nb- Committee  on  the  Strength 
of  Materiala  to  lie  equal  to  about  one-thifd  of  the 
original  atrength. 

f  Aitiele  in  PUMwrgh  Chromieit,  before  nferred 
to. 

I  Ptmitk,  Jomr,,  vol.  zvU.,  p.  Iff. 
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fnefc  of  tht  Atlutie.  Plrofetior  Johnton't 
Mulysu  fhowed  this  Mlt  to  be  dUhydrated 
gypsttoif  and  l«d  him  to  the  epplicetion  of 
the  aoetete  of  poteita  eg  a  foWent.* 

The  introductioD  of  oQ  or  fat  into  a  boiler 
may  result  in  the  prodaotion  of  another 
elaas  of  dspositei  entirely  diiferent  from  the 
aealea  above  alloded  to,  and  which  appear  to 
result  from  a  combination  of  fatty  materials 
with  earthy  bases.  Saoh  an  inerustation  was 
fbuHl  in  the  interior  of  a  steam  boiler  at 
Burlington,  N.  J.,  and  was  submitted  to 
eiamination  by  Professor  Johnson,  who 
■upposei  it  to  be  a  speoies  of  soap,  formed 
between  the  earthy  oxides  and  the  acids  of 
animal  fat.t 

In  streama  which,  like  the  Mississippi 
and  ita  tribntariet,  flow  for  thousands  of 
miles  through  an  alluTial  eountry,  and  whidi 
are  subjsct  to  freshets,  not  unfrequently 
producing  alterations  in  depth  of  firom  thirty 
to  lifcy  feet,  the  quantity  ef  earthy,  caloa^ 
reoos,  and  other  matters  held  in  suspension 
is  great,  almost  beyond  conception.  Mr. 
Oiat  gifts  the  estimate  of  an  intelligeilt 
engineer,  that  in  a  tweWe  days*  trip  on  the 
Mississippi,  the  quantity  of  mud  injected 
into  the  boilers  was  51,600  gallons  by  mea- 
Burement,  or  oter  200  tons  in  weight.  This 
ealeulation  is  based  upon  the  supposition 
that  the  sediment  in  the  water  amounted  to 
10  per  cent.,  a  rate  said  to  be  below  the 
ftMst,  at  least  as  regards  the  Mississippi.} 
This  sediment  coUeetfaig  on  the  bottom  of  a 
boiler,  becomes,  owing  to  the  admixture  of 
calcareous  matter  with  the  mud  of  whidi  it 
ia  chiefly  composed,  hardened  by  heat  to 
nth  a  degree  that  tery  often  it  can  be 
Mmored  only  by  the  use  of  a  chiiel  and 
malkt.  Thua  hardened,  it  is  liable  to  crack 
f^m  unequal  expansion,  or  other  cattse, 
when  it  admits  water  to  come  in  contact  * 
with  the  OTcrheated  and  softened  metal 
betow.  The  necessity  for  constant  attention 
to  the  condition  of  the  boilert  with  refer* 
CBde  to  this  matter  is  sufficiently  obYious. 
The  deposltes  from  salt  imd  chalybeate 
waftere  arc  not  less  dangerous. 

The  causes  of  unduly  heated  metal  within 
a  boiler  usually  operating,  are  no  doubt 
Ihoee  which  hate  just  been  described ;  yet 
the  Franklin  Committee  were  induced,  from 
the  Cfidence  before  them,  to  admit  the  p08'> 
libility  of  the  metal  of  a  boiler  becoming 
wadaly  heated,  eren  when  in  contact  with 
water :  the  occurrence  of  such  a  fMt,  how- 
ever, is  extremely  rare. 

About  one-third  of  the  cases  reported  in 
flie  returns  are  attributed  to    "d^/ee/lce 


•  Frank,  /mt.,  toL  zUt.,  p.  SM  (Oet,  1847.) 

t  Ibid,ToLxUT.,p.«8. 

t  Cist* ■  Com.,  AppenOix  CO]  No.  1. 


dt^ei.**  Thcic  defects  may  be  reduced  to 
three  disaes :  1.  Defects  in  the  form  of  the 
boiler ;  8.  The  use  of  improper  or  defective 
material ;  3.  Bad  workmanship.  The  first 
class  is  net  noticed  as  a  cause  of  explosion 
in  Ac  returns  to  this  oflcCb  In  the  second 
•re  embraced  fifteen  eases  i  in  the  laat»  eight* 
In  eleven  othera,  the  particular  nature  of 
the  defect  is  not  stated.* 

That  the  influence  of  form  upon  the 
Itrength  of  a  boiler  must  be  very  great,  ia 
obvious.  The  forms  most  commonly  em- 
ployed are,  the  wagon  boUer  of  Wmt,  and 
the  cylindrical  boiler,  either  with  or  without 
flues.  The  boiler  of  Watt  is  only  adapted 
to  very  low  steam.  Of  cylindrical  boilers, 
those  without  flues  are  most  safe— those 
with  flues  have  the  advantage  of  economising 
ftieL  Those  flues  which  pass  through  both 
heads  of  the  boiler  are  considered  the  most 
safe.  Boilers  containing  saaall  tabea  have 
not  been  found  successfuL 

The  connected  boilers  which  are  need  on 
our  western  boato  are  incident  to  e  peculiar 
source  of  danger ;  •  mere  change  of  pocitioB 
may  be  the  canee  of  an  explosien.  The 
connecting  water  pipe  is  at  the  bottom  of 
the  boilers.  When  the  boat  careens,  the 
Water  descends,  of  courae,  to  the  lower 
boiler,  and  leaves  the  higher  once  exposed, 
hi  a  greater  or  less  degree,  to  the  action  of 
the  Are  while  uncovered  by  water.  The 
danger  from  such  an  etpesure  his  already 
been  pointed  out.  The  use  of  connected 
boilers,  in  the  opinion  of  the  Frinklin  0mm* 
mittee,  ought  to  be  disoontiniied» 

Boilers  with  L  flues  are  liable  to  a  similar 
source  of  danger.  The  portion  of  the  flue 
above  the  level  of  the  water  in  the  boiler  ia 
•tpoeed  to  tiie  heat  of  the  flfe  while  not  in 
contact  with  witer.  Ite  tenacity  is  thoe 
dhninished,  and  it  is  rendered  likely  to  yield 
to  the  pressure  within  the  boiler,  and  oollapsc 

Bmhffs  with  steam  chimneys  are  still  em* 
toloyed  for  the  sake  of  the  advantage  of 
having  the  steam  surcharged  with  heat,  sO 
ae  to  prevent  condensation  fai  the  steam  pipe 
end  cylinder.  They  diffbr  from  those  last 
mentioned  only  in  the  fact  that  the  exposure 
it  greater.  The  source  of  danger  is  the 
lame.  Two  explosions  of  boilers  of  this 
kind,  examined  by  Mr.  Ewbank,  were  iden« 
tieal  in  the  phenomena  exhibited.  The 
vertical  arm  of  the  Lflue,  in  both  cases,  was 
collapsed  in  the  same  way,  showing  that  the 
defect  is  inherent  in  the  form.  The  Frank- 
lin Committee  recommend  the  discontiBH- 
ance  of  the  uae  of  both  of  these  forms. 

They  also  discourage  the  formation  of 
•mall  spaces  to  contain  water  and  be  sur- 

•  Clasiiflcation  of  oauam  at  end  of  Table  CC.} 
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rounded  by  fire.  Saeh  ipaoee  are  liable  to 
accamnlate  depoaitea,  and  to  become  andaly 
heated  by  the  water  being  forced  out  of 
them  by  the  formation  of  ateam,  as  in  the 
caie  of  amail  tabea. 

Boilera  of  irregular  forma  are  neceaaarily 
weak ;  the  tendency  of  a  force  acting  within 
them  equally  in  all  direotiona  would  be  to 
bring  them  to  a  cylindrical  or  apherical 
form.* 

The  use  of  cast  iron  aa  a  material  for 
boilera  is  belicTed  to  have  been  entirely 
abandoned  ;  but  five  casea  are  giren  in 
which  this  material  was  employed  for  the 
hwds  of  boilers  which  exploded;  and  ita 
use  for  boiler  heads  is  still,  to  some  extent, 
peraerered  in,  notwithstanding  the  warning 
voice  which  acieoce  and  experience  hare 
united  to  raise  against  it.f  The  question  of 
the  safety  of  the  employment  of  this  mate- 
rial for  boilers  came  up  before  the  Commit- 
tee of  the  British  Parliament,  who  were 
charged  with  the  investigation  of  the  causea 
of  explosions  in  the  year  1817;  and  the 
teatimony  againat  its  use,  even  at  that  early 
period  in  the  history  of  steam  navigation, 
was  unequivocal4  The  use  of  boilers,  or 
boiler  tubes  of  cast  iron,  was  positively 
prohibited  by  the  French  Government  in 
1828.  ij  The  operation  of  caating,  however 
well  performed,  is  an  uncertain  process ;  and 
the  defecta  of  atructure  incident  to  it  being 
concealed  from  view,  lead  to  a  false  imprea- 
aion  of  the  real  atrength  of  the  article  cast. 
But,  perhaps,  a  more  pregnant  source  of 
danger  in  the  caae  of  cast-iron  heada  lies  in 
the  unequal  rate  of  ita  expansion  as  com- 
pared with  the  wrought  metal  to  which  it  ia 
attached,  rendering  it  conatantly  liable  to 
fracture  or  cracking.  Mr.  Cist,  in  his  valu- 
able communication,  mentions  a  caae  in 
which  the  caat-iron  heads  of  a  range  of  aeven 
boilers  were  all  found  in  pieces  when  the 
boilers  were  taken  apart  at  the  head,  and 
remarka  that  theae  heada  are  generally  found 
in  this  condition  when  they  are  removed 
from  the  boilera.  The  history  of  six  boilers 
of  this  kind,  which  were  made  at  Shipping- 
port,  afforda  a  striking  proof  of  the  danger 
ariaing  from  the  use  of  auch  heada.  Of 
these  boilers  one  was  placed  on  the  Car  of 
Commaretf  and,  although  the  only  new 
boiler  on  the  boat,  it  was  the  only  one  that 
gave  way.  Ita  after  head  waa  blown  oat, 
and  the  boiler  was  projected  several  hundred 
feet  over  the  bowa  of  the  boat  into  the 


«  General  Report,  Fruiklin  Committee,  p.  34. 

t  Ibid.,  p.  37 1  alto  Appendix  O,  No.  1. 

X  ParlUment  Report,  1817,  vol.  iv.,  Galloway's, 
Colltnge's  tegtimonV,  tt.  al. 

11  See  Circular  to  Prefectf,  August  1, 1818  j  Fran*. 
Jimr.,  VOL  vill.,  p.  83. 


river.  The  five  otbera  were  put  into  the 
AtUu,  and  exploded  the  same  season  in 
a  similar  manner.  The  case  of  the  Aielm 
McGregor  was  of  the  same  character.  Hie 
head  of  that  boat's  boiler  blew  out  and 
broke  into  numerous  small  fragmenta,  kill- 
ing aeveral  persona  and  wonn&g  othera.* 
Every  consideration,  then,  of  prudence,  and 
even  of  common  humanity,  would  seem  to 
dictate  the  immediate  and  total  abandon- 
ment of  caat-iron  aa  a  material  for  boiler 
heads. 

The  question  of  the  relative  atrength  of 
materials  with  direct  reference  to  their  use 
for  steam-boilers  has  been  made  the  aubject 
of  a  aeries  of  elaborate  experiments  by  a 
sub-committee  of  the  Franklin  Inatitute, 
of  which  Professor  Johnson  waa  chairman, 
in  whose  able  report  the  subject  is  consi- 
dered in  a  light  entirely  new.  In  these  in- 
quiries the  element  of  temptrature  in  ita 
relation  to  tenacUy  has,  it  is  believed,  been 
for  the  first  time  fully  considered.  The 
practical  value  of  the  results  of  this  pro- 
tracted and  laborious  research  baa  been 
admitted  by  men  of  science  throughout  the 
world.  It  would  be  impossible  here  to  give, 
within  any  reasonable  limits,  an  abatract  of 
these  results ;  some  of  the  general  concln- 
aiona  to  be  drawn  from  them  will  alone  be 
stated. 

The  question  of  the  relative  merita  of 
copper  and  iron  as  materials  for  ateam- 
boilera  ia  directly  affected  by  the  experi- 
ments of  thia  committee.  The  advantages 
of  the  former  material  are  its  superior  dura- 
bility, and  ita  high-conducting  power,  be-^ 
aides  the  value  of  the  old  materials ;  but, 
on  the  other  hand,  it  is  found  that  an 
increase  of  temperature  is  attended  inva- 
riably with  a  diminution  of  atrongth,  the 
aquarea  of  the  diminution  of  atrength  vary- 
ing aa  the  cubes  of  the  temperatures.t 
Between  the  freezing  and  boiling  pointa  it 
parts  with  5  per  cent,  of  its  atrength ;  at 
650°  Fahr.,  it  loses  about  one-quarter ;  at 
850%  one-half;  and  at  1300''  it  becomea  a 
viscid,  granular,  soft,  incohesive  aubstanoe, 
entirely  destitute  of  tenacity,  though  it 
does  not  absolutely  melt  under  2000°. 

Iron,  on  the  contrary,  presenta  a  state  of 
fact  directly  the  reverse,  and  apparently 
anomalous;  it  increases  in  tenacity  with  the 
increaae  of  temperature  until  it  reaches  ita 
maximum  atrength  at  about  570%  at  which 
temperature  it  ia  IG  per  cent,  stronger  than 
when  cold.$  When  this  temperature  ia 
exceeded,  however,  its  atrength  rapidly 
diminishea.  An  explanation  of  thia  effect 
will  be  given  hereafter.  The  different  modes 

•  Franklin  Journal,  vol.  vUi.,  p.  308. 
t  Rep.  on  Strength  of  Matexiiua,  p.  73. 
t  Ibid,  p.  SIS. 
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^  mannftetiire  also  were  found  materially 
to  affect  the  tenacity  of  iron.  Repeated 
piUng  and  welding  is  attended  with  a  great 
increase  of  streng&.*  Pig  iron  of  a  white 
fracture  prodaoed  the  most  cohesiTe  bars ; 
lively,  gray,  dead  gray,  and  mottled  metal 
prodooe  bars  inferior  to  the  first  by  from 
1  to  5  per  cent. ;  and  a  mixture  of  all  the 
kinds  gave  the  most  unfaTOurable  result, 
being  from  5  to  10  per  cent,  below  the  first 
in  tenadty.t  The  difference  between  the 
strength  of  boiler-plate  cut  lengthwise,  and 
that  cut  across  was  found  to  be  about  6  per 
eent.  in  favour  of  the  longitudinal  over  the 
enM8-cnt.t  Rivetiiig  diminished  the  strength 
about  one-third.  §  Long  use  and  exposure 
were  attended  with  great  loss  of  strength.  || 
Overheating  also  produoed  a  permanent  re* 
doetion  of  tenacity  about  one-thtrd.f  The 
thinning  of  boiler-plates  by  pressure  wss 
alsQ  made  a  subject  of  careful  inquiry.  It 
was  found  to  amount  in  iron  to  about  16^ 
per  cent  of  the  whole  area»  to  take  place  less 
in  heated  than  in  cold  spedmens,  and  to  be 
attended  with  great  weakening  of  the  plate.** 
Fractures  at  high  temperatures  took  place 
suddenly,  and  the  section  was  smooth,  flat, 
and  tapering.ft  An  important  practical 
result  of  this  investigation  is,  that  boiler 
iron  cannot  safely  be  exposed  to  a  pressure 
greater  than  one-Jfifth  of  Its  standard  maxi- 
mum cohesion ;  12,500  lbs.  of  extension  on 
each  square  inch  of  cohesive  action  may  be 
assigned  as  the  safe  working  strain  of  iron 
boilers. 

A  result  which  affords  an  explanation  of 
the  apparent  anomaly  with  r^ard  to  t!M 
tenacity  of  iron  before  noticed,  grew  out  of 
a  minute  investigation  of  the  same  subject  by 
Professor  Johnson.  It  is,  that  iron  which 
has  been  subjected  to  a  tensile  force  while 
heated  to  a  temperature  not  exceeding  500^ 
or  600^  Fahr.  (that  force  being  equal  to  the 
nhoit  tenacity  of  the  metal  b^ore  keaiinp), 
will,  when  again  cooled  down  to  the  ordi- 
nary temperature  of  the  air,  be  found 
stronger,  not  only  than  it  was  before  heat- 
ing and  straining,  but  also  itronper  than  it 
«MW  wkUe  MotXt  This  shows  that  the  increase 
of  tenacity  is  not  due  to  the  presence  of 
beet,  aa  it  still  remains  after  the  metal  is 
cooled,  bnt  probably  to  some  molecular 
change  m  the  iron  which  the  increase  of 
temperature  allows  the  tension  to  produce. 

*  Bep.  on  Strength  of  Materials,  p.  2S4. 
t  lWd,p.189 

X  Bcp.  on  Strength  of  Materials,  p.  324,  fi. 
f  Ibid,  p.  228. 
I  Ibid,  p.  237. 
%  Ibid,  p.  246. 
••  Ibid,  p.  246. 
tf  Table  XLVIL,  ibid,  p.  125. 
a  Awur,  Journal  Seimee  (new  series),  vol.  I., 
p.  299. 


This  principle  has  been  made  the  foundation 
of  Inventions  for  the  improvement  of  the 
manufacture  of  iron,*  and  of  articles  formed 
therefrom  (such  as  chains,  connecting-rods, 
&c.),  and  has  relation  to  steam-boilers  not 
less  than  other  articles  formed  of  iron,  inas« 
much  as  the  strain  put  upon  an  iron  boiler  at 
a  high  temperatnre  is  proved  not  so  to 
weaken  it  as  to  render  it  afterwards  liable  to 
rupture  by  a  less  force*  The  same  experi* 
ments  prove  that  when  the  temperatures 
above  mentioned  are  mudi  surpaued,  iron 
begins  rapidly  to  lose  not  only  the  acquired 
additional  strength,  but  also  that  which  it 
possesses  in  the  cold  state,  as  it  came  from 
the  hammer  or  the  rolls. 

In  another  respect,  the  inflnenoe  of  heat 
upon  iron,  within  the  range  of  temperature 
above  stated,  is  found  to  be  important. 
In  a  report  on  this  subject  made  to  the 
bureau  of  construction,  equipment,  and 
repairs,  of  the  navy  department,  under  date 
of  Sqitember  4,  1843,t  the  interesting  fact 
is  presented  that  a  bar  or  bolt  of  iron 
of  good  quality,  when  strained  lengthwise 
with  such  a  force  aa  to  break  it  while  cold, 
will,  in  general,  be  elongated  before  it  ac- 
tually breaks  by  about  16i  per  cent,  of  its 
original  length;  but  that  the  same  iron 
when  strained  at  a  high  temperature,  not 
exceeding  400^  and  with  a  force  equal  to 
that  whieh  broke  it  in  the  cold  state,  will 
only  be  elongated  6|  per  cent.,  or  about 
one-third  as  mueh  as  when  the  same  force 
had  been  applied  to  it  cold.  This  principle, 
applied  to  the  steam-boiler,  shows  that  there 
is  no  danger  of  reducmg  the  thickness  of 
the  sheet  of  iron  by  such  a  force  of  steam 
as  would  place  the  boiler  under  the  same 
strain  as  it  would  bear  when  cold. 

It  is  believed  that  the  republication  of  the 
whole  investigation  of  the  Committee  of  the 
Franklin  Institute,  and  its  wide  dissemina- 
tion among  the  practical  engineers  of  our 
country,  would  be  an  important  service  to 
the  cause  of  public  safety. 

When  the  material  used  for  boilers  is  the 
best  in  its  general  khid,  it  may  still  be  in- 
dividually defeotive  in  quality.  Mr.  Cist 
expresses  the  opinion  that  much  of  the 
boiler  iron  of  the  west  is  made  from  In- 
ferior ore,  deficient  in  fibre  and  tenacity. 
The  case  of  the  LouU  Whetul  is  mentioned 
aa  an  illustration,  in  which  the  boilers  gave 
way  on  the  first  trip,  under  ordinary  pres- 
sure, and  while  containing  a  sufficient  sup- 
ply of  water  to  preclude  the  idea  of  their 
being  softened  by  beat.  The  repeated  re- 
commendation of  a  test,  to  be  enforced  by 


•  Professor  W.  B.  Johnson's  Patents  of  Jnno  and 
July,  1838. 
t  Doc  No.  2, 2nd  session,  28th  Cong.,  p.  GS9. 
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law  of  tiie  qwdity  of  iron  wed  for  boiten, 
indieatet  tlie  codatenoe  of  a  general  ooafic- 
tioB  that  the  quality  employed  for  this  par* 
poae  ie  often  daogevouily  inferior.*  ▲ 
number  of  instanoei  are  giien  in  whioh  the 
boiien  or  fluea  were  deAdent  in  thiekneaa. 
Sttoh  were  the  oeaea  of  the  Ofyde,  the  B* 
fiV/iMMy  tiie  JVntmit  OranoeOi  Supttwrt 
JISmomH,  AU&m,  MafBgH^^  and  otbera ;  In 
all  which  eaaee  there  appeara  to  have  bean 
no  defMeney  of  water  in  te  boiien.  Tha 
ateam-boat,  OiUUr^  ia  oited  aa  a  ramarkabia 
inatanee  of  the  danger  ariaing  fnatL  defteieBt 
thiekneea  of  iron.  In  tUa  eaae  the  boat 
waa  careened  to  one  aide— a  poaition  alwaye 
involTing  danger  to  the  upper  boiler  from  a 
defideney  of  water;  yet  the  lower  iioe, 
(which  proved  to  be  the  thinnaat,)  although 
oompietely  anbmerged,  ooUapsed,  while  the 
thicker  fluea  on  the  other  aide»  though  un« 
duly  heated,  did  not  give  way.f 

Bad  woriunanahip  ia,  doubtle8a«  a  frequent 
aonroe  of  accident,  though  from  the  nature 
ef  the  caae,  lull  information  on  thia  point 
cannot  readily  be  obtauMd.  Moat  of  the 
eaaea  in  which  thia  oauae  ia  diatinetly  as- 
signed,  oonaiat  ratiier  of  omiaaiona  of  in^ 
portent  parte  tiian  of  defoetlYe  work.  With 
reference  to  repaira,  however,  there  ia  diieet 
erideaoe  to  ahow  that  they  are  lireqnently 
done  in  great  haate,  and  without  a  due  regard 
to  aefety.  One  caae  ia  giTcn  in  whidi  an 
iron  boiler  was  patched  wUh  copper  riyets  \ 
and  one  in  which  repaira  were  inade  by  un« 
praotiaed  apprentice  boya,  becanae  good 
workmen  could  not  be  inunediatdy  ob- 
tained. 

(7b  b€  eeafiMietf.) 

SPBCIVIOATIOMe  OV  BNGUaB  PATI1IT8  BK- 
aOLLSD     DUUKO    TBB    WBnK    BNDING 

SOtb  OF  anPTEM EM,  1849* 

AiiEXANDBB  Swan,  of  Kircaldj,  in 
the  county  of  Fife,  manufaoturer.  For 
improvements  in  heating  apparatus  and 
in  applifing  hot  and  warm  air  to  tnonti- 
fa/c&arieg  and  other  purposes  where  the 
same  ars  required^  ratent  dated  Mareh 
14, 1849. 

Mr.  Swan  deacribes  and  elaims— j^«l, 
a  Bteam  boiler  in  ao  fkr  aa  regards  ^e 
manner  in  which  straight,  or  rectanffular 
eylinders,  or  tubes,  are  therdn  eombined 
with  curved  tubes,  or  flues,  carried  spi- 
rally around  the  others,  for  the  purpose 
of  generating  steam. 

Second. — An  apparatus  for  the  destruc- 
tive distillation  of  coal,  peat,  and  other 

*  Bm  Appendix  G.,  Comi.  of  Gist,  OuUurto,  8pea- 
cu,  DawMH,  Dnnlop. 
t  Kr.  CIsf  •  oenmmaloatloB. 


tike  substances,  ia  so  fhr  m  regards  the 
dmiiar  combination  therein,  of  straight 
or  rectangular  cylinders  or  tubes,  with 
cnrred  tubes  or  flues,  carried  spirally 
around  the  others,  and  the  application  of 
such  combination  to  the  distillation  of 
coal,  neat,  and  other  like  substances. 

Third. — An  apparatus  for  evaporating 
lees  in  80  far  as  regards  the  application 
to  such  purpose  of  a  eombinaUoa  of 
straight  or  rectangular  cylinders,  or 
tubes,  with  curved  tubes  or  flues,  carried 
q[»iraUy  ronnd  the  others,  and  also  a 
peculiar  method  of  Bepsrating  the  stoam 
mm  the  lees. 

And,  FotcrtA,— Various  methods  of 
applying  Uie  peculiar  combination  afore- 
said of  straight  or  rectangular  tubes, 
eylinders,  or  coils  of  tubing,  with  curved 
tubes  or  flues,  carried  spirally  ronnd 
them,  to  heating,  drying  and  desdcatfng 
purposes. 

We  shall  give  in  an  early  Number  the 
description  Si  the  apparatus  referred  to 
in  the  third  of  these  claims. 

Amdkbw  Shanks,  of  Bobert-strseii 
Addphi,  Middleaez,  engineer.  JRm*  am  im* 
proved  mode  qf  gvemg  form  to  oerteim 
metole  when  in  a  JIM  or  etolten  state. 
Patent  dated  March  14,  1849. 

The  improved  mode  which  form  tiie  sub- 
ject matter  of  this  patent  ooansta  in  caatuif 
pipes,  cylinders,  and  aphericd  Teasels  with- 
out using  cores  during  the  process  of  casting. 
For  this  purpose  a  metd  mould  of  the  pipe 
or  cylinder  is  put  upon  a  machine  oooaistiag 
of  severd  drums  or  pulleys,  upon  whidi  the 
mould  rests.  When  the  molten  metd  is  to 
be  poured  into  the  mould  the  drums  are  set 
In  motion  by  some  moving  power,  whidi 
causes  the  mould  to  rsvoWe  steadily  upon 
its  axis ;  the  molten  metd  is  thus  soade  to 
adhere  by  centrifngd  force  to  the  sides  of 
the  mould,  which  is  kept  in  a  state  of  mo« 
tion  till  the  metal  becomea  odd  or  act. 
When  the  hollow  vessd  is  of  a  sphericd 
form,  the  mould  ia  act  upon  the  top  of  an 
upright  spindle,  which  is  kept  revoldw 
while  the  metd  ia  being  poured  in,  aad 
until  it  seta  aa  in  the  former  case* 

GIalsi.-*The  mode  of  forming  pipes  and 
oylhiders  by  means  of  oentrifngd  fsroo  and 
without  the  dd  of  cores. 

Thomab  CiJiaxn,  of  Hackney,  BCddlo- 
aex,  engineer,  and  Thomas  Motlbt,  of 
Bristol,  C.B.  tbr  certain  improvemoHte  in 
obtahUng  and  t^lying  motive  power^  also 
tmpreeeaiew/f  in  railroads  and  other  roMb, 
ami  in  sapporting  pressure^  resisting  streish 
and  protecting  against  fro,  Fstcsit  dated 
Marohl4, 1849. 
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The  {Mtntea  dMoribe : 

1.  A  tabular  boiler  in  whioh  the  tubas  are 
ef  a  aueh  tmaller  bore  than  nioal,  and  a 
fan  if  employed  to  eaoie  the  water  to  circu* 
late  throogh  the  tabes. 

CZetm. — The  application  of  a  Ikn  to  oaose 
the  oireolation  of  the  water  and  Ae  separa- 
tion of  the  steam. 

2.  A  earriage  and  loeomotlve  oombined 
—the  noTelty  of  whioh  appears  to  con^t 
iolelj  fat  the  eombination. 

CMw-^-The  loeomotite  and  carriage,  u 
described. 

3.  A  j^le-driving  engine  of  peeaUar  eon* 
slAietion.  A  rope  or  chain  is  attached  to  the 
head  of  the  pile— then  passed  over  a  pnllcrf, 
fixed  to  the  top  of  a  piston  rod  of  a  steam, 
water,  or  air  sf  linder-^after  which  it  is  car- 
ried np  over  a  polley  affixed  to  the  upright 
shears  of  the  frame,  and  attached  to  the 
ram.  By  this  arrangement  the  lift  of  the 
ram  from  the  pile  at  each  stroke  of  the 
engine  continues  uniform.  The  same  land 
of  motion  and  machinery  may,  it  is  stated, 
be  employed  for  boring  holes  in  stone,  by 
substituting  the  boring  tool  for  the  ram. 

C7aJm.— The  arrangements  of  the  pOe- 
driving  engine,  as  described. 

4.  An  improved  steam  excayating  ma- 
efaine,  in  which  the  motion  of  the  shoyelling 
and  lifting  tool  is  produced  by  a  crank  and 
levers,  so  that  it  describes  nearly  an  ellipd- 
ealpath. 

CXcrfm.— The  ezcaratlng  machine,  with  the 
**  circular  motion"  giren  to  the  excavator. 

And,  5.  Several  other  improvements  re- 
latfaig  to  the  construction  of  roofs,  beams, 
girders  and  bridges,  to  the  Ibrmation  of 
earrisge-ways  by  lines  of  wooden  blocks,  and 
to  the  rendering  of  floorings  fire-proof. 

RoBSBT  Ross  RoWAK  MooEB,  of  the 
Temple,  bsirister-at-law.  For  tsq^roee- 
mentt  t»  the  numttftKeiun  nf  ieiten  and 
fowrtt  to  fte  dfpUed  to  $kop  frmUi  and 
frtker  twrfaeoi.  Patent  dated  March  14, 
1848. 

The  firrt  of  these  "improvements"  con- 
rists  in  forming  letters  and  figures  of  gutta 
pesdia,  or  gutta  percha  along  with  other 
fubstaaces,  and  MUier  plain  or  colonred. 

A  second  improvement  consists  in  fbim- 
ing  the  letters  and  figures  hi  outilne  merely, 
and  affixing  them  to  bases  of  wood,  glass,  or 
gutta  percha. 

CUnf.— 1.  Tlie  maanftusture  of  letters 
and  figures  by  moulding  them  of  gutta 
percnau 

2.  The  making  of  ornamented  letters  and 
^gurea  in  outline,  as  represented. 

WiixzAic  Patnx,  of  163,  New  Bond- 
street,  watch-maker.  Jbr  improvememtM  in 
cfoefo  and  waUkea,  Patent  dated  Mareh 
14, 1849.    Bee  l.,  p.  899. 


FEAiroia  Hat  Thomson,  doctor  of  me- 
dicine, of  Hope-street,  Glssgow.  Far  an 
iatproptnent  or  itnpro  V€tntnt9  in  tnuUtn/i 
aoppor  and  other  orar.  Patent  dated  March 
14,  1849. 

The  patentee  has  disdsimed  the  words 
**  and  other,"  and  confined  his  patent  to  the 
smeltiag  of  copper  ores  alone.  The  ina- 
provement  therein  oonshrts  hi  the  applieatloB 
of  whinstone  iron  8h^',  or  other  aimikr 
mattera  consisting  chiefly  of  silex,  ss  a  flux 
to  be  employed  in  the  reduction  of  the 
ores,  whether  in  the  form  of  sulphurets,  car- 
bonates, or  oxides.  A  good  flux  is  stated  to 
be  dbtdned  by  uaing  with  one  ton  of  the 
ealdned  copper  ore  four  hundred  weight  of 
broken  whinstone  and  seventy  pounds  of 
pounded  coke ;  if  barilla  be  added,  a  smaller 
quantity  of  the  whinstone  will  suffice. 

Clsifli.^The  employment  of  whinstone  or 
iron  slag,  as  a  flux  for  oopper  ores. 

OsoAon  FxnouaoN  WiL80K,^of  Belmont, 
Vauxhall,  gentieman.  For  improoemenie 
4n  tho  wiamffnetmre  (jf  eandlee  and  nighi- 
Uffhte.    Patent  dated  Mareh  14, 1849. 

These  improvements  relato  to  the  purifi- 
eation  of  vegetable  tallow  and  paraphine  and 
to  their  employment  in  the  manuiuiture  of 
eandles  with  double  wieks. 

The  vegetable  tallow  or  paraphine  is  flrst 
put  into  a  vessel  with  abonk  eight  per  cent, 
of  sulphnric  sdd,  1*8  sp.  gr. ;  it  is  afterwarda 
distilled ;  but  in  order  that  it  may  be  kept 
lirom  coming  in  contact  with  the  atmoapheric 
air,  the  distiUation  is  effected  by  the  intro- 
duction of  steam  in  numerous  jets  at  the 
bottom  of  the  vesseL 

No  claims. 

William  GnAmiz,  of  Salford,  bleacher 
and  dyer.  For  eertain  improvemente  tn  the 
method  or  proeeee  of  drying  and  Jiniehiny 
foown  and  other  JbMee,  and  in  /AsMecM- 
iiery  or  apparaiuefar  perfiumdng  the  eamei 
part  of  which  knprotimenU  are  appUeoJMe 
to  etretehing  woven  foMee,  Patent  dated 
March  14,  1849. 

For  a  full  account  of  this  speeiflcation, 
see  ante,  p.  266. ' 

PlBMlK    AVOVSTIN    CBAUVFOURinB,  Of 

Regent's-quadrant,  merchant.  Fbr  certain 
HnprovemeMte  in  the  mamtffaetmre  qf 
watehee.    Patent  dated  March  14, 1849. 

1.  The  maln-spriag  of  the  watch  is  to  be 
carried  around  the  periphery  of  the  case,  so 
liiat  it  may  be  mndi  laiger  in  diameter  and 
more  capable  of  sustshiing  a  strong  pres- 
sure than  usual— an  arrangement  mere  espe- 
cially applicable  to  watches  which  are 
required  to  go  a  long  time  without  winding 
up.    . 

2.  The  whedi  and  other  works  of  the 
watehare  placed  In  a  separate  plane  firom 
the  spring. 


284 


EKQLI8H  SPfClVICATXONS   ENBOLLED   DURING  TUE.WJUK, 


3.  The  main-ftpring  is  conneoted  to  tha 
moying  parts  by  a  central  boss  of  a  peculiar 
oonttraction. 

Claim. — Each  of  the  above  improTementa^ 
as  described. 

.  John  Smith,  of  Hare  Craig*  Dandee, 
factor  to  Lord  Douglas,  of  Douglas.  For 
improvements  in  the  manufacture  of  flour 
applicable  to  maJnng  of  bread,  biseuitSt  ond 
pastry.    Patent  dated  March  14,  1849. 

The  object  of  this  invention  is  to  effect 
the  reduction  of  oatmeal  to  the  state  of  flour 
by  means  of  a  dressing  machine,  similar  to 
that  employed  in  the  manufacture  of  wheat 
flour.  The  meal  is  fed  into  the  dressing- 
cylinder  through  an  upright  cylinder  or  hop* 
per,  fitted  with  a  set  of  revolvmg  arms, 
which  greatly  facilitate  the  dressing.  The 
velocity  necessary  to  be  given  to  the  dress- 
ing machine  is  stated  to  be  considerably 
greater  than  that  required  for  wheat  flour. 

Claim. — ^The  dressing  of  flour  made  of 
oats  by  the  machine  described, 

PnCBRB  A.  FONTAINKUORBAU,  Of  Sottth- 

street,  Finsbury,  London.  For  certain  sm- 
provements  in  coating  or  covering  metallie 
and  non'metallie  bodies.  (Communication.) 
Patent  dated  March  14,  1849. 

The  patentee  specifies  a  great  number  of 
new  solutions  of  metals,  which  may  be  em- 
ployed in  coating  other  metals  by  the  aid  of 
the  galvanic  battery.  We  select  some  of 
the  more  remarkable  :^ 

For  Gilding. — ^Take  1  part  chloride  of 
gold,  and  precipitate  with  a  soap  made  of 
gayac  pitch ;  then  dissolve  the  precipitate, 
in  100  parts  of  hot  water,  into  which  there 
has  been  put  10  parts  of  caustic  potash,  or 
its  equivalent  of  caustic  soda. 

Another  for  Gilding. ^-Take  I  part  oxide 
or  chloride  of  gold ;  dissolve  in  200  parts 
of  hot  water  with  20  parts  of  caustic 
potash,  or  its  equivalent  of  caustic  potash, 
to  which  add  15  parts  of  sulphate  of  potash 
or  soda,  for  the  purpose  of  rendering  the 
fluid  more  capable  of  conducting  the  gal- 
vanic current. 

For  Platinizing, — Use  a  solution  of  bi- 
chromate of  platinum  and  potassium. 

J^  Silvering.-^Vse  a  solution  of  the 
carbonate  of  silver  and  the  carbonate  of 
ammonia. 

Allbk  Braoo,  of  Queen*s-row,  Penton- 
ville,  bath-keeper.  For  improvements  in 
propelling  by  atmospheric  pressure.  Patent 
dated  March  14,  1849. 

The  object  of  these  improvements  is  the 
same  which  has  occupied  the  attention  of  so 
many  inventors,  viz. ,  to  get  rid  of  the  slit  in  the 
atmospheric  main.  The  arrangements  adopted 
for  this  purpose  by  the  patentee  consist  in 
ha?  ing  sets  of  cylinders  laid  between  the  rails, 
and  parallel  thereto,  each  cylmder  beiog 


fitted  with  a  piston,  the  rod  of  which  [ 
through  stuffing-boxes  in  the  ends  of  the 
cylinder,  and  is  connected  outside  to  a  Ion* 
gitudlnal  bar,  notched  or  toothed  upon  its 
upper  edge.  The  cylinders  placed  between 
the  rails  are  connected  by  short  pipes  to  the 
main  exhaust  pipe,  which  is  laid  outside  of 
the  rails.  The  propelling  carriage,  in  com- 
ing over  the  positions  of  &e  respective  cylin- 
ders, becomes  partially  connected  to  the 
notched  bars  by  means  of  a  paul  which  falls 
into  one  or  other  of  the  notches ;  and  the 
movement  of  the  piston  is  effected  at  the 
same  instant  (by  the  communication  being 
opened  up  between  the  cylinder  and  the  air 
exhaust-pipe),  which  canses  the  carriage  to 
be  propelled  so  much  in  advance,  by  whidi 
it  comes  in  contact  with  th^  notched  bar 
connected  with  the  next  cylinder,  where  it 
receives  another  push  forward,  and  so  on 
continuously,  until  the  pauls  are  lifted  up 
from  coming  in  contact  with  the  notched 
bar. 

C7<rfm.~^The  above  mode  of  propelling  by 
atmospheric  pressore,  and  especially  tbe 
notched  bar  attached  to  the  piston  rods. 

Jambs  Williamson  Brookb,  of  Cam- 
den Town,  gentleman.  Fbr  improvemaUa 
in  lamps.    Patent  dated  March  14,  1849. 

These  improvements  have  special  refer- 
ence to  spirit  lamps.  The  spirit  is  contained 
in  a  glass  reservoir,  from  which  it  is  con- 
veyed, by  capilliary  attraction,  throogh  a 
cotton  wick  into  an  upright  metal  tube, 
where  it  is  vaporised  by  the  heat  of  the 
burner,  and  from  which  the  gas  or  vapor 
generated  is  conveyed  through  two  small 
holes  into  another  tube,  where  it  gets  mixed 
with  atmospheric  air  admitted  by  a  hole  in 
the  side  of  that  tube  (the  top^of  ^ch  forms 
the  burner).  The  mixed  gases,  or  air  and 
vapour,  escape  through  holes  pierced  in  d^ 
burner  where  it  is  ignited. 

Two  other  varieties  of  burners  are  shown 
in  the  drawing  as  being  applicable  to  the 
same  sort  of  lamps.  In  one  of  these,  the 
slit  across  the  burner  Is  at  top,  so  that  the 
flame  is  of  a  flat  form ;  in  the  other,  a  flat 
flame  is  produced  by  the  gas  being  allowed 
to  escape  from  a  hole  directed  at  an  angle  to 
a  plane  surface  or  plate  of  metaL 

Claims. — 1.  The  lamp,  as  described. 

2.  The  two  varieties  of  ^homers,  as  de- 
scribed. 

JosBPH  Bbranobr,  of  the  firm  of  Be- 
ranger  and  Co.,  of  Lyons,  C.E.  For  um- 
provemenis  m  weighing-machines.  Patent 
dated  March  19,  1849. 

These  improvements  are  exemplified  liy 
numerous  drawings,  without  which  it  woaM 
be  difficult  to  describe  them  in  detail.  We 
can  but  say  that  they  have  reference ;  first,  to 
weighing-machines  constructed  on  the  steel* 


EKOLISn   SFBCI7ICATI0KS    CK&OILED   DUItIKO   THE   WEEK. 


285 


ywd  priDCtple ;  second,  to  counter  and  ware<- 
boate  scales  and  beams ;  and,  third,  to  weigh- 
ing machines  for  ascertaining  the  weight  of 
locomotive  engines  and  carriages.  A  pecu- 
tiar  feature  of  this  last  class  of  weighing- 
machines  is,  that  each  time  a  locomotire  or 
carriage  comes  upon  the  machine  to  be 
weighed,  its  weight  is  registered  by  an  appa- 
ntvs,  formed  of  a  roTohing  cylinder  coYcrod 
with  pvper,  and  a  pricker  which  marks  upon 
the  paper  the  weight  pat  oa  the  machine. 
The  oylUnder  and  pricker  are  moved  by  put- 
ting on  and'  taking  off  the  weight  upon  the 


Thomas  Hxnbt  Russill,  of  Wednei« 
bury,  patent  tube-manufacturer ;  and  John 
Stmphxn  Woolsich,  of  Birmingham,  che- 
mist. Jbr  intprwemmit  in  coaUng  irtm 
mul  certain  otkir  miial$,  and  alloys  of 
metaU.    Patent  dated  March  19,  1849. 

Tliese  improvements  consist  firstly,  in 
coating  iron  by  the  metal  cadmium,  either 
with  the  aid  of  eleetrieity,  galvanism,  or  the 
magneto-electrio  machine,  or  by  immersion 
in  a  hot  bath  of  the  metal. 

When  the  coating  is  to  be  effected  by 
means  of  the  galvanic  trough,  a  precipitate 
of  cadmium  is  first  formed,  whidi  is  then 
dissolved  in  a  solution  of  the  oysnate  of 
potassa.  The  articles  to  be  coated  are  im- 
mersed in  the  solution  and  treated  in  the 
vsnil  manner  now  practised  in  coating 
metals  by  the  aid  of  the  galvanic  battery. 
The  positive  wire  should  terminate  in  a  plate 
of  cadmium,  and  that  should  surround  or  be 
placed  at  a  few  inches  from  the  surfaces  to 
be  coated. 

When  the  articles  are  to  be  coated  by  im« 
mersion  in  the  molten  metal  then  a  portion 
of  tin  is  to  be  sdded  to  the  cadmium.  The 
articles  are  cleaned  by  dipping  in  dilute 
acid,  and  then  plunged  into  the  melted 
metal ;  being  kept  in  which  for  some  time, 
the  surfaces  will  become  coated.  The  sur- 
lisoe  of  the  melted  metal  is  kept  covered 
with  oil  or  tallow,  to  prevent  the  action  of 
the  oxysen  of  the  atmosphere  upon  it. 

Articles  made  of  iron  may  be  protected 
by  being  partially  covered  with  cadmium, 
sneh  as  screw-propellers,  &c. 

The  patentees  describes,  secondly,  certain 
aethoos  of  coating  metals  with  copper  by  the 
aid  of  the  soluble  acetates,  bensoates,  and 
cymltes  of  poNsw 

CZsMMf. — 1.  The  coating  of  metals  or 
aUoys  of  metals  with  cadmium,  or  alloys  of 
oadmium,  and  the  partially  covering  of 
articlea  to  be  protected  with  cadmium. 

2.  The  coating  of  metals  with  copper  or 
alloys  of  copper,  by  means  of  the  soluble 
■eetatea,  bensoates,  and  cyanates  of  potassa. 

Alfbid  Tinckmt  Nbwton,  of  Chancery- 
ane,  mechoaical  draughtfman*     For  tw- 


provemmtt  in  the  manu/aeture  of  piled 
fabriea.  (Communication.)  Patent  dated 
March  19,  1849. 

The  patentee  describes  and  claims — 

1.  Certain  improved  arrangements  for 
bringing  forward  the  wires  to  the  lay,  in 
looms  for  weaving  p'led  fabrics — ^inserting 
them  into  the  shed— bringing  them  up  against 
the  warp— -withdrawing  them  from  the  pile 
after  the  same  haa  been  formed— and  bring- 
ing them  again  into  a  position  to  be  again 
re-employed  in  the  same  way. 

2.  The  employment  of  guides  for  the 
wires,  and  which  move  along  with  the  wires 
when  these  pass  through  them. 

3.  The  employment  of  two  wires,  so  that 
these  may  be  introduced  one  from  each  side 
of  the  loom,  and  thus  abut  or  overlap  each 
other  at  the  centre  of  the  loom. 

4.  Certain  arrangements  for  beating  up 
the  wires  against  the  lay,  without  causing  a 
corresponding  movement  of  the  harness  or 
shuttle.    And, 

5.  The  employment  of  wires  with  the 
ends  sharpened,  so  that  when  they  are  with- 
drawn from  the  pile,  the  loop  may  be  cut 
by  them. 

WiLUAX  Harrison  Pickbrino,  of  Li- 
verpool, merchant.  For  improvemonio  in 
eofqforoHnff  brine  and  certain  other  Jluide, 
(Communication.)  Patent  dated  March  19, 
1849. 

The  patentee  proposes  to  employ  for  eva- 
porating brine  two  large  shidlow  vessels 
connected  together ;  the  one  is  about  twice 
the  depth  of  the  other ;  the  deepest  vessel  or 
pan  contains  coils  of  steam  pipes  laid  hori- 
sontally,  with  thehr  upper  side  above  the 
surface  of  the  fluid  to  be  evaporated,  and 
leaving  a  space  below  them,  from  which  the 
deposited  salt  may  be  easily  taken.  The 
two  vessels,  when  connected  together,  are 
provided  with  sluices — one  near  the  hot* 
tom,  and  the  other  near  the  surface  of  the 
fluid.  The  cold  brine  flows  into  the  steam- 
heated  vessel  at  the  lower  sluice,  and  the 
heated  brine  flows  out  to  the  other  vessel  by 
the  upper  one. 

Claime. — 1.  The  sluices  employed  in  pans 
for  evaporating  salts,  to  allow  of  a  free  cir« 
eolation  of  the  fluid  through  the  pans. 

2.  The  having  the  one  vessel  containing 
the  steam  pipes  deeper  than  the  other  vessel, 
and  connecting  them  together  by  an  inclined 
plane. 

AlbxandbbMcDouoall,  of  Longsight, 
Lancaster,  chemist.  For  improvemente  in 
recovering  neeful  products  Jrom  the  water 
need  in  washing  and  in  treating  wool,  wooU 
len  cotton,  and  cotton  fabrics  and  other 
fabHcs.    Patent  dated  March  19,  1849. 

The  specification  of  this  patent  describes 
those  improvements  only  which  relate  to 
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nooyering  **  vsefbl  prodaote  from  tlM  water 
Qsod  in  wuhing."  These  coniist  in  forming 
a  predpitote  of  the  aoap  in  the  water  by 
means  of  the  muriate  of  lime  (or  chloride 
of  ealcinm),  from  whieh  the  water  it  ex- 
tracted, alter  whieh  it  is  treated  with  muria- 
tic add  in  the  same  way  as  animal  fstty 
adds  are  treated  by  eandle^makers.  A 
rseolting  product  of  this  treatment  is  the 
mniiate  of  Mme»  whieh  (am  be  again  eai« 
ployed  for  the  same  pnrpoio. 

Claim. — ^Tbe  means  described  for  rsooTier- 
ing  nseAil  prodnets  fin>m  water  employed  in 


Samuel  HaiiA)  of  King's  Arms-yard^ 
Colemaa.8tr<Bet>  London,  G.  B.  fbr  Im- 
pro9emeni$  in  appanmiu^  for  ^feeUng  th$ 
eombmatUm  ^  Juk  muH  eonmwUnff  nnokB, 
and  for  prevenHnp  eseploihnM  of  9tetm 
boUen,  and  other  aeeidents  to  which  they 
are  Uable.    Patent  dated  March  19,  1849. 

In  this  new  apparatus,  or  fumacet  of  BAr. 
Hall,  the  bars  are  inclined  from  the  hori- 
zontal line  toward  the  back  of  the  for- 
nasei  they  are  acted  upon  by  rsrolying 
eoeentrics,  to  which  they  are  attached  so 
as  to  have  an  alternating  motion  from 
firont  to  back  of  the  f^maoe:  at  front 
tlie  top  of  the  fixmace  is  coTcred  with  a 
boiler  protector  (a  water  heater);  at  the 
fMher  end  of  the  fmraace  there  is  a  trap- 
door formed  of  fire-brick,  upon  which  the 
scoria  from  off  the  bars  collects,  and  which 
is  acted  upon  by  a  hand  iCTer,  so  that  the 
nnburnt  materials  upon  it  may  fall  into  the 
ash-pit. 

The  steam  boiler  is  prorided  with  a  pipe 
leading  from  the  safety-valTC  to  the  furnace, 
so  that  in  the  erent  of  steam  blowing  off  at 
the  Talve,  it  is  conreyed  into  the  furnace, 
and  damps  the  fire. 

The  specification  next  describes  a  feeding 
apparatus  for  supplying  water  to  the  boiler, 
which  consists  of  a  chamber  which  is  alter- 
nately filled  and  emptied  into  the  boiler  by 
means  of  two  cocks,  the  one  leading  from  a 
supply  pipe  into  the  chamber,  the  other 
leading  from  the  chamber  into  the  dstem. 
The  cocks  are  opened  and  closed  by  qieans 
of  wheel  gear  attached  to  them  i  the  speed 
of  the  wheels  is  regulated  by  the  float,  which 
is  made  to  act  upon  a  band  mnning  over  two 
cones,  which  causes  the  wheels  to  tnm 
quicker  or  slower,  according  to  its  position 
on  the  cones. 

The  last  improvement  described  consists 
in  baring  wheel  gearing  attached  to  the 

fety-valve,  which  caases  it  to  keep  con- 
stantly  turning  round  on  its  seat,  and  thereby 
prevents  tiie  risk  of  Ite  becoming  locked. 

Georgb  Kkox,  of  Moorgate-street,  Lon- 
don, secretary  to  the  Shrewsbury  and  Bir- 
mingham  BaUway  Company.  Fbrtei/wsee- 


In  raUw&y  earriagee*    Patent  dated 
March  19,  1848. 

1.  Mr.  Knox's  improvements  condstt first, 
in  the  construction  of  a  buffer-truck  or  car- 
riage, which  consists  of  three  distinct  pieces 
or  oarriage  bodies,  placed  some  distance 
apart  from  each  other,  and  affixed  to  aframe, 
the  dde  rails  of  whieh  aie  capable  of 
being  slid  Ite  one  over  the  otlMr,  like  a 
tdeseope  tube.  Bnftrs,  oouposed  of  rii%i 
of  vuleanised  India  rubber  and  metal  pletee 
placed  upon  a  dldhig-«od»  are  Interpossd 
between  the  pieces  of  the  osrriage;  bceaka 
are  placed  between  the  wheds  on  eadi  aide, 
and  are  connected  by  springs,  so  that  when 
the  firame  of  the  carriage  shortensttiM  breaks 
begfai  to  act  upon  the  wheeist 

8.  Abaffer  is  last  described^  composed  of 
flat  springs,  attached  to  a  malleable  item 

.  cylinder,  which  dides  within  another  box  or 
(Camber ;  also  a  modification  of  this  buffer 
composed  of  malleable  iron  cylinders,  wi& 

,  hdicali  pringa  placed  indde. 

3.  A  draw-bar  and  hook,  with  a  heileal 
spring  saperimposed  between  the  heed  of 
the  draw-bar  and  the  carrlagew 

4.  Mr.  Knox  ddms,  lattly,  making  Hbm 
intemd  surface  of  the  naves  of  raiiway  car* 
riage  wheels  to  terminate  in  a  bdl-shape,  bf 
which  the  risk  of  breakage  to  the  axle  at 
that  part  is  lessened. 

5.  A  ventilator  for  railway  earriagei, 
which  is  composed  of  two  slotted  plates, — 
the  one  slides  over  the  serfhce  of  the  other» 
so  that  the  openings  may  be  made  greater  er 
less  at  pleasure. 

6.  An  improved  ooupUng-screw  for  nil- 
way  carriages*  There  are  thiee  enns  to  the 
screw,  and  these  are  made  of  s^MBdent 
length  to  enable  the  screw  to  be  turned 
without  going  between  the  earriagee. 

7.  A  mode  of  connecting  the  different 
parts  of  the  framing  of  rdlway  wagons  toge- 
ther without  mortioes.  The  joinings  ane 
effected  by  means  of  mettl  plates  and 
sockets. 

Oaieis.— I.  The  buffing  oarriage,  as  de- 
scribed. 

8.  The  improved  buffien. 

3.  The  daatic  draw- bar. 

4.  The  making  the  interior  of  the  Mves 
of  railway  wheels  of  a  bell-shape. 

6.  The  ventilator  for  rdlway  eorrtages. 

6.  The  improved  coupling-aerew.    And 

7.  The  mode  of  joining  the  framae  of  rdl- 
way trucks  without  mortices. 

WiLLiAU  Parkiksok,  of  Cottsge-lsne, 
City-road,  Middlesex,  gas-meter  manufoe* 
tnrer,  successor  to  the  late  Samud  Croaley. 
For  improvemente  tn  gaa  and  water  meterm^ 
and  in  inetrwnente  for  reguiaUnff  the /torn 
qfjimdi.    Patent  dated  Match  20,  1849. 

Mr.  Parkinson  describes  and  ddms-*- 
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1»  Ah  tii^)roT«iiMnt  in  (wet)  gu-meterit 
which  ooiudits  in  placing  thi  aperture 
thiwogh  which  the  water  jm  siqiplied  to  the 
meter  at  an  eferation  above  the  proper  IcTel 
of  the  water  therein,  and  the  month  of  the 
overflow  pipe  at  or  abont  the  centre  of  the 
area  of  the  water  in  the  mater. 

8.  An  improved  adaptation  of  the  dram 
or  wheel  of  the  ordinarj  gaa-meter  to  tha 
meanrlhg  and  rositterinc  of  qnantitka  «f 
water.  Wo  ehaU  ^vd  a  fiiU  description  of 
tinOf  with  flngravhl9^  in  onr  next.    And, 

3*  An  improved  baliF*codiy  which  differa 
from  that  of  Lambert  in  thia,  chiefly-^that 
the  plof ,  inatead  of  aoting  agaiaat  a  flexible 
diafihnigm^  takoa  into  a  reeeea  made  for  it 
in  the  back  part  of  the  cock. 

Cmammmb  WitOAkM  SisMiNSy  of  Bir- 
mingham,  engineer,  f^  certain  ia^roet- 
wwnla  In  ei^Mer  to  he  varied  by  eteam  and 
other  fladde,  and  in  eeaporatmg  Uqmide, 
PMent  dated  March  20»  1849. 

The  first  of  theie  improvements  is  in 
a  metiiod  of  allowing  the  greater  portion  of 
the  exhanst  stsam  to  escape  into  the  atmo* 
sphere  by  an  escape-vadve ;  the  remainder  ia 
employed  to  heat  the  water  of  ooadenaation 


for  feeding  the  boiler;  the  invention  befaif 
in  these  respects  similar  in  principle  to  Ur- 
win's  engine,  described  in  tiie  Meek.  Mag,f 
Nos.  1353, 1354,  1356. 

A  second  improvement  is  in  a  condenser, 
which  formed  the  subject  of  a  former  patent 
of  the  patentee. 

The  chief  claims  in  reepeot  of  both  im- 
provements have  leferenoe  to  the  meana 
employed  for  redndng  the  quantity  Of  water 
required  for  condenaation,  and  the  recover- 
ing  of  the  heat  carried  oiT  by  the  waste  steam. 

A  third  imprdVement  relates  to  the  con- 
strnetion  of  evi^orating  pans;  the  object 
aimed  at  ia  the  recovery  and  re-empioyment 
of  the  heat  of  the  steam  used  fbr  produc- 
ing the  evaporation. 

CiMm.— The  evaporating  apparatus  de- 
scribed. 

Spedfieation  Due,  but  not  Enrolled. 

loNACio  Bia  Baubos,  of  Lisbon,  Portu- 
gal, but  now  of  Paris,  gentieman.  For 
iii^lfroi}emunte  m  machmeryfor  making  laete 
for  hoote  and  ehoee,  butie  or  etoekejbrjlre^ 
amUf  and  other  irregular  forme.  Patent 
dated  March  14, 1849. 
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Charles  Mutdeu,  of  Klngtl&nd-road,  for  tin> 
proTemeuts  in  tnpB  to  be  applied  to  closets,  dnins, 
•ewen,  and  cesspools.    September  20 ;  six  montlis. 

William  Edward  Kewtoo,  of  Chanceiy-ltine,  civil 
•Bglneer,  for  certain  improvementi  in  pumps,  and 
In  maetaineiy  or  apparatus  for  working  the  same, 
which  latter  improTcments  are  also  applicable  for 
working  other  machinery.  (Being  a  communlca- 
ttoo.)    September  20;  six  months. 

William  Uandley,  of  Chlswellstreet,  Pinsboiy, 
confectioner;  George  Duncan,  of  Batters^  en^- 
neer;  and  VUexander  McGlashan,  of  Long  Avre, 
engineer,  for  improvements  In  the  construction  of 
caUway  breaks.    September  20 ;  six  months. 

Benry  Bessemer,  of  Baxter  House,  Old  St.  Pau- 
ctas-road,  engineer,  for  Improvements  in  the  prepa- 
zatloaef  fkiel,  and  In  apparatus  for  supplying  the 
same  to  f\uiiaces.    September  20 ;  six  months. 

Elijah  Galloway,  of  Southampton-buildines,  Chan- 
eery-lane,  engineer,  for  Improvements  in  furnaces. 
September  20;  six  months. 

Joseph  Rocke  Cooper,  of  Birmingham,  gnn  and 
pfttol  maker,  fbr  improvements  in  flre-arms.  Sep< 
tanibeT20;  six  months. 

Edward  Sttite,  of  tomhard-street,  gentleman, 
aad  William  Petrie,  of  King-street,  gentleman,  for 


improvements  in  eleiotilc  and  galvanic  instruments 
and  apparatus,  and  in  their  application  to  lighting 
and  to  motive  porpdaes.  September  20  ;  six 
months. 

William  Peace,  of  Hsikh,  near  WSgan,  Lancaster, 
and  Edward  Ef  ana,  of  Wlgaa,  en^neers»  for  Im- 
provements in  steam  engines  and  in  pnmpa.  Sep- 
tember 20;  six  months. 

Josiah  Lorkin,  of  Ivy-laoe,  merchant,  for  an 
improved  instrument  or  apparatus  foe  beatlmr  or 
triturating  viscous  or  gelatinous  substances.  Sep- 
tember 20;  six  months. 

Benjamin  Wren,  of  Yarm,  Tork,  miller,  for  an 
improvement  in  cleansing  and  treating  eertain 
descriptions  of  wheat.    September  20 ;  six  months. 

David  Owen  Edwards,  of  Sydney-place,  Bromp- 
ton,  surgeon,  for  Improvements  in  the  application 
of  gas  for  pTodndng  and  radiating  heat.  September 
SO ;  six  months. 

John  Baptlstc  Yuldy,  of  Mile-end,  dyer,  for 
improvements  in  giving  a  gloss  to  dyed  silk  in 
skeins  or  hanks.    September  20 ;  six  months. 

Thomas  Griffiths,  of  Islington-row,  Birmingham, 
for  improvements  in  the  mannfscture  of  tea  and 
other  pots  and  vessels,  and  other  articles  made  of 
stamped  metal.    September  20;  six  months. 
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Date  of   No.  la 
Kegistoa-  the  &a. 

tion.     gtster. 
Sept  U      2030 

17  2031 

la  2032 

„  2033 

19  2034 

«  2039 
,.  3038 
„       2037 


Addresses. 


BtLbJeeta  of  Design. 


Proprietors'  Names. 
William    and    Charles 

Eley Old  Bond-street  ^ ^  Cartridge- ease. 

Frederick  Gotto ^  Dover,  Surv^or Self-discharging  efflnviatrap. 

Charles  Chapman  Clark  Reading... Self-acting  water-closet. 

Isaac  Bei^amin Old  Change .,.......m  Aeme  brace  front. 

Joseph  Bell,  of  the  firm 

of  Cort  and  Bell Leicester Effluvia  trap. 

C,  Goie M.......M...  3,  New  Charles-atieet,  City-road  Gas  exhauster. 

Foster,  Porter,  and  Co.  Wood-street,  Cheapside...MM....  Spring  Muffler. 
Charles  Maschivitz......  Birmingham^. m......^.^.  Letter  SUmp. 
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ADVBRTISElfENTS. 


The  London  Indisputable  laife 
Policy  Company* 

INCORPORATED  BY  ACT  OF  PARLIAMENT. 
No.  31,  LOMBARD-STREET,  LONDON. 


TH1AT£XS. 

7.  Campbell  Renton,  Esq.,  M.P. 
Biehard  Mallnt,  Esq.,  ac. 
Richard  Spooner,  Esq.,  M.P. 
James  Fuller  Madoz,  Esq. 
William  WUberforoe,  Esq. 

SIKKCTORS. 

:'  'William  Adams,  Esq. 
John  Atkins,  Esq. 
Henry  Augustas  Beran,  Esq. 
John  Dangerfield,  Esq.      ' 
Robert  Henry  Forman,  Esq. 
John  Hamilton,  Esq. 
James  Fuller  Madox,  Esq. 
John  Matthews,  Esq. 
Charles  O.  Pamell,  Esq. 

AUDITOnS. 

George  Gumming,  Esq. 
James  Turner,  Esq. 
Samuel  Field,  Esq. 
William  Ghrimes  Kell,  Esq. 

MEDICAL  ADVISEX. 

Benjamin  Phillips,  Esq.,  F.R.S. 

BAKKXEB. 

Messn.  Spooner,  Attwood,  and  Co. 

80LICXT0R8. 

Hessn.  Atkins  and  Andrew. 

•KCRXTABT. 

David  Alison,  Esq. 

The  POLiaBS  are  INDEFEASIBLE  and  IN- 
DISPUTABLE, which  renders  them  certain  as 
Family  provisions,  and  negotiable  insirumenU  of 
eeeurUg  tor  pecuniary  transactioos. 

To  remove  a]l  doubt  upon  this  important  sub- 
ject, at  present,  and  for  all  future  time,  the  follow- 
ing clause  has  been  inserted  in  the  Deed  of  Incor- 
poration of  the  Company ;  Clause  84. 

"  Thaterery  Policy  issued  by  the  Company  shall 
be  indefeasible  and  indisputable,  and  that  the  fact 
of  issuing  the  same  shall  be  conclusive  evidence  of 
the  validity  of  the  Policy,  and  it  shall  not  be  lawful 
for  the  Company  to  delay  payment  of  the  money 
assured  thereby  on  the  ground  of  any  error,  mistake 
or  omission,  however  important,  made  by  or  on  the 
part  of  the  person  or  persons  effecting  such  As- 
surance, and  that  on  the  contrary,  the  amount  so 
assured  shall  be  paid  at  the  time  stipulated  by  the 
Policy,  as  if  so  much  error,  mistake  or  omission 
had  been  made  or  discovered." 

The  whole  Profits  belonging  to  the  Assured. 

ALEXANDER  ROBERTSON,  Manager. 


Smoky  Cliimneya. 

WHITE'S  "  UNIVERSA'L  CHIMNEY- 
POT,  OR  VENTILATOR." 

(Registered,  April  11,  1849.) 
fPHIS  Improved  Chlraney-Pot  prevents  "  Down 
-*-  Draft"  without  the  u^ual  obstruction ;  may  be 
fixed  in  any  situation  without  taising  the  flue;  has 
no  moveable  i>art,  and,  if  required,  may  be  made  so 
u  to  be  swept  with  the  oommom  mociiiue,  thereby 


requiring  no  extra  attention  fur  yean.  As  a  Ven- 
tilator fur  Courts  of  Justice  Churches,  &c.,  ita 
qualities  are  equally  good,  and  it  may  Justly  be  said 
to  possess  all  the  euential*  for  both  piupoaes  com- 
bined in  one  machine.  Sold  by  Messrs.  DEANS 
and  Co.,  Loudon- Bridge;  and  by  Agents  throughoat 
the  United  Kingdom. 

To  facfliUte  its  application,  the  Propritior  will 
forward,  post-free,  patterns  in  paper  of  the  Import- 
aot  parts,  with  instructions  and  label,  to  any  part  on 
receipt  of  7s.,  through  the  Jersey  Post-offlee;  br 
•  whicb  the  machine  may  be  constmeted  at  a  mMll 
expense  in  the  most  remote  localities.  It  wouM 
be  necessorv  to  state  the  size  of  the  flue,  and  also 
whether  it  is  required  to  be  swept  from  within. 

OEOROE  WHITE,  VtopA^tm. 

8t.  Hark'a,  Jtnej, 
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PA&KIHSON'S   l^ATBMT  GAt  iLKD  WATER  IIBTBAS. 

(Patent  dated  March  20,  1849.    Patentee.  William  Parkinson,  of  Cottage-lane,  City-road,  Gas  Meter 
Manufacturer,  taceeuor  to  the  late  Samuel  Croiley.    Speciflcatioo  enrolled  Maxvh  20, 1849.) 


I.  Mr.  Parkin8on*8  improvements  in 
gas  meters  consist,  firstiy^  in  supplying 
the  meter  with  water  through  a  cnamber 
shut  off  from  the  rest  of  the  instrument, 
the  mouth  of  which  chamber  is  placed  at 
an  elevation  above  the  proper  or  mea- 
suring level  of  the  water  inside  (  and 
secondly  J  in  placing  the  mouth  of  the 
overflow  or  waste-pipe  at  or  about  the 
centre  of  the  area  of  the  water.  By  these 
arrangements,  the  following  valuable  re- 
sults are  obtained : — No  more  than  the 
proper  quantity  of  water  can  be  intro- 
duced into  the  meter  under  any  circum- 
stances, because,  as  soon  as  there  is  the 
least  escape.  It  flows  over  into,  4tid  is 
discharged  by,  the  waste-pipe — the  mouth 
of  which  being  placed  in  the  centre  of 
the  area  of  the  water,  is  beyond  the  teftch 
of  being  tampered  with  from  the  outside. 
Neither,  can  any  water  be  abstracted  by  a 
srphon  or  otherwise,  from  the  interior  of 
tne  meter  through  the  supply  aperture 
(the  course  usually  adopted  by  fraudu- 
lebt  consumers),  because  there  is  no 
communication  oetween  the  water  of  the 
supply  chamber  and  the  water  in  the 
inside  of  the  meter.  As  little  can  any 
gas  be  stealthily  abstracted  through  the 
water  supply-pipe  (another  of  the  devices 
of  dishonest  meddlers),  because,  the  only 
gas  which  can  be  reached  at  through  that 
aperture,  must  be  gas  which  has  passed 
through  the  drum,  and  been  already 
registered  against  the  consumer.  Again ; 
should  the  meter  happen  not  to  be  set 
on  a  perfect  level,  or  the  level  become 
changed  by  a  depression  of  the  bearings 
from  time  or  accident,  the  level  of  the 
water  will,  in  consequence  of  the  central 
position  of  the  mouth  of  the  waste-pipe, 
be  obviously  much  less  affected  than 
where  the  mouth  is,  as  usual,  close  to  the 
side.  And  thua,  while  the  proper  mea- 
suring  water-line  of  the  meter  can  always 
be  readily  adjusted  ttt  afford  any  needful 
protection  to  the  consumer,  the  gas-sup- 
plying companies  may  place  the  fullest 
confidence  in  the  perfect  correctness 
(within  commercial  limits)  of  the  quanti- 
ties registered. 

11.  Mr.  Parkinson *s  water  meter,  is  an 
improved  adaptation  of  the  wheel  or 
drum  used  in  the  ordinary  gas  meter,  to 
the  purpose  of  measuring  and  registering 


the  quantity  of  water  drawn  from  or 
delivered  by  any  source  of  supply.  Mr. 
Parkinson  read  a  paper  on  rais  water 
meter,  at  the  recent  meeting  at  Birming- 
ham of  the  British  Association  \  md  we 
cannot  do  better  than  introduce  the  sub- 
stiitiee  of  that  pfetper  herg  :— 

An  equitable  mode  of  dispensing  any 
article  of  oonsumption  mait  IM  lecogniied 
by  both  dispenser  and  consumer  as  the  pro- 
per piindple  to  be  adopted. 

Oiigiaally,  gas  was  sblA  by  tiriM  or  scale* 
and  the  burners  adjaaled  to  tktVAt.  ratss  m 
conautDption ;  It  was,  hoWefei*,  apparMi  1^ 
Mr.  Crosley  (one  of  tiw  oiiginal  pattoHtcM 
of  the  gas  meter),  that  ah  inatmmtat  te 
accurately  measure  the  gAs  mtasi  sopMte^ 
such  a  vague  and  unoertm  m^fe  c  lAd  tilft 
it  was  which  induced  hfm  In  pSHgyfenS  t» 
long  to  perfect  that  tottmstent,  lUkrtt^ 
many  gas  companies  streauouily  opfiosed 
its  introduction  and  denied  Itl  uHlHy^  ^at 
time  has  proved  the  ooitteetaSMS  ^  hfe  ^Wi, 
and  1^  gas  meter  is  ttow  eMelilW^  («««ki 
by  those  very  com)panfea)  ali  tndispslMable 
instmtaent  in  the  dfttHbutbn  of  little  t%e 
same  arguments  appljf  to  the  dt^^liiBtiata 
of  water;  for  the  rating  of  hMlw  te  as 
unequal,  vague,  and  ambiguotl  as  Ihi  «rti. 
mation  of  gas  by  leale  and  hunMi\  A. 
meter,  therefore,  appean  as  #Bslrmble  lo 
measure  the  one  as  tiie  other. 

The  patentee  is  aware  that  ttany  pM^WlB 
have  attempted  to  aceompliah  ihfai  o^itd. 
Ataongst  the  number  was  kls  talented  ftt* 
decessor,  the  late  Mr.  Samuel  Crosley,  who 
took  out  a  patent  for  this  purpose  many 
years  ago,  but,  for  various  reasons,  he  never 
fully  carried  it  out.  The  patentee  has 
founded  his  meter  on  a  similar  prinople, 
with  various  improvements  iA  combinationt 
atad  formed  a  machine  whieh  he  MIeves  to 
be  at  once  simple  in  oOnstructioS,  ftOmrate 
in  measurement,  aVld  adapted  for  geaeral 
UM  Under  any  pressure ;  not  that  the  pret^ 
surv»  is  admitted  into  the  body  of  the  n^* 
ehl&e  (for  that  weald  require  one  of  enot- 
llious  strength  and  of  great  eost),  but  the 
pressure  is  brought  up  to  the  machine  in  a 
pipe,  and  reduced  on  eaterfttK  the  wMht  Ift 
a  proper  level  to  he  measUm,  and  laket  ift 
accurate  registry  of  the  qtiantily  pMS^g 
through  the  meter,  whether  supplied  wnder 
a  prcFsure  of  several  hundred  feet  or  by 
dropSk 

Tbe  general  adoption  of  iu^  a  machine 
will,  no  doubt,  find  many  advocates  and 
opponents.    The  patentee,  however,  trmta 
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that  the  arguments  nsed  in  favoar  of  gas 
meters  will  equally  prevail  in  the  general 
introd action  of  water  meters — the  use  of 
both  being  based  upon  the  same  principle  of 
equity  and  fairness. 

A  free  and  uninterrupted  supply  of  water 
ftom  the  main  is  necessary,  however,  to 
tkrrj  out  this  system.  Many  companies 
already  afford  such  supply ;  and  its  advan- 
tages orer  periodical  supplies  are  universally 
admitted,  could  a  means  be  found  to  secure 
«t  the  sama  time  a  fair  remuneration  to  the 
totftpaniet. 

Yor  geueral  purposes  the  present  water 
mater  is  fouad  best  adapted  for  use,  by  being 
|]|aeed  upon  a  small  cistern  containing  three 
tt  four  gallons,  in  which  a  float  is  placed  to 
W6rit  the  supply-tap,  by  turning  the  water 
<€HI  and  off— making  it,  in  fact,  a  self-acting 
machine.  iTie  water  is  drawn  off  from  a 
pipe  fixed  near  the  bottom  of  the  cistern, 
fnitetd  of  direct  from  the  meter,  for  it  is 
foui^d  that  a  rate  of  50  or  even  100  gallons 
per  hour  is  a  tiresome  rate  in  fiUing  a 
^tcber  or  pail.  A  cistern  holding  about 
Toitr  gallons  is  found  to  remedy  this  tedious- 
Heai.  Au  advantage  is  found  also  in  a  self- 
acting  ball-tap,  in  preventing  any  concus- 
aion  from  the  stoppage  of  water  on  sud- 
denly tuminf;  a  tap  under  very  high  pressure. 
Vht  advantages  of  this  system  and  arrange- 
ment may  therefore  be  stated  as  follows  : — 

1.  An  uninterrupted  and  instantaneous 
Dspply. 

2.  Equity  between  buyer  and  seller. 

3.  All  annoyance  ^m  frost  and  occasfon- 
aUj  short  supply  is  avoided,  as  the  pipes 
may  be  laid  internally. 

4.  In  new  buildings  the  meter  will  be 
tbnnd  cheaper  than  the  old  cistern. 

5.  Durability  of  meter,  which  may  be 
Ihltly  reckoned  to  last  25  or  30  years  ;  and 
ytthea.  properly  fixed  in  an  elevated  situation, 
frefe  from  damp,  dust,  and  injury,  (such  situ- 
ations t>eing  easily  found  in  nn  upper  closet, 
Unding,  or  bracket,  placed  for  this  purpose, 
'^kere  the  index  can  be  easily  seen). 

In  giving  a  description  of  this  water 
meter,  it  may  be  stated  that  the  wheel  or 
dmm,  which  is  the  measurer,  is  similar  to 
the  drum  used  in  the  gas  meter  ;  it  is  divided 
tftto  four  compartmeuts,  each  compartment 
with  its  inlet  and  outlet  occupying  nearly 
one-half  of  its  circumference;  consequently 
they  overlap  each  other  at  both  ends,  so  that 
before  one  compartment  is  filled  another  has 
cammenced  filling,  and  continues  to  receive 
the  regular  flow  of  the  water,  thus  causing 
tbc  revolution  of  the  drum,  as  in  the  gas 
meter.  One  end  of  the  drum  is  covered  by  a 
diiac  with  a  hole  in  the  centre  ;  this  disc,  or 
boUow  cover,  serves  as  a  perpetual  funnel 
to  receive  the  water  to  be  measured ;  all  the 


four  inlets  of  the  compartments  arc  open  to 
it ;  the  height  of  the  water  within  this  fun- 
nel, as  well  as  in  the  lower  compartments, 
depends  upon  the  height  of  the  water  in 
which  it  is  intended  to  revolve ;  this  is 
defined  by  a  trough  a  little  longer  and  wider 
than  the  segment  of  the  wheel  which  its 
height  defines,  say,  in  a  50  gallon  meter, 
about  2  inches  below  the  centre.  When  the 
wheel  or  drum  is  not  at  work,  the  trough 
remains  full  of  water,  and  the  Wheel  and 
fnnnei  up  to  the  same  level  *,  when  the  water 
is  let  into  the  funnel  or  hollow  case.  It  tm- 
nsediately  enters  the  compartment,  or  those 
compartments,  the  openings  into  which  are 
under  water,  and  by  endeavouring  to  "fill 
those  compartments  turns  the  drum  round, 
and  the  quantity  measured  by  each  compart- 
ment is  defined  or  determined  on  its  inlet 
rising  out  of  the  water.  The  vrater  remains 
in  each  compartment,  until  the  drum  has 
rCTolved  so  far  as  to  bring  its  outlet  passage 
to  the  level  of  the  trough^  throngh  which 
outlet  the  compartment  is  emptied,  running 
over  the  edge  of  the  trough  into  the  cistern 
below.  It  will  therefore  be  seen  that  a  con- 
siderable scope  is  given  in  the  compartmenta 
to  be  more  or  less  filled,  without  at  all  inter- 
fering with  the  principle  on  which  the  dram 
is  constructed.  It  is  the  trough  which 
defines  the  measurement,  which,  ina^joatiag 
the  meter,  is  raised  or  lowered  by  the  screw 
at  the  top  ;  the  wheel  or  drum  revolves  upon 
an  axis  in  a  similar  way  to  a  grindstone. 
The  head  of  water  necessary  to  make  the 
drum  revolve  when  at  full  work,  nerer  ex- 
oeeds  one  or  two-tenths  of  an  Inch  eleva- 
tion ;  that  is,  the  head  of  water  in  the 
revolving  funnel  is  never  more  than  about 
one-tenth  of  an  inch  higher  than  in  the 
trough.  It  is  only  the  friction  on  the  axis 
which  can  retard  it,  as  the  Tarious  compart- 
ments do  not  run  through  the  water,  but 
only  travel  Kith  it. 

On  one  end  of  the  axis  of  the  meter  is  an 
endless  worm,  similar  to  those  in  gas  meters, 
which  communicates  motion  to  the  index,  and 
registers,  the  quantity  passing  through  the 
meter ;  the  index  is  the  compartment  at  the 
front  of  the  meter.  The  compartment  at 
the  back  contains  a  small  float  attached  to  a 
regulator  for  letting  in  the  water  under  high 
pressure.  The  use  of  this  instrument  is 
similar  to  that  of  a  ball  tap  ;  but  it  is  essen- 
tial that  it  should  work  with  very  little  fric- 
tion, and  that  the  water  which  always  enters 
under  greater  or  less  pressure,  should  have 
no  efiuct  in  either  opening  or  shutting  it. 
There  are  various  ways  of  accomplishing 
this,  one  of  which  may  be  explained  by 
stating  that  it  is  a  contrivance  similar  to  the 
throttle  valve  in  the  steam  engine.  The 
valves  used  in  the  water  meter  are  slides 
o2 


PARKINSON  S    PATENT    GAS    AND    WATER  JIETERS. 


passing  oyer  oblong  orifices,  which  slides 
hang  upon  centres,  and  the  surface  of  each 
slide  is  struck  from  a  radius  of  about  1  inch, 
forming  a  sort  of  sector.  The  lever  and 
float  are  abont  6  inches  in  length,  the  pres- 
sure having  a  tendency  to  force  the  slide 
from  its  face,  so  as  to  avoid  friction.  It  is 
not  necessary  that  it  should  be  absolutely 
water-tight.  Another  plan  which  may  be 
used,  consists  of  aoommon  clack  valve  open- 
ing  downwards,  the  force  to  open  which  Is 
counteracted  by  a  piston  of  equal  area 
fastened  to  the  shank  of  the  Talve.  This  is 
a  modification  of  Mr.  T.  Lambert's  ball-tap 
▼alve ;  and  from  its  soundness  and  absence 
from  friction,  is  preferable  to  any  other  in 
use.  There  is  in  this  compartment  also  an 
arrangement  to  prevent  the  rush  of  water 
agitating  the  surface  of  the  water  upon 
which  the  float  rests.  This  is  accomplished 
by  directing  the  current  to  the  opposite  side 
into  a  sort  of  horizontal  square  funnel, 
which  strikes  the  further  end  and  returns 
back  again,  then  flows  slowly  above  it  to  the 
ipont  without  even  ruffling  the  surface.  The 
quick  current  by  this  means  meets  the  slow 
returning  one,  assisting  in  retarding  its 
motion,  in  addition  to  the  regularly  enlarged 
opening  of  the  funnel. 

We  abstract  the  following  additional 
details  from  Mr.  Parkinson's  specifica- 
tion .— 

Figure  1  represents  a  meter  of  this  de- 
scription attached  to  the  top  of  a  water 
cistern,  and  capable  of  registering  a  flow 
of  90  gallons  per  hour.  Fig.  2  is  a  sec- 
tion of  the  same,  through  the  centre  from 
front  to  back.  Fig.  3  is  a  section  through 
the  box,  L ;  and  fig.  4  a  section  through 
the  centre  of  the  meter  at  right  angles 
with  fig.  2.  The  wheel  or  drum,  W,  is 
inclosed  in  a  case,  M,  as  in  the  gas  meter, 
but  It  revolves  at  bottom  in  a  trough  of  water, 
T,  which  Is  freely  suspended  from  the  top 
of  the  case,  M,  by  a  semidrcnlar  handle,  T, 
and  adjusting-screw,  X.  The  height  of  water 
in  the  trough  determines,  of  course,  the  mea- 
suring capacity  of  the  compartments  of  the 
drum ;  but  that  height  may  be  varied  as  may 
be  required,  by  raising  or  lowering  the  trough 
by  means  of  the  adjnsting-icrew,  X.  The 
water  passes  from  the  trough  into  the  case, 
and  thence  into  the  cistern  beneath  ;  and  it 
muit  never  be  allowed  to  rise  in  the  case 
above  the  edge  of  the  trough.  The  appara- 
tus for  regulating  the  inflow  of  the  water 
into  the  trough  is  inclosed  in  a  separate  box, 
L,  similar  to  the  box  which  contains  the  inlet 
▼alve  in  the  gas  meter.  A  Tiew  of  this  appa- 
ratus, in  two  diflerent  positions,  is  given  sepa- 
rately in  figs.  5,6,  and 6*.  Aba  Tertical  pipe, 
which  is  connected  at  top  by  a  pipe,  hose,  or 


otherwise  with  ahead  of  water,  and  terminates 
at  bottom  in  a  segmental  flange,  M,  in  which 
there  is  a  diagonal  slit  or  opening,  n,  for  each 
passage  of  the  water.    To  the  outer  sides  of 
this  pipe,  A,  there  is  gimballed  a  moveable 
valve,  D,  the  top  surface  of  the  bottom  part, 
d,  of  which  is  turned  truly  to  correspond 
with  the  under  face  of  the  flange,  M.    As 
long  as  this  valve  is  in  the  same  vertioal 
plane  with  the  pipe.  A,  it  completely  closes 
the  opening,  n,  but  on  being  drawn  to  one 
side,  as  represented  in  fig.  6,  it  passes  more 
or  less  from  under  the  diagonal  opening,  n, 
and  allows  a  proportional  outflow  of  water. 
It  will  be  obvious,  therefore,  that  by  attach, 
ing  a  float  to  this  gimballed  valve,  as  shown 
in  fig.  3,  there  will  be  always  just  n  much 
water  supplied  as  maybe  wanted.  The  instru- 
ment is  in  effect  very  similar  to  a  ball-oook, 
only  that  it  is  much  better  adapted  for  ac- 
complishing  the  end  in  view,  because  it  is 
attended  with  extremely  little  friction,  and 
the  water,  however  great  the  head  pressure 
may  be,  has  no  tendency  either  to  open  or 
shut  it ;  the  only  thing  affecting  it  being  the 
actual  rise  or  fall  of  the  float.    To  obtain  m 
smooth  surface  for  the  float  to  work  in,  si 
shield.  A',  is  inserted  athwart  the  box  JL, 
in  a  direction  inclined  downwards  from  a 
point,  immediately  above  the  bottom  open- 
ing n,  of  the  pipe  A.  The  force  of  the  water, 
whatever  may  be  the  velocity  with  which  it 
enters,  is  broken  sgainst  the  bottom  of  the 
shield  A",  so  as  to  leave  the  upper  anr* 
face  of  the  water  in  the  case  L,  perfeetlj 
undisturbed.     Instead    of   the  r^ulatiag 
apparatus  just  described,  another  may  be 
adopted,  such  as  is  represented  in  figs.  7 
and  8,  which  will  answer  equally  well.    A« 
is  an  inlet  pipe,  as  before,  wliich  is  soldered 
(sidewise)  to,  and  communicates  at  bottom 
with  another  pipe,  D.    E  is  a  conical  valve 
fitted  to  the  bottom  of  the  pipe  D,  the 
spindle  of  which  is  connected  at  top  to  a 
small  piston  of  equal  area  with  the  valve, 
by  which  piston  any  tendency  which  the 
pressure  of  the  water  might  have  to  open  or. 
shut  the  valve  is  completely  counteracted  or 
neutralised.    N  O  are  apertures  to  admit  a 
free  ingress  or  egress  of  air  from  the  box, 
L,  and  case,  M.    It  may  be  proper  to  ob- 
serve, that  though  the  water  in  the  trough 
will  be  raised  higher  when  the  meter  is  paaa- 
ing  a  large  quantity  of  water  than  when 
passing  a  small  quantity,  yet  that  the  differ- 
ence ill  registering  at  a  moderate  velocity  is 
so  small  as  to  be  hardly  worth  taking  into 
account  (say,  for  example,  in  passing  100 
gallons  per  hour  with  a  wheel  or  drum  of 
the  size  ofa  three-light  gas-meter  drum,  and 
having  passages  or  hoods  of  double  the  nanal 
sixe).    Should  it  be  thought  necessary,  how- 
ever, to  provide  a  compensation  for  may 
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•Bch  TarUtion  in  the  level  of  the  water  in 
tlw  troagh,  thii  may  be  readily  done  by  sas- 
pending  the  trough  from  the  short  end  of  a 
rod  or  lerer  (to  which  the  adjusting  screw, 
X»  might  be  attadied),  and  atUching  the 
other  or  long  end  by  a  connecting  rod  to  the 
spindle  of  the  float  in  the  regulating  box,  L, 
to  that  u  the  float  rose,  the  trough  would 


fall,  and  adjust  the  water  to  its  proper  level. 
Or,  the  same  effect  might  be  obtained  by 
affixing  to  the  stem  of  the  regulating  float  a 
thin  disc  to  cover  a  portion  of  the  entrance 
to  the  spout,  so  as  never  to  allow  more 
water  to  pass  into  the  measuring  drum  than 
the  properly-adjusted  quantity. 


MATHEMATICAL  PEUI0DICAL8. 

(Contlnned  Arom  page  247.) 

XYll.—Bwrow'sDiary.'-'i  Continued.) 

Artide  IX.— Of  the  Geometrical  Sec- 
tion of  Siuns  and  DifPereooes.  By  Reuben 
Sorrow. 

*,*  In  the  introduction  to  this  paper 
tbe  writer  obscrres,  that "  Apollonius  has 
shown  how  to  draw  a  line  through  a 
given  point,  to  cut  off  from  two  given 
fines,  parts  which  shall  contain  a  given 
rectangle,  or  have  a  given  ratio  to  each 
other :  there  yet  remains  to  be  found  the 
position  of  lines  drawn  in  a  similar  man- 
ner to  cut  o£P  from  given  lines,  parts 
whose  sums  or  differences  may  be  given, 
or  the  sums  or  differences  of  whose 
squares,  &c.,  may  be  given ;  the  first  of 
these  I  intend  here  to  treat  of,  reserving 
the  last  to  another  opportunity."  Ac- 
cordingly several  lemmas  and  the  fol- 
lowing problems  are  introduced,  the 
latter  of  which  «re  merely  analyzed  and 
construeted,  it  heing  the  Author's  opi- 
nion '*  that  to  give  a  demonstration  in 
form,  after  a  clear  analytical  investiga- 
tioD,  would  be  most  ridiculous  pedantry, 
notwithstanding  that  some  people  have 
very  positively  asserted  the  contrary.'* 
At  the  close  of  the  p«per  we  are  in- 
formed that "  mathematicians  will  shortly 
be  favoured  with  a  work  wherein  the 
whole  snbjeet  will  be  treated  in  its  utmost 
extent,  and  every  particular  case  enu^ 
merated,  &c.,  by  the  same  very  Ingenious 
Author  who  has  lately  obliged  the  world 
with  ApoUonius's  Tangencies,  and  seve- 
ral other  performances ;"  hut  it  does  not 
appear  that  either  Lawson  or  Burrow 
ever  published  anything  more  on  the 
subject.  It  may  however  be  observed, 
that  several  of  the  following  problems 
are  generalized  and  provismatized  in 


Lemma  I. 


the  2nd.,  3rd.,  and  4th  propositions  of 
Dr.  Wallace's  Paper  on  Ponsms  in  the 
fourth  volume  of  the  ^£?tn6tir^A  Trans- 
aeiionSf  and  '*  several  curious  questions 
naturally  suggest  themselves  on  reading 
the  two  papers  in  connection.'* 


If  from  the  quantity  A-l-B  be  taken 
the  quantity  C  +  D ;  then  according  as  B 
is  less  than,  equal  to,  or  greater  than  D, 
the  remainder  shall  be  less  than,  equal 
to,  or  greater  than  A — C.  Again,  if  from 
A-B  there  be  taken  C-D;  then  ao- 
cording  as  B  is  less  than,  equal  to,  or 
greater  than  D,  the  remainder  shall  be 
greater  than,  equal  to,  or  less  than  A  —  G. 

Lemma  II. — Problem. 

If  C  N  and  C  A  be  two  lines  given 
in  position,  and  P,  a  given  point ;  it  is 
required  to  draw  the  line  P  N  so,  that 
the  rectangle  P  A,  A  C  may  be  equal  to 
the  rectangle  PN,  NO. 

Lemma  III. — Theorem, 

If  D  N  and  D  A  be  two  lines  given  in 
position,  P  a  given  point,  and  the  line 
A  N  be  so  drawn  that  the  rectangle  P  A, 
AD  be  equal  to  the  reotanfflePN,  ND; 
then  if  any  line  P  R  S  be  drawn  on  that 
side  of  N  next  to  D,  and pr  $be  drawn 
on  the  other  side,  I  say  that  AB  is 
greater  than  N  S,  and  A  r  less  than  N  «. 

Problem  I. 

If  AK  and  BG  be  two  given  lines 
parallel  to  each  other,  in  which  are  the 
given  points  A  and  B,  and  P  also  be  a 
given  point  without  the  lines ;  it  is  re- 
quired to  draw  through  the  point  P  the 
line  P  K  G,so  that  the  sum  or  difference 
of  A  E  and  B  G  may  be  given. 

•     Problem  II. 

Suppose  A  B  and  A  G  to  be  the  lines, 
and  let  A  B+ A  G  be  given  equal  to  S. 

Problem  III. 

The  same  thing  being  supposed  as  in 
the  last,  it  is  required  to  draw  P  G,  so 
that  the  difference  of  A  B  and  A  G  may 
be  a  given  quantity. 
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Problem  IV. 


If  P  be  a  giyen  point,  A  B  and  D  C 
lines  given  in  position,  in  which  are  the 
given  points  R  and  K;  it  is  required  to 
draw  P  C,  so  that  the  sum  of  R  a  and 
K  C  may  be  given. 

Art.  X.  A  Specimen  of  a  Method 
of  determining  the  Limits  of  Geometri- 
cal Quantities.    By  Reuben  Barrow. 

*«*  As  this  paper  is  also  an  extremely 
valuable  and  important  one,  perhaps  th9 
following  abstract  will  not  be  unaccept;- 
able : — 

Problem  I. 

If  R  B  and  R  A  be  the  two  lines  given 
in  position,  and  P  be  a  given  point ;  it  is 
required  to  determine  the  position  of  PB 
when  P  A,  PB  is  the  least  possible. 

Problem  II. 
R  A  and  R  B  are  two  lines  given  in 
position,  and  P  is  a  given  point ;  it  is 
required  tQ  draw  PA  and  PB  making 
a  given  angle  A  P  B,  so  that  PA,  PB 
may  be  the  least  possible. 

Problem  III. 
If  B  R  ^  be  a  given  circle,  A  a  a  line 
given  in  position,  andP  a  given  point;  It 
is  required  to  draw  the  line  P  A  B,  so 
that  the  ratio  of  P  A  to  P  B  may  be  the 
leaa(  or  greatest  possible. 

Problem,— 'LemwM  I. 

If  C  B  V  be  a  given  circle,  P  a  given 
point,  and  R  S  a  line  given  in  position  : 
it  is  required  to  describe  a  circle  which 
shall  have  its  centre  in  the  line  R  S, 
pass  through  the  point  P,  and  toueh  the 
circle  CBV. 

Problem  IV. 
If  A  A  be  a  line  given  in  position, 
B  B  R  a  given  circle,  and  P  a  given 
p«nt ;  it  is  required  to  find  the  position 
of  the  line  P  A  B,  so  that  the  rectangle 
of  P  A  and  P  B  may  be  a  maximum  or 
minimum. 

Problem  V. 
Having  a  given  point,  a  right  line 
given  in  poaition,  and  also  a  oirole  given 
in  magnitude  and  position ;  it  is  required 
to  draw  two  lines  from  the  given  point, 
which  shall  contain  a  given  aogie,  one  of 
whose  extremities  shall  fall  iu  the  cir- 
cumference of  the  given  circle,  and  the 
other  in  the  given  Une,  and  whose  rec- 


tangle may  be  the  least  or  greatest  pos- 
sible. 

Lemma  II. —  Theorem, 

If  P  R  and  P  S  be  any  two  lines,  and 
cmrn,  C  M  R N  circles  touching  thete 
lines,  whose  centres  are  Candc;  the* 
if  any  line  P  m  N  be  drawn  through  P, 
the  point  of  concourse  of  the  lines,  cut- 
ting the  circles  in  m  n,  M  N,  the  rectan- 
gle Pffi,  PN=Pn,  PM=Pa,  PQ. 

Lemma  HhT^Theorem, 

If  two  circles  touch  each  olhm*,  wd 
their  diameters  be  parallel,  any  Usea 
drawn  through  the  point  of  oonlsol  dn 
vide  those  diameters  praportionatly. 

Lemma  IV. — Problem. 
Having:  a  line  given  in  position*  in 
which  there  is  also  a  given  point ;  it  i« 
required  to  describe  a  circle,  whos^  ceo* 
tro  shall  be  in  this  line ;  whose  diaine-« 
ter  shall  be  divided  in  a  given  ratio  bY 
this  point,  and  which  shall  also  touea 
another  circle  given  in  magnitude  and 
position. 

Lemma  V. —  Theorem. 
If  A  C  B  be  a  given  circle,  and  Pa 
point  in  its  diameter;  and  if  AP  :  PB 
:  :  aP  :  P6,    then  shall   the    rectai^te 
P  G .  P  D  be  everywhei»=P  A.Pft. 

Problem  VI. 
Having  two  circles  given  in  magnitad^ 
and  position,  and  also  a  point  given :  i| 
is  required  to  draw  a  line  through  thift 
point  to  cut  the  given  circles,  so  that  the 
rectangles  of  the  parts,  between  th« 
given  point  and  the  circumferenoea,  m^ 
be  the  least  or  greatest  possible* 

Problem  VII. 

Having  two  circles  given  in  magnitode 
and  position,  and  also  a  given  pointi  il 
is  required  to  draw  two  fines  from  the 
point,  containing  a  given  angle,  and 
cutting  the  circles,  so  that  the  rectangle 
of  the  parts  between  the  point  and  the 
circumferences  may  be  the  greatest  or 
least  possible. 

*•*  It  will  be  observed  that  the  point 
P  in  Lemma  II,  is  the  external  poU  «f 
similitude^  and  that  the  relation  given  li 
one  of  the  fundamental  properties  in 
this  class  of  inquiries.  Mr.  Burrow 
gives  no  proof  of  the  relation,  merely 
remarking  that  "this  has  been  demon* 
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striked  in  seyeral  bookfti^—iirobably  one 
of  these  may  be  Simsou'^  Ap^l.  LQoi$ 
PUmU,  Booh  i->  Prop.  v. ;  but  for  a  conn-r 
plete  discussion  of  the  subject  reference 
may  be  made  tQ  Professor  Davies's  ele- 
gant paper  '*  On  Hadi^al  Axes  and  Poles 
of  Similitude"  in  tbe  L^dien*  md  G§n^ 

Art.  XI*  A  Supplement  to  a  forme? 
Article,  concerning  the  Jplquation  of  Pay^ 
m^ots.    By  Reuben  Burrow. 

ArU  XII,  Some  Miseellaneckus  Pro* 
blems,  with  their  solutions.  By  Reubeq 
Barrow, 

%*  The  Author  introduces  this  paper 
by  observing  that  the  reasons  which  in^ 
duoed  him  tQ  publish  it  were;  firstly, 
the  great  length  of  the  solutions  to  the 
same  questions  in  the  Appendix  to  Sin^. 
son*s  Opera  Reliqna,  **  and  the  impos- 
sibility of  procuring  the  Book  aforesaid ;" 
seooodly,  the  eomparative  simplicity  of 
his  own  folntions :  and»  thirdly,  he  '*  waa 
furiber  induced,  by  sonte  remarks  at  the 
end  of  %  Book  compiled  by  the  Hev,  Dr. 
Horaleif,"  &0e^,Ii,S,,Qnxiiled^ApoUonii 
Pmrgm  inciimtWH^m^  &q,,  wherein  that 
gentleman  has  been  pleased  to  bestow  bis 
censures  very  liberally  on  the  immane 

'  eqwtioiia,  wd  the  odious  ambages  and 
modes  of  solution,  whiod  he  says  the 
modeni  pfebi0M$  have  iweat  about ;  and 
after  having  oendesoended  himself  t« 
give  «  solution  of  Newton's  7th  Problem 
as  a  specimen,  and  to  refer  to  two  proi 
positions  of  Euclid,  by  which  he  says  the 
rest  might  be  eff^ted,  modestly  con* 
dudttt  that  *<  those  Geometers  aforesaid, 
know  nothing  of  Euclid's  data."    Mr. 

I         Barrow  further  remarks,   that  CastiU 

I  UmmuM  **  had  actually  solved  Newton's 
Problems  by   those   very    propositions 

^  referred  to,  teu  years  be/ore  the  Doctor 
ponUed  out  the  same  method ;-'  and  finds 
an  ^'  «dUtliofi«/ motive  in  the  clumsiness" 
of  the  Doctor's  method  ^'  to  insert  what 
follows ;  to  which,  if  some  (not  immoMsy 
solutions  be  added,  which  are  given  in 
the  LamdoH  Mttgazine  for  1775,  by  Mr, 
George  Samderstm,  Tailor,  in  Doctors^ 
Csmmons^  particularl j  a  geometrical  one 
to  the  7th  Problem  aforesaid,  which  this 
industrious  compiler  did  not  solve  withr 
ont  Algebra,  there  will  not  remain  in  the 
Ariihmetua  Vniversalist  a  single  quesr 
tion,  relating  to  triangles,  of  any  diffl» 
enlty.^  Br,  Horsley  appears  to  have 
aanonneed  his  intention  to  give  demons 
stratiops  to  Ne?rto|i's  Problems  in  his 


proposed  edition  of  Sir  Isaac's  works  ; 
and  hence  the  above  is  pointed  out  'Mn 
order  to  save  the  Rev.  Doctor  some 
trouble  in  his  new  Edition ;  and  thou«:h 
it  has  been  his  method  hitherto,  in  all  his 
Notes,  Remarks,  and  Compiiaiionsy  to 
be  very  sparin/if  of  the  names  of  those 
Authors  whose  works  he  has  made  free 
with,  yet  (it  is  to  be  hoped)  at  the  same 
time,  ae  will  not  forget  to  do  Mr.  San- 
derson the  justice  to  which  his  merit  so 
deservedly  entitles  him."  Whether  Dr. 
Horsley  profited  by  this  advice  is  a  ques- 
tion into  which  it  will  be  needless  to 
enter ;  it  is  however  notorious  that  the 
praotUe  here  condemned  did  not  die  with 
him,  but  appears  to  have  flourished  most 
lu:Kuriantly  in  those  honourable  localities 
where  one  would  least  expect  it.  But  bet- 
ter days  begin  to  dawn :  a  few  honourable 
names  have  already  stood  out  in  bold 
relief  awarding  **  Aoaour  to  whom  honour 
is  due,"  and  already  the  Schooimastsr 
at  Bath,  the  Lancashire  and  Spitalffeld's 
weavers,  the  tailors  of  Doctors'  Com- 
mons, and  a  shoal  of  other  successful  ex- 
plorers from  the  *^  far  North,"  and  West 
begin  to  reap  the  reward  of  their  labours 
in  sctenoe  by  being  honourably  cited  on 
all  legitimate  occasions ;  nor  need  we  de- 
spair of  seeing  the  time  when  there  will 
neither  exist,  an  Editor  so  mean,  as  to 
suppress  all  due  reibrence  to  proper  au- 
thorities, nor  an  Author  so  unprincipled, 
as  not  faithfully  to  acknowledge  the 
sources,  however  humble  and  ooscure, 
whence  he  derived  the  bases  upon  wh}eh 
his  superstructure  has  been  reared. 

Proposition  I,Tr-  Theorem* 
If  A  B,  A  C,  be  two  lines  drawn  from 
a  given  point  to  touch  a  circle  in  T  and 
t,  and  (jB  be  any  line  touching  the  cir- 
cle and  intercepting  between  AC  and 
AB)  then  will  AC-i-CB-fBAbecon- 
stant  when  CB  is  on  that  part  of  the 
circle  next  A }  and  ko-^Ab—bc  will  be 
constant  when  o  ft  is  drawn  on  the  con- 
trary part. 

*«*  Four  corollaries  are  added,  in  \\^e 
last  of  which  it  is  observed  that  Newtoa^s 
fourth  problem  may  hence  be  ysneralfy 
solved. 

Proposition  II. — Problem* 

If  T  P  <  be  a  eirele  given  in  magni- 
tude and  position,  and  AT,  At,  tan- 
gents drawn  to  it  from  a  given  point ;  it 
is  required  to  draw  a  line,  C  B,  to  touch 
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the  circle,  so  ibat  the  part,  C  B,  inter- 
cepted between  A  T  and  At  may  be  of 
a  given  length.     (See  fig.  to  Prop.  I.) 

««*  Two  corollaries  are  added  to  this 
proposition  pointing  out  solutions  to  the 
third,  eighth,  and  tenth  problems  of 
Newton's  Arith,  Universalis. 

Proposition  III. — Problem, 
The  same  things  being  given  as  in  the 
last,  it  is  required  to  draw  the  tangent, 
C  B,  so  that  its  parts,  C  P  and  B  P,  may 
obtain  a  given  ratio. 

*«*  A  scholium  is  added,  in  which  it 
is  remarked,  that  **  by  the  foregoing 
problems  -a  great  number  of  questions 
relating  to  the  perimeters  of  triangles 
and  trapeziums  may  be  readilv  resolved,*' 
and  it  is  also  noticed,  that  **  wben  the  tan- 
gent is  drawn  on  the  part  farthest  distant ; 
the  difference  between  the  sum  of  the 
sides  and  base  will  then  be  concerned  in 
like  manner  as  the  perimeter  was  in 
those  foregoing." 

Proposition  IV. — Theorem. 
If  A  B  and  A  D  be  two  lines  given  in 
position  meeting  at  A,  and  BD  be  drawn 
perpendicular  to  AB  cutting  AD  in  D, 
then  will  the  ratio  of  A  D  to  D  B  be  the 
greatest  possible ;  and  of  all  the  lines 
Ad  and  dB  the  ratio  of  those  which 
intersect  nearest  D  is  greater  than  that 
of  those  intersecting  ftrther  off. 

Proposition  V. — Problem. 

A  and  B  are  two  given  points,  and 
D  C  a  line  given  in  position ;  it  is  re- 
quired to  find  a  point  G  in  A  B,  so  that 
G  C  being  drawn  to  cut  D  C  in  a  given 
aoffle,  the  recUngle  A  G,  6  B  °  G  C>. 

*4i*  Three  corollaries  are  added  to  this 
proposition,  in  the  last  of  which  is  given 
a  solution  to  thefollowingproblem: — **  If 
A  D  be  a  given  line,  and  B  a  given  point, 
another  point,  G,  may  be  found  where 
AG,  GB  may  have  a  given  ratio. to 
GD*."  The  author  further  remarks, 
that ''  in  a  similar  manner,  the  rest  of 
ApoRonius^ s 'prohXems  on  Determinate 
Sections  may  be  resolved,  as  will  be  evi- 
dent to  any  person  who  takes  the  trouble 
of  observing  the  method  which  Mr. 
Wales  took  in  collecting  his  book  thereon 
from  the  solutions  that  had  been  given 
before  by  Mr.  Simpson  and  Snellius." 

Proposition  VI. — Problem. 
C  D  is  a  line  given  in  position,  and 


A,  B,  two  given  points ;  it  is  required  to 
find  a  point,  C,  in  the  line  C  D,  where 
the  ratio  of  AC  to  CB  may  be  the 
greatest  possible. 

*^*  Two  corollaries  and  a  scholium 
are  added  to  this  proposition ;  in  the  last 
of  which  it  is  ooserved  that  "  the  above 
problem  is  Dr.  Simtfson*s  5th ;  the  solo- 
tion  here  given  takes  up  seven  quarto 
pages.  (See  Opera  ReUqua,  pp.  14 — 
20,  Appendix.)  As  to  the  4th,  it  has 
been  already  done  in  the  same  way  bj 
Mr.  Simpson ;  the  2nd  and  Srd  are  the 
same  as  that  proposed  by  Mr.  Saunders 
son,  in  last  year's  Diary  {Ques.  2,  Diary, 
1776),  different  solutions  of  which  may 
be  seen  in  the  answers  for  this  year ; 
and  the  Jirst  is  solved  in  the  fourth 
corollary  of  the  first  proposition.'* 

Proposition  Yll.'^Lemma. 
A  and  B  are  two  given  points,  and 
S  0  a  given  circle;  it  is  required' to  find 
the  point  G  in  AB,  so  that  G  S  being 
drawn  to  the  centre,  and  meeting  the 
circumference  in  C,  the  square  of  G  C 
may  be  equal  to  the  rectangle  A  G,  G  B. 

Proposition  VIII. — Problem. 
A  and  B  are  two  given  points,  and 
SDC  a  circle,  given  in  magnitude  and 
position,  it  is  required  to  find  a  point,  C, 
m  the  circumference  of  the  circle  where 
the  ratio  of  the  lines,  AG  and  CB,  is  the 
greatest  possible. 

Proposition  IX. — Problem* 
"Bv  and  BG  are  two  lines  given  in  poai- 
tlon,  and  A  a  given  point :  it  is  required 
to  find  the  point,  F,  in  the  line,  Bv,  ao 
that  AP  being  joined,  and  PC  drawn 
parallel  to  a  line  given  in  position,  the 
ratio,  sum,  or  difference  of  AP  and  PC 
may  be  given. 

*^*  Two  corollaries  and  a  solution  are 
appended  to  the  demonstrations,  in  which 
a  solution  to  the  48th  Problem  of  A'ino* 
ton's  Arith.  Universalis  is  pdnted  oat. 
It  is  also  added,  that  "the  application  of 
this  problem  is  very  extensive,  partieo- 
larly  in  mechanics The  prob- 
lems of  Gunnery  (abstracting  the  air's 
resistance)  may  also  be  constrncted  hj  it 
in  a  much  simpler  manner  than  any  pub- 
lished hitherto,  as  (will  be  shown)  here- 
after." This  was  subsequently  done  by 
the  author  in  his  **  jRestitution^**  the 
concluding  portion  of  which  coniaina  a 
tract  on  ••  The  Theory  of  Gwmery  ;  or. 
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the  Doeiritu  of  PrqjectiUt  in  a  Non^ 
re$Mng  Medium" 

Proposition  X.^Theorem$, 
*«*  This  proposition  contains  a  col- 
lection of  vanoos  properties  of  the  trian- 
gle inscribed  in  a  circle,  relating  to  the 
sums,  differences  of  its  sides,  &c.,  which 
were  here  bronght  together  into  one 
Tiew  for  the  sake  of  making  references 
in  order  to  shorten  the  solutions  of  prob- 
lems."  Mr.  Lowry,  under  the  signature 
**  M.  A.  Harrison/'  afterwards  added 
many  elegant  properties  of  the  same  class 
in  his  papers  on  "  Geometrical  Proposi-' 
tioQs,"  contained  in  the  Jirst  and  second 
volumes  of  the  old  series  of  Leyhoum*$ 
Mathematical  Repository,  and  the  dis- 
eussion  of  the  same  diagram,  with  addi- 
tions, forms  the  principal  subject  of  the 
well-known  "  Modem  Geometry  "  of  the 
Student.  In  a  scholium,  Mr.  Burrow 
remarks,  that  he  has  ''seldom  given  solu- 
tions to  more  than  one  case*'  of  each 
problem,  nor  did  he  **  think  it  necessary 
to  be  more  particular;"  and  though 
"  such  a  procedure  will  be  looked  upon 
as  deviating  from  geometrical  strictness 
by  such  as  have  formed  their  ideas  of 
the  method  of  the  ancients  from  the  spe- 
cimen given  by  the  Restorer  (as  he  is 
called)  of  ApoUonius  de  Inclinationibus  ; 
however,  I  cannot  see  the  use  of  multi- 
plying cases  without  necessity,  nor  what 
eiMi  it  can  answer  to  repeat  the  same 
thinff  for  each  trifling  alteration,  when  a 
single  example  would  serve ;"  and  every 
parpose  "  be  fully  accomplished  by  only 
increasing  the  number  of  diagrams.  Nay, 
I  do  not  even  see  the  necessity  for  this 
last ;  Euclid  does  not  use  it,  and  if  by 
'  the  inclination  of  two  straight  lines 
which  meet  together,'  we  understand 
either  of  the  angles  made  at  the  point  of 
intersection  (a  sense  in  which  there  is 
great  reason  to  believe  that  Euclid  in- 
tended to  be  understood),  there  will  not 
then  be  the  least  occasion  for  several 
additions  which  Dr,  Sinuon  and  others 
have  made  to  the  'Elements;'  for  instance, 
Prop.  A.  B.  vi.  will  be  included  in  Prop. 
3  preceding  it ;  and  the  additional  theo- 
rem inserted  in  the  data  by  Lord  Stan- 
hope (p.  92),  will  scarcely  amount, even 
to  a  second  case  of  Prop.  97."  The 
practice  of  increasing  the  number  of  dia- 
grams to  show  the  principal  cases  of 
each  proposition  has  been  carried  out  by 
Mr.  CoUn  Campbell,  of  Liverpool,  in  his 


elegant  work,  entitled  **  Lucubrations  in 
Mathematics"  and  its  advantages  may 
be  fully  Reen  in  Professor  Davies's  paner 
in  the  Diary,  to  which  reference  has 
previously  been  made. 

Thomas  Wilkinson. 
Burnley,  LancMhire,  Sept.  20, 1849. 
{To  be  continued.) 

TBS   BRITISH    ASSOCIATION. — BIRMING- 
HAM  MBBTINO. 

(Fuxther  Selections  from  the  Athenaeum  Report 
of  the  Proceedings.) 

Paper  read  by  Mr.  Robert  Davison,  C.S,, 
on  the  Derieeatiny  Process  of  Messrs. 
Davison  and  Symington. 
Mr.  Davison  stated  that  all  other  methods 
of  drying  consist  in  generating  heat  by 
simple  radiation,  or  throwing  off  heat  from 
a  heated  surface,  whether  the  surface  be 
brick  floes,  cockles,  steam,  or  hot-water 
pipes.  Heat,  he  said,  is  easily  attainable  in 
this  way,  and  to  almost  any  grade  of  tem- 
peratnre ;  bat  heat  is  not  the  only  essential 
for  drying,  or  why  does  the  bleacher  or 
laundress  kang  out  their  articles  to  dry  on  a 
cold  March  morning  ?  It  is  troe  that  heat 
facilitates  the  evaporation  of  the  watery  par- 
ticles; but  a  current  is  likewise  necessary, 
otherwise  all  the  water  which  is  thus  con- 
verted into  vapour  will  only  tend  to  charge 
the  chamber  with  steam,  and  it  is  not  until 
this  steam  has  arrived  at  a  certain  ezoess  or 
pressure  that  it  will  make  its  escape,  and  the 
operation  of  drying  really  commences.  The 
amount  of  current  obtainable  in  this  way  is 
proportioned  to  the  rarefaction  and  quantity 
of  air  admitted  and  allowed  to  come  in  con- 
tact with  the  heated  medium.  If  little  is 
admitted,  there  is  little  current,  an  increased 
temperate,  and  likewise  an  increased  volume 
of  vapour  {  or  vice  versd,  if  a  larger  amount 
of  atmospheric  air  is  admitted,  there  will  be 
a  corresponding  ittcressed  current,  a  lessened 
temperature,  and  much  leu  vapour.  The 
ordinary  current  obtainable  in  this  way  may 
be  taken  at  three  or  four  feet  per  second. 
To  subject  any  article  to  a  slow  current  of 
heat  in  a  comparatirely  close  chamber,  or 
where  there  is  an  exceedingly  small  aperture 
for  the  escape  of  vapour,  whereby  that  arti- 
cle (whatever  it  may  be)  is  enveloped  in  an 
atmosphere  of  its  own  steam,  is  (to  give  it  its 
proper  name)  not  drying  but  stewing.  If 
there  is  next  to  no  escape  at  all,  as  in  the 
ease  of  an  oven,  it  is  in  reality  baking.  Mr. 
Davison  sUted,  that  it  it  not  only  a  moving 
but  a  rapid  current  which  is  the  great  desi- 
deratum for  all  drying  purposes  :— and  that 
it  is  the  impulsion  of  atmospheric  air,  at  the 
velocity  of  the  hurricane,  or  upwards  of  100 
od 
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miles  per  hour  (or  any  other  gpced),  com- 
bined with  the  element  of  heat  ander  per- 
fect control,  which  I  in  a  few  sentences,  con- 
stitates  his  desiccating  process.  Mr.  Davison 
proceeded  to  describe  the  means  by  which 
the  two  operations  of  current  and  heat  are 
created  and  kept  up — and  some  applications 
wiiich  have  been  made  of  the  process,  toge- 
ther with  the  practieal  results. 

The  President  (Robert  Stephenson, 
Esq.,  C.E.,)  ejpressed  his  opinion  of  the 
high  state  of  perfection  to  which  Messrs. 
Davison  and  Symington  had  brought  their 
plan,  and  intimated  that  if  they  could  go  on 
economising  it,  he  believed  its  use  would 
become  universal. 

Paper  read  on  the  Mawufaeiure  of  the  finer 
Irons  and  Steely  as  applied  to  Gun-bar- 
reUj  Swords,  and  RaHway-axleSj  by  Mr, 
W.  Grbbksr. 

The  first  innovation  on  the  old  principle 
of  manufacturing  gun-barrels  entirely  from 
old  horse-nail  stubs  was  due  to  the  late  Mr. 
Adams,  of  Wednesbury,  who  brought  oat 
what  is  termed  Damascus  iron,  which  is 
constructed  of  alternate  layers  of  steel  and 
iron  fsgotted,  drawn  down  inta  rods,  then 
tortuously  twisted,  and  when  welded  into 
barrels  forms  the  Damascus  barrel.  The 
success  of  this  experiment,  both  in  point  of 
beauty  and  strength,  was  so  great  as  to  be 
under-estimated  at  50  per  cent,  as  compared 
with  the  strength  of  stub  twist  iron.  The 
next  experiment  was  to  blend  more  inti- 
mately than  the  above  steel  with  the  horse- 
nsil  stubs  in  the  proportion  of  one  to  two 
of  the  latter.  The  paper  described  the  mode 
of  this ;  and  then  went  on  to  narrate  that 
the  next  and  most  important  impro?ement 
In  metals  was  the  manufacture  of  gun-bar^ 
rels  from  scrap  steel  entirely,  and  for  this 
purpose  old  coach  wheels  were  generally  in 
request  t  by  clipping  these  into  pieces,  per- 
fectly cleansing  them  and  welding  in  an  air- 
furnace,  a  metal  is  produced  which  sur- 
passes in  tenacity,  tenuity,  and  density,  any 
fibrous  metal  ever  before  produced.  The 
tenacity  of  it  when  subjected  to  torsion  in 
a  chain  testing  machine  ia  as  8  to  2i  over 
that  of  the  old  stub  twist  mixture.  The 
perfect  safety  of  barrels  produced  from  it  is 
astonishing;  no  gunpowder  yet  tried  has 
power  to  borst  them  when  properly  mann- 
£ictnred.  These  experiments  had  induced 
others  on  a  more  extensive  soale ;  to  effect 
this,  ingots  of  cast  steel  were  tiJcen  from 
the  mill  made  to  No.  3  in  the  scale  of  oar- 
bonization.  These  after  rolling  into  flat 
bars,  were  clipped  into  small  pieces,  imme- 
diately mixed  and  welded  as  before  in  the 
air-furnace,  drawn  down  into  roUs,  and  re- 
Isgotted;   these  were  subsequently  drawn 


down,  and  were  then  ready  §er  beisg  nsde 
into  gun-barrels,  either  with  or   without 
spirally  twisting  them ;  to  form  Damascene 
barrels  from  this  was  perfectly  safe— this 
was  ascertained  by  experiments.    It  wss 
discovered  that  the  density  and  tenacity  of 
the  metal  was  sufficiently  great  to  effectusBy 
resist  the  enormous  force  of  this  great  osst 
of  gunpowder.  The  manufacture  of  swords 
was  snodier  article  to  which  this  improve- 
ment applied.    All  the  investigatioBS  of  the 
writer  had  tended  to  satisfy  htm  that  the 
Arabs  thus  produced  tiieir  finely-temptrsd 
Damascus  swords ;  namely,  using  two  sleds 
of  different  oarbonixation — mixing  them  in 
the  most  intimate  sMuaner,  and  twisting  them 
many  fantastio  ways,  but  obe^vhsg  method 
in  that  iancy ;  and  it  was  a  fkot  that  no 
Euri^ean  sword  has  ever  yet  been  prodaesd 
equal  to  the  Damascus.    The  GovemmeDt 
inspector  of  small  arms  was  of  opinion  that 
the  swords  made  In  Birmingham  were  not 
fit  to  be  used  in  the  army.    The  writer's 
Investigations  had  satisfied  him  that  temper- 
ing by  crystallizing  the  steel— that  is  to  say, 
tempering  in  the  ordinary  way — ^was  fhr  from 
the  wisest.     The  Damascus  Made  in  Its 
fibrous  state,  or  hammer  hardened,  is  mote 
difficult  to  break  by  100  per  cent,  than  the 
best  English-made  blade.    Tliis  iMd  be« 
tried  ;  but  temper  it  in  the  same  way,  sod 
it  showed  no  greater  tenacity  than  our  ewn; 
the  Damasoene  figure  was  destroyed  by  ths 
carbon    becoming    equally    diffiueds    wx 
would  acid  develepeit — it  was  entirdy  gone. 
From  these  and  other  facts  the  oonelnsien 
might  be  drawn  that  swords  constructed  of 
dissimilar  steels,  tempered  by  condensation 
of  ita  fibres,  either  by   repeated  rottii^ 
hammering,  or  many  other  processes,  whi^ 
our  perfect  machinery  gives  us  the  IhcOtty 
to  do,  are  the  best.    Therefore  In  time  «e 
might  hope  to  see  every  soldier   of  the 
empire  armed  with  a  weapon  as|#od,  if  net 
so  costly,  as  the  highly-prised  Dmaaaaesne 
—The  remaining  part  of  tiw  papor  lufiaied 
to  a  subjeet  already  much  disooeeedf  the 
maanfaetureof  railway-aska. 

Ptgpsr  read  on  seme  Modffieations  in  lAe 

Colouring  <if  Glass  by  MetalUe  OxiiM, 

by  M.  6.  BoNTKMPS. 

In  this  communication  some   important 

practical  points  connected  with  the  coloured 

ornamentation  of  glass  and  porcelain  were 

brought  forward.    In  the  first  place  it  was 

shown  that  all  the  colours  of  the  prismatic 

spectrum  might  be  given  to  glass  by  the  use 

of  the  oxide  of  iron  in  varying  proportioSs. 

and  by  the  agency  of  diffhrent  degrees  of 

heat;  the  ooncluaion  of  the  aatkor  being 

that  all  the  colours  are  produeod  in  Chair 

utural  disposition  Ui   proporlisa  as  ysu 
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increaie  the  temperatare.  Similar  pheno- 
mena were  obienred  with  the  oxide  of  maii- 
ganeee.  Manganeie  is  employed  to  gire  a 
pink  or  purple  tint  to  glass,  and  also  to  nen- 
triltae  the  slight  green  giren  hy  iron  and 
carbon  to  glass  in  its  manufacture.  If  the 
glass  coloured  by  manganese  remains  too 
kmg  im  the  melting-pot  or  the  annealing- 
Uln,  the  pturj^  tint  tnmt  first  to  a  light 
irownisk  redy  then  to  ytUow^  and  afterwards 
tn  ^rtMJb  White  glass  in  which  a  small  pro- 
portion of  manganese  has  been  used  is  liable 
10  become  light  yellow  by  exposure  to  iumin- 
ovs  power.  This  oxide  is  also  in  certain 
window  glass  disposed  h>  turn  pink  or  j^nr- 
|ite  under  the  action  of  the  sun's  rays.  M. 
Bentemps  has  found  that  rimilar  changes 
take  place  in  the  annealing  oren.  He  has 
determined,  by  experiments  made  by  him  on 
poLyxonnl  lenses  for  M.  Fresnel,  that  light  is 
the  agent  producing  the  change  mentioned ; 
-Mid  the  author  expresses  a  doubt  whether 
Any  change  in  the  oxidization  of  the  metal 
^U  explain  the  photogenic  effect.  A  series 
of  ehromatie  changes  of  a  similar  character 
were  obsermd  with  the  oxides  of  eopper ; 
the  eoimirs  being  in  like  manner  regulated 
hy  the  heat  to  which  the  glass  was  exposed. 
It  was  found  that  silrer,  although  with  less 
iateniity,  exhibited  the  same  phenomena; 
ud  gold,  although  usually  employed  for  the 
purpose  of  imparting  varieties  of  red,  was 
foand  by  varyitag  degrees  of  heating  at  a 
Ugh  temperature,  and  recasting  several 
times,  to  give  a  great  many  tints,  varying 
from  blue  to  pink,  red,  opaque  yellow,  and 
green.  Charcoal  in  ex(^ss  in  t  mixture  of 
silica- alkaline  glass  gives  a  yellow  colour, 
which  is  not  so  bright  as  the  yellow  from 
silver  $  and  this  y^ow  colour  may  be 
turned  to  a  dark  red  by  a  second  fire.  The 
nuthor  ia  disposed  to  refer  these  chromatic 
dmnges  to  some  modifications  of  the  com- 
peting panicles  luther  than  to  any  chemical 
ebanges  in  the  materials  employed. 

Dr.  Flaraday  spoke  on  the  importance  in 
yi  GUI'  inquiries  of  associating  physical  and 
ehemieal  science*  In  the  beautifyil  facts 
Inrought  forward  by  M.  Bontemps  it  ap- 
peared that  many  of  the  changes  of  colour 
itoentioned  are  purely  physical.  The  pheno- 
mena of  the  change  of  manganese  from 
white  to  pink  in  glass  appeared  to  him  inex- 
pUeable  as  a  chemical  effect.  Mr.  Dilke 
inquired  upon  what  peculiarity  depended  the 
difeunces  discovered  to  exist  in  the 
coloured  glass  of  the  windows  of  old 
ckurches  and  that  of  modern  manufacture? 
M.  Bontemps  stated  that  the  observed  dif- 
iferenees  were  entirely  due  to  age  and  imper- 
tetions  in  manufacture.  Dr.  Faraday 
.Remarked,  that  any  irregularities  tended  to 
yrodnoe  tim  diffusion  of  the  rays  which  per- 


meate the  glass;  and  that  the  opacity  of 
ancient  church  windows  was  probably  dae  to 
-  a  superficial  change  of  the  external  surface. 
M.  Bontemps  stated  that  old  glass  was  by 
repolishing  rendered  as  transparent  as  any 
modem  glass. 

P^pet  read  on  the  Frieium  of  Wmter,  by 
R.  Raw80n,  Esq. 
The  object  of  this  paper  was  to  aftceHidn 
the  friction  of  water  oA  a  vessel  or  other 
floating  bodies,  rolling  in  water.  Vdt  this 
purpose,  experiments  have  been  made  upon 
a  cylindrical  model,  whose  length  is  30  ins., 
diameter  26  ins.,  and  weight  255*43  lb. 
avoirdupoi j,  in  the  following  manner :  The 
cylinder  was  placed  in  a  cistern^  in  the  first 
place,  without  water,  and  made  to- vibrAtlfc  dn 
knife-edges  passing  through  the  axis  of  the 
cylinder.  A  pencil  projecting  ftt>ln  the 
model  in  the  direction  of  the  axis  of  the 
cylinder  on  the  surface  of  another  moveable 
cylinder  marked  out  upon  paper  placed  upon 
this  last  cylinder  the  amplitude  of  each 
oscillation.  The  cylinder  was  deflected  over 
to  various  angles  by  means  of  a  weight 
attached  by  a  string  to  the  arm  of  a  lever 
ilxed  to  the  cylindrical  model : 

Angle  of  Angle  to  which  the 

Deflexion.  Model  vibrated. 

22°  30' 22«  24' 

22    10 22      6 

21     54 21     48 

21     36... 21     30 

&c.  &c. 

When  the  cylinder  oscillated,  in  all  drcum- 
fttances  the  same  as  above,  Except  being  sut- 
rounded  by  salt  water,  the  amplitude  of 
oscillations  were  as  follows  : 

Angle  of  Angle  to  which  the 

Deflection.  Model  vibrated. 

22°  30' 21°    C 

21     SQ 21      8  ' 

80    48... 20     16 

&c.  &c. 

Clearly  showing  that  the  amplitude  of  vibra- 
tion when  oscillating  in  water  is  consider- 
ably less  than  when  oscillating  without 
water.  In  the  above  instance  there  is  a 
falling  off  in  the  angle  of  amplitude  of  24'. 
or  nearly  half  of  a  degree.  This  amount 
has  been  confirmed  by  several  experiments 
iuade  with  great  care ;  and  it  appears  only 
fair  to  attribute  this  decrease  in  the  ampli- 
tude of  oscillation  to  the  circumstance  of 
the  friction  of  the  water  on  the  surface  of 
the  cylinder.  The  amount  of  fbrce  acting 
on  the  surface  of  the  cylinder  necessary  to 
cause  the  decrease  in  the  amplitude  of  oscil- 
lation shown  by  the  experiment  was  calcu- 
lated ;  and  the  author  thinks  that  this 
amount  of  force  is  not  equally  distributed 
on  the  surface  of  the  cylinder.  In  conse- 
quence of  this,  he  thought  the  amount  on 
any  particular  part  might  vary  as  the  depth. 
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On  this  suppMition,  a. constant  pressure  at  a 
unit  of  depth  is  assumed.  This,  mnltiplted 
by  the  depth  of  any  other  point  of  the  cy- 
linder immersed  in  the  water,  will  give  the 
pressure  at  that  point.  These  forces  or 
momenta  being  summed  by  integration  and 
equated  with  the  sum  of  tiie  moments  given 
by  the  experiments,  we  shall  have  the  fol- 
lowing value  of  the  constant  pressure  at  a 
unit  of  depth*  -0000469.  This  constant  is 
another  experiment,  the  weight  of  the  model 
being  197  Ibi.  avoirdupois,  and  conse- 
quently the  part  immersed  in  the  water  was 
Tory  different  from  the  other  experiment, 
was  '0000452,  which  differs  very  little  from 
the  former,  showing  that  the  hypothesis 
assumed  in  the  computation  is  not  far  from 
the  truth. 
Afiothir  foptr  was  read  on  the  0»eiUatum$ 

of  Fioating  Bodies,  by  Mr,  Rawson. 

This  paper  had  for  its  object  the  descrip- 
tion of  a  course  of  experiments  made  at 
Portsmouth  dockyard  by  Mr.  John  Fincham, 
the  master  shipwright,  and  the  author,  with 
a  view  to  confirm  several  important  formulae 
discovered  by  Professor  Moseley  relative  to 
the  rolling  and  pitching  motion  of  vessels. 
All  the  experiments,  which  were  made  by 
Admiralty  order,  confirm  the  formulae  for 
determining  the  amount  of  force  or  work 
done  to  deflect  a  floating  body  in  a  state  of 
equilibrium  through  a  given  angle,  and  also 
another  formula  which  determines  whether 
the  vessel  thus  deflected  will  move  slowly  or 
othenrise.  The  importance  of  these  ques- 
tions to  naval  architecture  is  obvious  ;  and 
all  the  experimenta  we  have  made  show 
what  we  believe  to  be  an  important  practical 
fact,  viz.,  that  when  a  sudden  gust  of  wind 
is  applied  to  the  sails  of  a  vessel,  or  any 
oause  which  acta  constantly  during  one  oscil- 
lation, the  ultimate  amplitude  of  deflexion 
will  be  double  the  amplitude  which  the  gust 
of  wind  will  permanently  deflect  the  vesseL 
In  the  next  part,  several  experiments  were 
made  on  models  of  vessels ;  some  of  which 
have  been  built  with  a  view  to  ascertain  the 
best  form  of  midship  section  which  will 
give  the  easiest  rolling  motion. 
Ptq»er  read  on  ike  Heat  of  the  Vaporization 
of  Water,  by  J.  P.  Joulk. 

The  object  was  to  point  out  the  complex 
nature  of  the  heat  hitherto  taken  from  the 
latent  heat  of  steam.  In  the  exact  experi- 
menta of  Regnault  965®  was  found  to  be  the 
quantity  of  heat  evolved  in  the  condensation 
of  steam  saturated  at  212'' ;  of  this  quantity 
750  is  the  heat  due  to  the  vie  tivd  commu- 
nicated by  the  pressure  of  the  steam,  leaving 
890®  as  the  true  heat  of  vaporization  of 
water.  In  a  perfect  steam  engine  supplied 
with  water  at  212°,  and  worked  at  atmo- 


spheric pressure  without  expansion,  965<>  will 
be  the  heat  communicated  from  the  fire  to 
the  boiler,  75®  will  be  the  heat  utilised  by 
conversion  into  force,  and  the  remainder 
890o  will  be  the  heat  given  cut  in  the  con- 
denser. 


We  add,  from  the  Midland  Gmntiee  He* 
raid,  the  following  account  of  a  very  valaable 
paper  read  by  Professor  Willis,  at  the  Town 
Hall,  on  the  Deflection  of  BaUway  Sridyee 
under  the  paeeage  of  heavy  bodies  ^— 

Some  time  ago  a  commission,  of  wbieh 
Prof.  W.  had  the  honour  to  be  a  member, 
wak  appointed  by  Government  to  inquire 
into  the  application  of  iron  to  railways ;  and 
though  he  was  not  about  to  detail  to  them 
all  the  labours  of  that  commission,  he  would 
give  them  some  account  of  the  results  of  a 
portion  of  its  researches.    They  had  found 
it  necessary  to  ascertain  the  effect  which  the 
passage  of  loads  over  iron  rulway  bridges 
had  in  deflecting  them.    They  had  cleaily 
ascertained  the  character  of  the  effect  a  rail- 
way engine  and  tender  would  have  upon  an 
iron  bridge  when  in  a  state  of  rest,  bat  they 
did  not  know  whether,  when  the  train  vras  in 
a  state  of  motion,  the  deflection  would  be 
greater  or  less.    For  the  purpose  of  deter- 
mining this  interesting  and  important  ques- 
tion, a  temporary  railroad,  the  bridge  being 
represented  by  two  iron  bars,  had  been  oon- 
structed  in  Portomouth  Dockyard,  and  so 
arranged  that,  by  means  of  an  ii^ined  plane, 
any  required  degree  of  velocity  could  be 
attained  by  the  carriage  with  which  the  ex- 
perimenta were  copducted.    With  this  appa- 
ratus a  long  and  interesting  series  of  experi- 
menta were  made,  the  weight  of  the  loads 
being  varied,  and  the  uniform  result  was 
that  the  statical  deflection  (t.  «.,  the  deflee- 
tion  caused  by  the  carriage  wh^  at  rest  on 
the  centre  of  the  bars)  was  three  or  fimr 
times  less  than  the  deflection  canaed  frtien 
the  carriage  was  in  a  state  of  motion.    The 
apparatus  which  he  exhibited  to  them  that 
evening  was  on  a  much  smaller  scale  than 
the  Portsmouth  one,  for  whilst  the  latter 
enabled  them  to  pass  a  weight  of  from  three 
to  four  tons  over  the  bridge,  the  former  only 
carried  a  weight  of  as  many  pounds.    Ai 
the  object  of  the  experimeotnl  philosopher 
was  to  eliminate  all  obstructing  causes,  they 
must  begin  their  experimenta  on  a  small 
scale,  so  that  it  was  necessary  to  employ  t 
smaller  apparatus,  and    also   to  obtain  a 
different  material  to  cast-iron,  and  a  mate- 
rial, too,  that  would  give,  by  ita  greater 
delicacy  of  texture,  closer  results,  nod  thst 
would  not  display  the  curiooa  phenomenon 
of  '*  set."     He  had,  therefore,  in  his  mon 
recent  experimenta,  used  bar*  of  cast-atcd, 
and  in  order  to  do  away  with  any  inegular 
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prMtnre  of  the  carriage— for  in  the  defleo- 
tioQ  they  lometiinea  foaod  more  pressore  on 
the  one  bar  than  the  other— he  had  used  one 
bar  instead  of  two.  The  reverend  professor 
here  proceeded  to  giro  a  description  of  the 
apparatus,  which  cODsisted  of  a  railway,  be- 
tween  twenty  and  thirty  feet  long,  formed  of 
deal  planking,  and  having  at  one  end  an  in- 
elined  plane,  with  an  altitude  of  about  twenty 
feet.  Upon  this  plane  a  moveable  break 
wae  fixed,  so  as  to  hold  the  carriage  at  any 
required  height,  and  to  ensure  accuracy  in  * 
the  starting  point.  The  centre  of  the  line 
of  rail  was  occupied  by  the  bridge,  and  the 
extreme  end  opposite  the  incliue  was  so 
made  9m  to  open  slightly  outwards,  so  that 
aprioga  fixed  on  either  side  the  carriage 
Bight  clasp  the  sides  of  the  line  and  retard 
further  motion,  thus  preventing  the  carriage 
from  running  off  the  Hue  after  passing  the 
bridge.  The  carriage  employed  was  merely 
a  small  model  of  a  luggage  wagon,  the  flangea 
«f  the  wheels  being  made  outwards  instead 
of  inwards,  so  as  to  dip  the  line  along  which 
they  passed.  A  long  and  ioteresting  series 
of  experiments  was  here  performed,  the 
Telocity  of  the  motion  being  considerably 
varied,  the  result  invariably  being  that  the 
deflection  of  the  bar  was  during  the  motion 
of  the  carriage  triple  the  extent  of  the  deflec- 
tion caused  whilst  the  carriage  merely  rested 
upon  the  bar.  Mr.  Willis  now  proceeded 
to  observe  that  the  weight  of  railway  bridges 
was  generally  much  greater  than  that  of  any 
load  that  passed  over  them,  whilst  his  bar 
was  much  lighter  than  the  load  that  had  so 
greatly  deflected  it.  An  ingenious  contriv- 
ance for  strengthening  the  bar,  by  ineieasing 
the  weight  to  be  deflected  with  it,  was  then 
resorted  to,  which  showed  that  the  increase 
in  the  weight  of  the  bridge  had  diminiahed 
the  deflection,  although,  the  Profeasor  ob- 
served, that  to  take  this  as  a  general  princi- 
pie  would  be  wrong,  for  there  were  cases  in 
which  an  increase  in  the  weight  of  the  bridge 
actually  increased  rather  than  diminished 
the  deflection.  He  was,  however,  happy  to 
n^  that  the  very  serious  facts  connected 
with  the  deflection  of  iron  railway  bridges, 
the  results  of  which  he  had  that  evening 
attempted  to  develop,  did  not  exist  in  prac- 
tioe  to  so  great  an  extent  as  in  theory  -,  and, 
indeed,  they  found  that  the  deflection  was 
in  practice  so  slight  that  it  might  be  almost 
altogether  neglected.  This  fact  the  Com- 
mission  had  established  by  actual  ezperiw 
ments  upon  a  bridge  on  a  railway  in  Surrey. 
la  conclusion,  he  might  observe  that  some 
experiments  had  been  made  at  Portsmouth 
as  to  the  advantage  to  be  derived  from  curv- 
ing bars  upwards,  which  certainly  diminished 
the  centrifugal  force,  and  consequently  les- 
sened the  ddlection,  but  no  practical  results 


were  elicited. . . .  Lord  Wrottesley  returned 
thanks,  on  behalf  of  the  audience,  to  Pro- 
fessor Willis,  at  the  same  time  briefly  re- 
marking upon  the  value  of  the  facts  demon- 
strated during  the  course  of  the  experiments 
at  Portsmouth. 


MXNAI    BUIDGI    HYDRAULIC    PRES8K8  OR 
LIFTS. 

Sir, — I  have  observed  paragraphs  in 
newspapers  recently,  tending  to  exculpate 
parties  entrusted  with  the  manufacture  of 
the  machinery  for  raising  the  tubes  of 
the  Britannia  Bridge.  As  an  old  work- 
man, who  assisted  to  make  and  prove 
upwards  of  a  hundred  hydraulic  presses 
at  the  Ute  Mr.  Bramah's  factory,  at  Pim- 
lico,  I  strongly  suspect  that  the  cause  of 
failure  was  the  excessive  pressure 
applied  to  the  ram  cylinders— 8000  or 
9000  lbs.  on  the  square  inch,  as  reported. 
At  Bramab's  we  never  found  presses  in 
eontiant  work  stand  with  more  than 
8  tons  (6720  lbs.)  on  the  square  inch, 
and  the  greatest  pains  were  taken  to 
obtain  the  most  approved  kinds  of  iron 
(mixed  qualities)  to  cast  the  cylinders 
from.  1  have  seen  press  cylinders  bear 
7000  lbs.,  and  as  much  as  6000  lbs.,  on 
the  square  inch,  under  proof,  for  a  short 
time,  but  we  never  could  trust  them  in 
work  with  so  much  ;  and  cast  iron  at  that 
time  was  very  superior  to  the  specimens 
from  foundries  at  the  present  day.  In- 
creasing the  thickness  of  the  meUl  in 
the  press  cylinders  was  seldom  success- 
ful ;  I  have  known  metal  7  inches  thick 
stand  as  well  as  10^  inches,  for  presses 
for  punches,  and  10  inches  diameter; 
the  thicker  the  metal  the  greater  ap- 
peared to  be  the  difficulty  of  getting  it 
equal  and  homogeneous  throughout. 

I  question  the  experience  of  the 
makers  of  the  Menai  presses,  and  should 
like  to  know  how  many  large  hydraulic 
presses  they  have  made;  and  whether 
they  were  ever  worked  up  to  3  ions  on 
the  square  inch,  in  constant  use.  The 
diameter  of  the  press  which  gave  way 
is  stated  to  have  been  20  inches — why 
not  have  made  it  22  inches  diameter  ? 
Or  what  would  probably  have  been 
better,  four  11 -inch  rams  to  each  press, 
similar  to  the  construction  adopted  by 
Hick,  of  Bolton-le-Moor,  some  years 
ago.  I  should  like  to  know  what  the 
experienced  hydraulic  press -makers  in 
London,  Manchester,  and  Glasgow,  think 
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of  the  presses  or  lifcs  made  for  raising 
the  Britannia  tubes.  Those  who  talk 
lightly  of  the  head  of  a  press  being 
defective,  onght  to  know  that  indications 
of  weakness  in  any  pari  of  a  press  casting 
are  suspicious ;  I  know  numbers  of  press 
cylinders  used  to  be  thrown  aside  at 
Bramah's  for  very  trifling  defects.  Then 
as  to  "  annealing,''  mentioned  in  con- 
nection with  the  casting  of  the  new 
cylinder  to  replace  the  fractured  one,  is  it 
possible  that  the  original  cylinder  was 
taken  out  of  the  mould  prematurely  and 
not  allowed  to  become  quite  cool  ?  A 
little  like  apprentice  work,  if  it  was  so ; 
and  the  detect  of  the  head  may  have 
been  owing  to  the  short  supply  of  metal 
to  keep  the  runners  well  fed.  Mr.  Ste- 
phenson seems  to  have  been  unfortunate 
in  the  selection  of  many  of  the  iooU  he 
has  employed  in  the  Alenai  work,  from 
firtt  to  last — some  of  them  more  desir- 
ous of  securing  self-commendation  and 
larger  profits,  Uian  of  assisting  and  fol- 
lowing out  his  views.  I  have  met  with 
many  such  in  my  career,  but  time  has 
exposed  the  wortblessness  of  their  pre- 
tensions. I  may  be  prejudiced,  but  I 
am  uccidedly  of  opinion  the  hyuraulic- 
press  principle  is  the  beat  for  raising  the 
JMeoai  tubes. 

I  am,  Sir,  yours,  &c., 

A   MiLLWRIOBT. 

September  24,  180. 


REPORT  OF  TBB  COMMISSIONER  OF  PATENTS 
OF  THE  DNITBD  STATES,  ON  EXPLOSIONS 
OF  STEAM-BOILERS,  DECEMBER  30,  1848. 

(Continued  from  page  282.) 
The  fourth  cause  of  explosions  given  by 
the  report  of  the  Franklin  Institute,  is  the 
**  carelessneis  and  ignorance  of  ihote  in- 
trusted with  the  numttffement  of  the  engine;*^ 
and  this  is  that  which,  in  the  deliberate  opi- 
nion  of  the  undersigned,  is  operative  in  the 
great  msjoritjf  of  these  fatal  occurrences.  It 
will  be  perceived,  by  reference  to  the  sum- 
nary  of  results  deduced  from  the  tabular 
statement  of  explosions,  [C]  that  the  ex- 
plosions which  have  been  distinctly  attri- 
buted to  this  cause  amount  to  the  large  pro- 
portion of  32^  per  cent,  of  the  whole  num- 
ber of  those  in  which  the  cause  is  given. 
Yet  even  this  proportion,  large  as  it  is, 
doen  not  give  a  fair  estimate  of  the  extent 
to  which  this  cause  is  operative;  for  the 
existence  of  the  other  causes  can  also  be 
traced,  in  a  great  majority  of  cases^  to  cri- 
minal neglect.  Ignorance,  or  carelessness  in 
••me  quartar.    •«  Undue  praarara  within  a 


boiler,"  gradually  increased  ontil  it  axeetd 
the  limit  of  the  estimated  tenadtj  of  the 
boiler,  (a  point  very  far  above  ita  proper 
working  pressure,)  while,  at  the  same  time 
the  sofipiy  of  water  is  suficMot,  oaold 
scarcely  occur  otherwise  than  by  neglect  u 
allowing  the  safety-valve  to  beoome  oar- 
roded  on  ita  seat,  or  by  intentionally  aver- 
loading  it.  "  The  presence  oCnndaly-heatod 
metal  within  a  boiler ''  is  attributable  to  a 
deficient  su.pply  of  water,  which  aliows  soaae 
portion  of  metal  which  is  in  contact  with 
the  fire  to  become  uncovered ;  or  to  dcfMMtts, 
which  operate  by  interposing  a  nou«>oondnct- 
ing  substance  between  the  metal  and  the 
water,  thus  allowing  the  heat  to  accumulate 
in  the  former,  and  thereby  reduce  its  taoa- 
city.  Now  the  remediea  for  both  theaa  evils 
are  in  the  hands  of  the  engineer,  who  eas- 
not  fail  to  apply  them,  ui^a  through  col- 
pable  negligence.  **  The  defective  conabrue- 
tion  of  the  boiler  and  ita  appendagaa,"  Is 
the  result  of  unfaithfulness  in  the  manu- 
facturer, induced,  perhaps,  by  the  fslse 
economy  of  the  owners  with  whoaa  he  eon- 
tracts. 

It  thus  appeara  that  all  the  caosea  of  ex- 
plosions which  have  been  aaeigned  by  the 
distioguished  scientific  authority  no  often 
cited,  may  be  resolved,  without  unfaiffuess, 
into  this  one^tbe  carelessness  or  igaoranoe 
of  those  entrusted  with  the  mattsgemeut  or 
manufacture  of  the  boiler.  The  whole  ef 
this  blame  does  not,  however,  jnsUy  rsst 
upon  the  engineers  in  all  cases  $  for  there  is 
too  much  reason  to  believe  tlkat  they  are 
often  interfered  with,  in  the  moat  unwar- 
rantable manner,  in  the  performance  of  their 
duties,  by  the  captains  who  employ  them, 
and  are  forced  to  pursue  a  course  condesDnad 
by  their  judgment  and  conscience,  through 
fear  of  losing  their  situations.  The  view 
liere  taken  of  the  frightful  extent  to  whieh 
this  cause  of  explosions  operatea,  ia  not  only 
a  legitimate  Inference  from  the  atatiatieB 
given,  but  is  directly  borne  out  by  the  tes- 
timony of  the  numerous  intelligent  and  prat^ 
tical  men  who  have  fumithied  the  office  witb 
their  opinions  in  detail.*  Upon  thia  view 
are  based  tlie  recommendationa  to  be  bera- 
after  made. 

The  causes  of  boiler  explosiona  having  thus 
been  brieily  considered,  the  remediea  whieh 
have  thus  far  been  proposed,  aaggeut  thesa- 
aelves  as  the  next  topic  for  considemtioB. 
These  are  either  mechanical  or  legal. 

The  various  contrivances  to  prevent  ex- 
plosions by  mechanical  means,  are  known 
as  the  *'  safety  apparatus  ''of  the  engina. 
These  contriTanoes  have  been  well  <dasaified 


*  Appendix.  [G.,]  Corn's,  of  Messrs.  Oat,  Bal- 
perman,  Green,  Uicks,  and  Banders. 
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4nt,  gaeh  n  merely  MidteBts 
dngvr  widMttt  reKevmf  it;  Meoml,  sieh 
•B  m  bfwii^ht  into  actioii  and  relieve  the 
boUar  Cnmi  eieest  of  etetoi  by  tbe  force  of 
praarare  akme,  or  by  temperetwv  iDdepen- 
4mt  •f  yrmtmn  f  third,  such  m  ere  brosf  ht 
ittto  wtioa  by  defldcney  of  water,  combiiied 
wlUi  praaawo;  foartfa,  ttioh  at  aappiy  water 
withoiit  iadieatiiig  either  praeaura  or  tem- 
perature. 

1V>  the  first  claas  btloBg  tha  connon 
BSrpboB  «««ge  of  low  preaaure  boilera  i  the 
anoter  for  high-preanira  boiters;  tbe 
gattgat  tha  ooa^MNind- water 
gasge  or  altometer,  of  Mr.  Qainby ;  his 
alanB  altometer  and  TaporiaBeter ;  the  pen- 
etaaioB  water  f  aage  of  Worthington  and 
Baker,  together  with  tha  oommon  try  cocks, 
and  aH  thoas  inatramaDta  which  depend  on 
ttn  opening  of  aiMll  TalTea  to  aoand  an 


In  tha  laoond  claaa  nay  be  plaead  the 
coaaion  aafcty  Talve,  the  aafety  guard  of 
Mr.  fivana,  the  fnsiUa  disks  ased  in  Fra&oe« 
and  the  espanaion  gnard  of  Mr.  Wright. 

In  the  third  oiaia  are  to  be  found  the 
■afcty  appaiatni  of  Mr.  Raub,  the  hydro- 
•tetle  valTe  of  Mr.  Daff»  and  the  interior 
safety  tnlve  of  Mr.  Eatton. 

To  tha  fottilk  daaa  bdeng  the  ordiaary 
Ibtoo  pnup,  the  anbsidiary  pampiog  atigiue 
aned  in  many  ateam-boata,  and  tbe  self-set* 
teg  pvniping  engine  of  Mr.  Bamnoi.* 

The  taeorda  ef  the  Patent^ttoa  show  that 
■0  aaudl  share  ef  tha  ingenaity  ef  inventon 
tea  bean  directed  to  the  iuTentioa  or  im- 
of  aafety  appantvs  for  steaas 
1 1  and  yet  it  eonid  not  be  said  with 
trnth  tint  any  of  thaae  eontriTancea  have 
MIy  met  the  demanda  of  tha  pablie  for  a 
Iperfcet  aafagvard  againat  the  fiital  exploaiona 
•a  ftaquanUy  eeeivriag,  aapeoially  on  onr 
ra.  An  invention  which  should 
theae  demands,  eoght  to  be  prompt, 
and  irresiatable  in  action  under  all 
•Haatioaa  and  temperatures;  it  shoald  be 
ttahla  to  ne  casual  impediment,  and  placed 
bayofld  the  reaoh  of  improper  interference : 
ahould  indicate  tha  approach  as  well  aa  the 
ptcaenea  of  danger,  of  which  it  shoald  give 
aeme  aaequivecal  wmrning ;  should  show  the 
^^gree  of  beat  and  consequent  pressure  on 
the  boiler  from  boiling  to  the  highest  per* 
flafamble  point ;  and  should  give  immediate 
■atiea  ef  a  defleleoey  of  water.  It  shoald 
aahiUt  ita  indications  in  a  form  obvious  and 
alriking;  should  be  self-adjusting,  and  rea« 
JHy  adjuatible,  simple,  and  enduring,  and 
aei  too  expensive  in  ita  construction.    To 


*  Sen.  Doe.  405,  28th  Cong.,  lit  Session,  p.  3. 
Report  of  Profi.  Johnson  and  Jones  to  SecreUry  of 
Navy,  June,  1844. 


go  into  minute  detail  with  reference  to  the 
various  inventiona  which  are  now  rivals 
ia  the  contest  for  public  favour,  or  te  enter 
into  any  discussion  of  their  relative  mertta, 
would  comport  neither  with  the  objecte  of 
this  report,  nor  with  the  strict  impartiality 
which  inventors  have  a  right  to  demand  from 
this  office.  ▲  general  notice  of  them  is  all 
that  will  be  attempted. 

The  common  Syphon  gauge  or  dynamo- 
meter, is  a  tube  of  iron  or  glaaa  of  equal 
ealibre  throughout,  open  at  both  ends,  and 
bent  in  tbe  shape  of  a  U,  one  limb  being 
longer  than  the  other,  aUd  the  extremity  ^ 
the  shorter  limb  placed  within  the  boiler. 
into  this  tube  mercury  ia  introduoed»  and 
atands  at  an  equal  height  in  both  limba« 
When  the  pressure  wi(hin  the  boiler  ia  just 
equal  to  that  of  the  atmosphere,  the  he^bt 
of  the  mercury  remains  unchanged;  but 
when  the  pressure  within  exoreda  that  of  the 
atmoaphere  without,  tha  mercury  rises  in 
tiie  outer  limb  of  the  tube,  to  a  height  pro- 
portioned to  the  difference— each  inch  of 
rise  indicating  an  increased  pressuro  within, 
equal  to  about  1  lb.  per  square  inch.  When 
the  tube  ia  of  iron,  a  float  placed  on  the  . 
surface  of  the  mercury  in  the  outer  limb 
ia  ooonected  with  a  rod  which  pasaes  out  at 
the  top,  and  indicates  the  rise  and  fall  on  an 
attached  scale.  This  instrument  answera 
admirably  as  an  indioator  of  pressure  in 
lew- pressure  engines;  but  in  those  on  the 
high- pressure  principle,  as  about  16  inobea 
must  be  added  to  its  length  for  each  addi- 
tional atmosphere  of  presaure,  the  great 
height  to  which  the  outer  limb  has  to  be 
carried  rendera  ite  application  inconvenient  t 
nor  ia  the  serpentine  form  Icaaobjaetionable. 
It,  moreover,  merely  indieatea  prssaure 
without  giring  an  alarm,  and  ia,  therefore, 
no  aafeguard  against  explosion— except  aa 
offering  to  the  eye  of  an  attentive  engineer 
an  index  of  the  existing  force  of  the  steam. 
Ite  bore  is  too  small  to  permit  it  to  act  aa  an 
efficient  means  of  escape  for  tbe  steam, 
should  the  mercury  be  blown  out  by  the 
excess  of  pressure  within.  While,  there- 
fore, it  is  a  valuable  appendage  to  a  boiler 
aa  an  indicator  of  pressure,  it  cannot  be  con- 
sidered as,  of  itself,  a  reliable  security  against 
danger. 

The  closed  gauge  or  mtmomtter  is  similar 
in  general  farm  to  that  just  described,  but 
its  outer  limb  encloses  air,  and  ia  not  open 
to  the  external  atmosphere.  The  air  in  this 
limb  is  condensed,  and  the  indication  of 
pressure  within  the  boiler  is  given  by  the 
varying  volume  of  the  air  in  the  outer  limb ; 
the  tube  being  transparent  and  graduated  to 
atmospheres.  The  objections  made  to  this 
gauge  by  the  Franklin  Committee  are,  that 
it  requircB  great  nioety  ia  ite  conatmcUon 
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and  g^aation,  and  a  oorreotion  for  the 
temperatare  of  the  air  enclosed  in  it.  Theie 
objections  were  of  sufficient  weight  to  in- 
dace  the  declaration  that  no  gan^  applicable 
to  it  (the  high  pressure  boiler)  has  yet  been 
brought  into  use,*  a  fact  to  which  the  at* 
tention  of  infentors  thonld  be  called,  aa 
opening  a  field  for  the  profitable  and  useful 
exercise  of  their  ingenuity. 

The  glass  water-gauge  is  a  thick  tube  of 
well  annealed  glass,  connected  with  the 
boiler  by  two  lateral  pipes— one  of  which 
passes  in  below  and  the  other  above  the 
proper  level  of  the  water.  These  pipes  are 
provided  with  coclu,  by  which  connection 
between  the  tube  and  the  boiler  can  be 
made  at  pleasure.  The  object  of  this  ap. 
paratus  is,  to  ascertain  at  a  glance  the  true 
level  of  the  water  in  the  boiler.  The  ob- 
jections which  have  been  urged  to  its  use  are, 
that  the  unequal  expansion  of  the  glass 
and  the  metal  with  which  it  is  connected 
renders  the  former  liable  to  fracture ;  that 
it  is  also  liable  to  fracture  from  shocks,  and 
by  sudden  variations  of  temperature.  To 
obviate  these  difficulties,  it  was  proposed  to 
pass  the  ends  of  the  tube  into  stuffing-boxes, 
and  to  make  them  of  well  annealed  gliss  of 
considerable  thickness.  The  use  of  green  glass 
obviates  the  difficulty  of  the  glass  clouding, 
when  high  steam  is  used,  from  the  action  of 
the  steam  on  the  alkali  contained  in  the  sub- 
stance of  the  glus.  The  indication  by  this 
instrument  of  the  height  of  the  water  within 
the  boiler  was  found  to  be  accurate.  £ren 
when  foaming  occurred  by  relief  of  pressure 
within  the  boiler,  and  when  the  gauge  cocks 
could  not  be  trusted,  the  oscillations  in  the 
tube  did  not  amount  to  half  an  inch,  and  on 
closing  the  connecting  pipes  the  water  in  the 
tube  became  tranquil  at  the  mean  level  of 
its  oscillations.t  The  use  of  this  gauge  Is 
highly  recommended  by  the  Franklin  Com- 
mittee4 

The  vaporimeter  of  Mr.  Quinby  is  an  in- 
strument intended  to  indicate  the  tempera- 
ture of  the  steam  within  the  boiler  by  the 
expansion  and  contraction  of  mercury  con- 
tained in  a  large  metallic  tube  inserted  into 
the  boiler  above  the  water  level.  It  is,  in 
fact,  a  large  metallic  thermometer,  the  bulb 
of  which  U  the  large  tube  within  the  boiler, 
and  its  stem  the  small  perpendicular  tube  on 
the  outside  of  it  On  the  mercury  in  this 
outer  tube  is  placed  a  float  connected  with  a 
rod,  the  varying  height  of  which  indicates 
the  temperature  of  the  steam,  and  its  con- 
sequent elasticity.    Its  advanttges  are  its 

*  Genenl  Report,  p.  8 ;  alio  Rep.  on  Expert- 
menU.  Frank.  Jour,^  vol.  xvii.,p.  3. 

t  Frank.  Jour.,  yol,  xvlL,  p.  9. 

X  The  employment  of  these  gauges  was  enforced 
by  ordnanoe  of  French  Government  in  1830. 


little  liability  to  injury  from  accident,  and 
the  ease  with  which  its  indications  are  read 
oif,  owing  to  the  large  sixe  of  the  degrees 
marked  upon  its  scdie.  It  is,  however,  s 
mere  indicator  of  temperature,  and  the  con- 
sequent pressure,  dependent  for  its  utility 
upon  the  watchfulness  of  the  engineer,  and, 
therefore,  least  useful  where  danger,  from  hit 
neglect,  is  greatest.  Its  coat  Is  ahio  a  serions 
objection.* 

The  tdarm  altameter  of  Mr.  Quinby  oon- 
sists  of  a  buoket-fioat,  enclosed  in  a  cylinder 
connected  with  the  boUer  by  lateral  pipes 
entering  below  and  above  the  water-line,  ao 
that  the  water  in  the  cylinder  and  in  the 
boiler  shall  always  stand  at  the  same  height. 
The  fall  of  the  float  opens  a  smaU  valve,  to 
which  a  steam  whistle  is  attached.  The 
operation  of  this  instrument,  as  reported  hy 
Messrs.  Johnson  and  Jones,  was  not  satis- 
factory. The  alarm  was  feeble,  owing  to  the 
smallness  of  the  valve,  yet  its  sise,  if  in- 
creased, would  enable  the  pressure  upon  it 
by  highly  elastic  steam  to  counteract  the 
weight  of  the  float,  and  thus  prevent  any 
action.  It  is  also  liable  to  obstrucdon  from 
deposits,  is  too  complex  in  its  construction . 
and  attains  no  object  that  could  not  be 
secured  by  a  float  within  the  boiler.f 

Another  oHometer  has  been  invented  h  j 
Mr.  Quinby,  which  is  a  complex  modifica- 
tion of  the  glass-tube  gauge,  Identical  in 
principle,  and  ofi'ering  no  advantage  over  it. 
It  is  heavier  than  the  common  gauge,  more 
liabJe  to  fracture,  more  difficult  to  repair. 
requires  greater  precinon  in  its  workman, 
ship,  and  is  consequently  very  costly.^ 

The  peretuiion  water  gmign  of  Worthhiy* 
ton  and  Baker,  §  is  an  ingenious  contrivanee 
for  ascertaining  the  height  of  water  in  the 
beller  by  the  percussive  action  of  a  horiaontal 
flat  surface  brought  suddenly  into  coafeaet 
with  the  surface  of  the  water,  the  height  of 
which  is  to  be  gauged.  It  eonsuU  of  a  tvbe 
so  connected  with  the  boiler  as  that  the 
water  it  contains  shall  stand  at  the  sanae 
height  as  that  in  the  boiler.  In  this  tube  is 
a  piaton  which  can  be  brought  into  sudden 
contact  with  the  surface  of  the  water  by 
means  of  a  projecting  arm,  under  the  csn- 
trol  of  the  engineer.  When  it  is  desired  to 
ascertain  the  height  of  the  water,  the  engi- 
neer, by  means  of  the  arm  mentioned,  pushes 
down  the  piston  until  it  strikes  the  waters 
the  slight  shock  or  coneussion  produced  by 
the  contact  is  readily  felt  by  the  hand  of  the 
engineer,  and  the  position  of  the  arm  at  the 
time  gives,  on  an  attached  scale,  the  desired 
information.     This  instrument  is  ssid  to 


•  Sen.  Doc.  405,  28th  Cong.,^8t  Sett.  pp.  IS,  4S. 

t  Ibid.  pp.  44. 
t  Ibid,  p.  16. 
I  Patented  February  29, 18(7. 
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operate  well,  hot  It  depends  entirely  upon 
the  attention  of  the  engineer,  and  neither 
iadieatea  the  approach  of  danger  nor  relieves 
it.  In  the  case  of  recklessness  or  neglect, 
it  vronld  he  of  no  senrice. 

The  common  try-cooks  are  two  or  more 
tnhes,  entering  the  boiler  at  short  distances 
above  and  below  the  due  water  line.  When 
npon  tnmUig  the  cocks,  steam  issnes  from 
the  npper,  and  water  from  the  lower  ones, 
the  water  in  the  boiler  is  snpposed  to  be  at 
its  iwoper  height  The  indications  of  these 
fatttniments  are,  at  least,  extremely  mde. 
When  the  water  is  above  the  highest,  or 
below  the  lowest,  they  ihtl  entirely ;  and  when 
foaming  oeenrs,  no  dependence  can  be  placed 
npon  them.  In  this  case  the  error  is  most 
dangeroos,  as  the  indicated  level  of  the  water 
may  be  several  inches  above  its  trae  level. 
Notwithstanding  the  imperfection  of  these 
iostraments,  they  are  still  employed  to  a 
very  considerable  extent,  and  their  indioa- 
tioos  relied  npon  in  determining  so  vital  a 
qoestion  to  the  safety  of  all  concerned  as  the 
height  of  water  in  the  boiler. 

The  ordfaiary  Mr^/y-M/ve,  and  contriT- 
anees  which  employ  fmribU  aUoyi,  are  the 
chief  devices  embraced  •  in  the  second  class, 
or  those  which  relieve  the  boiler  from  excess 
of  steam  by  the  force  of  pressure  alone,  or 
by  tenperatnre  independent  of  pressure. 

The  ta/etif'Vahe  was  introduced  by  Papin 
in  his  digester,  was  applied  by  Savery  to  his 
engine,  and  has  ever  since  been  relied  upon 
as  the  principal  means  of  relieving  the  boiler 
from  excessive  pressure.  Its  constmetion  Is 
too  well  known  to  need  description.  The 
two  fbrms  most  commonly  employed  are  the 
conical  and  disc  valves ;  the  former,  from 
the  facility  with  which  it  can  be  tightened  to 
prevent  waste  of  steam,  has  been  more  ge- 
nerally employed  than  the  latter.  Its  greater 
tendency,  unless  the  cone  be  very  obtuse, 
to  beoome  adherent  to  its  seat,  has  been 
niged  as  a  forcible  objection  to  its  use.  The 
disc  Tslve  is  not  so  liable  to  this  cause  of 
danger,  and  is  preferred  by  the  Franklin 
Committee.  They  adopted  it  in  their  expe- 
liflsents,  and  found  that  when  kept  in  fair 
working  order,  no  adhesion  took  place. 

Bat  its  liability  to  cowosion  and  adhesion 
are  not  the  chief  objections  to  the  safety 
valve  s  when  under  the  control  of  reckless 
men,  it  maybe,  and  there  ii  abundant  proof 
that  it  often  is,  loaded  far  beyond  the  highest 
estimated  workmg  pressure  of  the  boiler.  A 
boiler,  moreover,  may  be  burst  by  a  force 
below  its  ordinary  working  pressure,  when 
the  tenacity  of  the  metal  has  been  diminished 
by  heat;  and  in  such  a  case,  of  course,  the 
safety  valve  would  have  no  tendency  to  re- 
lieve It.  The  evolution  of  steam,  too,  might 
be  BO  sudden  that  the  valve  could  not  give 
it  an  exit  suiBciently  rapid  to  prevent  ex* 


plosion.  The  safety  valve,  then,  though  an 
indispensable  appendage  to  the  steam  boiler, 
ii  liable  to  these  sources  of  failure,  and 
therefore  cannot  be  implicitly  relied  upon 
aa  a  means  of  safety.  It  is  lacking  in  some 
of  the  most  essential  of  the  qualities  which 
have  been  pointed  out  as  requisite  in  sn 
apparatus  which  should  satisfy  the  demand 
for  perfect  protection. 

Th»  Jtuibhplaiet  required  to  be  attached 
to  every  boiler,  by  the  ordhiance  of  the 
French  government,  are  plugs  of  an  alloy  so 
compounded  as  to  melt,  and  so  give  vent  to 
the  steam,  at  a  temperature  corresponding 
with  the  greatest  pressure  under  which  the 
boilers  are  allowed  to  work.  To  prevent 
their  giving  way  as  they  approach  the  fusing 
point,  they  are  covered  by  wire  gratings  or 
perforated  metallic  disks.  The  experiments 
upon  these  plates  made  by  the  Franklin 
Committee,  show  that  when  fusible  alloys 
are  subjectiBd  to  heat  and  pressure  at  the 
same  time,  the  more  fiidble  portions  are 
melted  tint,  and  forced  out  by  the  pressure 
to  which  they  are  subjected.  The  residuary 
mass  is  thus  left  with  a  fusing  point  much 
above  that  at  which  the  alloy  was  calculated 
to  melt.  Every  repetition  of  the  fusing 
process  under  ttiese  ciroumstances  was  at- 
tended with  a  rise  of  the  temperature  re- 
quired to  produce.the  result.  It  is  evident 
tiiat  the  protection  ailbrded  by  fusible  plates, 
used  in  this  way,  diminishes  in  proportion 
as  the  necessity  for  it  is  incresdng  by  the 
deterioration  of  the  boiler  from  age  and  use. 
The  liability  to  this  action  has  been  con- 
sidered a  sufficient  reason  for  deciding  that 
no  efficient  practical  application  of  these 
alloys  can  be  made  while  they  eontinne  to  be 
subjected  to  pressure*. 

To  obviate  this  difficulty,  Professor  Bache 
devised  the  plan  of  enclosing  the  fusible  me- 
tal in  a  tube  inserted  into  the  boiler,  thus 
subjecting  it  to  the  action  of  temperature 
alone.  The  melting  of  the  alloy  in  the  bot- 
tom of  this  tube  sets  free  a  rod  connected 
with  an  alarm  apparatus,  and  if  necessary 
with  the  safety  valve.  Ilie  same  idea  oc- 
curred about  the  same  time,  to  Mr.  C.  Evans 
of  Fittsbuigh,  Pennsylvania,  whofo  safety 
guard  is  identical  in  principle  with  the  de- 
vice of  Dr.  Bache. 

ThtsmfHp  g^uard  of  Mr.  Evans  ooneiste  of 
a  tube  inserted  through  the  top  of  the  boiler, 
with  its  bottom  rest^g  on  one  of  the  Hues. 
A  small  quantity  of  fruible  alloy  is  placed  in 
the  bottom  of  the  tube,  in  which  a  spindle 
is  inserted,  so  arranged  as  to  be  capable  of 
turning  only  when  the  metal  is  in  a  state  of 
fnaion.  On  the  upper  end  of  this  spindle  is 
a  small  drum,  around  which  a  cord  Is  wound. 
This  cord  passes  over  a  pulley  attached  to 

*  General  Bepoitp,  11. 
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the  end  of  the  lerer  of  the  t afety  valve,  ^d 
baa  fastened  to  it  the  weight  which  keeps  the 
vaWe  down*  The  operation  is  aimple  ;  the 
alloy  being  melted,  tbo  spindle  is,  as  it  were, 
unsoldered,  and  allowed  to  turn ;  the  cord 
is  unwound  from  its  drum  ;  the  weight  falls 
on  to  a  support  prepared  to  receive  it,  and 
the  safety  valve  is  entirely  relieved.  The 
advantages  of  this  plan  are  that  it  not  only 
indicates  danger,  but,  relieves  it,  and  that 
the  spindle  is  self-adjusting.  The  only  open 
ration  requiring  the  attention  of  the  engi? 
nwr  is  tbe  re. winding  of  the  cord,  an  ope* 
ration  vhieh  oould  not  be  neglected  without 
stepping  the  engine.  The  apparatua*  hovN 
ever,  ia  as  liable  to  be  tampered  with  as  tbe 
common  safety  valve ;  it  is  acted  upon  by 
temperature  alone,  and  would  not  indicate  a 
defteienoy  ^  water,  unless  such  deficiency 
were  occasioned  or  accompanied  by  a  rise  of 
temperature  sufficient  to  melt  the  alloy.  The 
range  of  temperature  in  fusible  alloys,  be- 
tween perfect  fluidity  and  perfect  hardness, 
is  an  important  consideration  with  reference 
to  the  comparative  sluggishness  of  the  ap« 
paratus  in  which  they  are  employed.  The 
property  most  desirable  in  alloys,  used  Ia 
the  safety  apparatus  of  engines,  is  of  oourse 
a  small  range  of  temperature  in  changing 
from  the  liquid  to  the  solid  state,  as  the 
promptness  of  the  apparatus  depends  upon 
this  quality.  The  Franklin  Committee  found 
that,  with  reference  to  this  range,  those 
alloys  should  be  preferred  which  contain  the 
smallest  quantities  of  lead ;  and,  for  the 
same  reason,  those  containing  the  smallest 
proportions  of  bismuth. 

The  comparative  sluggishness  depends  so 
much  upon  the  particular  composition  ol 
each  alloy,  that  no  satisfactory  general  con- 
clusion can  perhaps  be  drawn  from  an  aver- 
age result.  Alloys  compounded  to  melt  al 
high  temperatures  (where,  of  course,  the 
neoessity  for  promptness  is  greatest)  have 
fortunately  a  less  extensive  range  between 
fluidity  and  hardness,  than  those  intended 
to  give  way  at  low  temperatures.  The  aver- 
age reanlt  obtained  by  Professor  Johnson 
from  experiments  on  140  specimens,  makes 
thia  range  31*1  degrees  Fahrenheit,t  so  that 
when  a  mass  of  such  alloy  has  become  per- 
fectly fluid,  it  requires  that  number  of  de- 
grees of  heat  to  be  abatvaeted  belbre  it 
becomes  again  perfectly  hard.  Thia  whole 
differenee,  however,  is  not  operative  in  prae- 
tice  in  the  case  of  Evans's  ftpparatus  ;  for 
it  waa  found,  by  the  Commission  of  1843-44, 
that  the  average  diflerence  of  temperature 
between  fusing  and  setting  is  only  about  7 


f  Report  of  Ssp^rimenU,  Franklin  Institute, 
p.  38. 

t  Senate  Document  405,  28th  Congress,  1st 
Session. 


or  8  degreea,*  showiqf  that  the  eetien  «f 
the  weight  upo^  the  spindle  causes  it  to  turn 
before  the  alloy  has  become  perfectly  fluii^ 
and  that  the  alloy  is  sufficiently  act  to  top-* 
port  the  weight  before  it  haa  become  per- 
fectly hard.  8till  a  range  of  7  or  8  dc^feM 
in  a  boiler,  under  a  pressure  of  five  or  si<  a|^ 
mospheres,  would  require  the  pressure  to  \m 
diminished  from  two  to  two  and  a  half  Ai^ 
mospheres,  after  the  action  of  the  apparatufs 
before  it  would  be  again  reedy  to  act«  Thit 
diminution  would  be  attended  with  a  Iciaa  «f 
both  water  and  beat.  The  range  of  tepip^^ 
rature  between  the  opening  and  doling  of  m 
common  safety  vaWe»  in  ordinary  WQr)Ki«8 
order,  was  found,  in  the  same  veeeeve)!,  t«i 
be  about  5°,  showing  a  difference  ia  favQVUr 
of  the  valve,  of  about  3°,  The  eomparU91i« 
however,  is  not  intended  to  be  qarried  farthe» 
than  this  single  point.  The  fusing  foiiit  ^t 
the  alloy  does  not  ohange  materially  by  ^m 
repetition  of  the  melting  proceva.  On  iIm^ 
whole,  Mr.  £vans>  appar&tua,  when  tbt 
alloy  is  properly  prepared*  the  ap|p»rati|« 
fairly  used  and  ^ot  tampered  with,  is  eii^ 
upon  which  eopsiderable  reliaaee  may  be 
placed  for  the  purpoae  vhioh  it  profeaaea  t% 
accomplish-^the  indication  and  relief  of  % 
dangerous  elevation  of  tepip«ratlV«  IB  t|i« 
metal  of  the  boiler. 

{To  h0  09ntmu94,y 

SPBCIFieATIONS  OF  BKGLXSH  PATBNTS  BIT- 
HOLLBD     DURING     THB    VHIBK    BNBIHB 

27th  ot  bbptbmbbb,  1849. 

John  Mackintosh,  Bedford- square, 
Fbr  improvemenU  in  J^maeea  and  machi- 
nery for  obtaining  power,  and  in  refftdaiing^ 
measuring  and  regitiering  ike  flow  qffwU 
and  liquids.     Patent  dated  March  24. 

1.  The  improvements  in  "  fbraacea"  con- 
sist  in  preventing  the  eji^temal  air  from 
passing  to  the  fuel  through  the  door  and 
ash-pit ;  and  in  supplying  it  by  any  mtt- 
able  Dlowing  machine,  through  a  small  orifio« 
cut  for  that  purpoae.  The  **  expanded  air'* 
and  products  of  combustion  are  tberoby 
driven  into  a  close  chamber,  fitted  to  th« 
opposite  end  of  the  boiler,  whence  tbey 
escape,  and  are  applied  to  the  working;  pf  ^a 
engine,  while  the  steam  is  applied  to  work  § 
second  engine. 

The  employment  of  this  ^ivenUon  fn 
steam  vessels  will,  it  is  stated,  render  th^ 
use  of  chimneys  unnecessary,  aa  the  air  and 
products  of  combustion  may  be  allowed  to 
escape  after  the  work  is  done,  through  open* 
ings,  cut  In  the  side  of  the  vessel,  near  the 
line  of  floatation, 

2.  '*  For  obtaining  power,''  Mr.  Mackin- 
tosh proposes  to  place  a  dstern,  partially 

*  Senate  Document  405,  28th  Congress,  lat 
Session.    Table  oa  p.  M. 


ENGLISH    8PVCIFICATI0NS   ENROLLED   DURING   THE    WEEK. 


307 


filled  witb  water,  in  the  lower  and  central  ppr* 
tion  of  a  ship.  A  steam  chest  is  placed  in  the 
eistem*  and  has  two  or  more  ^'  trunks"  con* 
Mctad  to  it.  each  diiided  into  two  equal 
portians  by  a  flexible  partition  attached  to 
the  top  and  bottom  of  the  two  end^j.  The 
tnuka  are  indined,  or  curved,  so  that  their 
ffte  eoda  may  be  partially  above  the  level 
of  th«  water,  and  the  attached  ones  eni 
tiraly  beneath  it.  When  the  apparatus  is 
not  in  action  the  water  flows  into  the  lower 
divi*io«a  Qf  the  tmnks  and  raises  the  flexibly 
partitiana  to  a  level  witb  it,  but  on  steam 
being  admitted  to  the  trunks  alternately 
fron  th^  steam  chest,  by  means  of  valves 
oonatnicted  at  described  in  a  former  spe- 
cification (see  vol.  L.,  pa^e  18),  the  water 
will  be  forcibly  expelled,  and  the  ves- 
sel, it  is  sUted,  be  thereby  propelled.  The 
water  re-enters  the  trunks  through  valves 
placed  behind  the  partitions.     Or, 

3,  A  series  of  horiaontal  tubes  are  plaoed 
in  th9  interior  of  the  vessel,  each  having  thet 
one  end  connected  to  a  steam  chest,  aud  tho 
other  opening  into  the  surrounding  water 
beneath  the  line  of  floatation.  The  tubes 
are  eonatructed  with  lateral  openings,  which 
are  fitted  on  the  inside  with  flap  valves,  and 
admit  air  into  the  interior.  Steam  is  then 
made  to  pass  from  the  steam  chest  by  meana 
of  the  peculiar  kind  of  valves  before  men- 
tionedi  which  will,  by  its  pressure,  cause  the 
fiap  valvea  to  dope  the  lateral  operaags  and 
the  air  to  be  expelled  into  the  water,whereby 
the  veaeel  will  be  propelled.  The  outer  enda 
of  the  tabes  are  contracted  and  furnished 
with  flap  valves,  openiug  outwards,  so  as  to 
pre? eat  the  inflow  of  water  when  the  jet  baa 


The  patentee  states,  that  the  preceding 
arrangements  may  be  applied,  when  suitably 
modified,  to  the  propulsion  of  carriages. 

4«  To  prevent  the  recoil  of  a  gun  after 
fitivga  it  if  proposed  to  fix  to  its  muzzle  » 
cylinder  of  m«oh  larger  diameter  than  the  gun 
itself,  and  cloeed  at  one  end.  The  explosion 
of  the  powder  will  have  the  effect  of  creating 
a  MTtial  Taenum  in  the  closed  end  of  the 
eyiiodeTi  aod  the  unbalanced  pressure  of  the 
almoepliere  againat  its  outside  will  tend  to 
prevent  the  recoil.  The  top  portion  of  the 
end  of  the  ey Under  is  made  to  open  out^ 
wnrdff  for  the  porpoee  of  enabling  the 
gnnnor  to  leval  tho  gnn,^[A  clever  ponceit. 
bnt  not  eoveied  by  any  of  the  words  of  the 

ft.  To  propel  gnn-boats,  it  is  proposed 
to  ndnpl  a  cylinder  to  the  muaale  of  the 
gnn»  and  to  attach  a  cone  to  it.  Com- 
mnnication  if  eetabliahed  between  the  cylin- 
der and  the  cone.  When  the  gun  is  fired 
with  powder  only,  the  nnbalanced  pressure 
of  tho  ntmoephere  will  drive  the  gun  for- 
wardst  *uid  consequently  the  boataleo.   The 


gun  is  to  be  charged  with  a  series  of  cart- 
ridges connected  together  by  fuzecs,  so  that 
the  explosions  may  be  made  to  take  place  at 
certain  regular  intervals  of  time  succes- 
sively. 

6.  A  fourth  mode  of  "obtaining:  power" 
is  as  follows  : — Within  a  cylinder  fitted  with 
an  outflow  pipe,  which  contains  a  valve 
weighted  to  any  desired  pressure,  is  placed 
a  second  concentric  cylinder,  which  is  keyed 
on  a  hollow  axis.  Two  or  more  channels 
are  eonstrueted  in  the  second  cylinder,  and 
communicate  by  their  inner  ends  vvith  the 
axis,  while  their  outer  ends  open  into  the 
space  between  the  outside  and  inside  peri- 
pheries of  the  two  cylinders.  The  channels 
are  curved  about  their  centres,  and  arranged 
in  pairs,  something  like  the  letter  S. 
Flexible  partitions  are  placed  in  the  chan- 
nels, so  that,  on  steam  being  alternately 
admitted  into  their  inside  divisions  through 
the  hollow  axis  from  the  steam  chest,  the 
flexible  partitions  will  be  distended,  and  the 
fluid  or  vapour  which  was  contained  in  the 
outside  divisions  of  the  channels  will  be 
driven  into  the  outer  cylinder. 

7.  For  "  regulating  the  flow  of  fluids," 
the  patentee  employs  a  tube,  through 
which  the  fluid  flows,  and  which  contains 
two  partitions  placed  at  a  certain  distance 
apart,  aud  parallel  to  each  other.  Tlie  par- 
titions have  openings  cut  in  their  centres, 
and  a  crank  lever  is  suspended  in  the  space 
between  them.  To  one  end  of  the  lever  is 
attached  a  spring  valve,  which  slides  over 
the  outflow  opening,  so  as  to  wholly  or  par- 
tially close  It,  while  another  valve  piece  is 
attached  to  the  other  end  of  the  lever,  and 
thereby  suspended  opposite  to  the  inflow 
opening,  so  that  the  lever  will  be  acted  on 
by  the  Inflow  of  the  fluid,  and  will  close  the 
outflow  opening  in  proportion  to  the  pressare. 

8.  For  "  measuring "  he  uses  a  meter 
constructed  of  a  flexible  tube,  closed  at 
one  end,  and  having  a  lateral  opening. 
Above  the  tube  is  an  axle,  which  carries 
three  equidistant  spindles,  each  having 
a  conical  roller  free  to  revolve  thereon. 
These  rollers  pass  over  the  tube,  and  are  so 
placed  that  when  one  rolls  ofl'  the  tube  at 
one  end,  the  succeeding  one  shall  roll  on  at 
the  other.  And  if  the  capacity  of  the  tube 
between  the  two  rollers  be  ascertained,  the 
flow  of  fluid  will  be  consequently  measured 
and  indicated  by  suitable  registering  appa- 
ratus actuated  by  the  revolution  of  the  axle. 

Clainu.'^l,  The  mode  of  constructing 
fhmaces  in  order  that  the  steam  may  be 
applied  to  work  one  engine,  and  the  expanded 
air,  together  with  the  producta  of  combus- 
tion, to  work  a  second  one. 

2.  The  various  modes  of  obtaining  power 
for  propelling. 
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3.  Tbe  arrangements  for  preventing  the 
recoil  of  gnns. 

4.  Tbe  methods  of  regulating^,  measoring, 
and  registering  tbe  flow  of  fluids  and  liquids. 

John  Masox,  Rochdale,  Lancaihiroi 
machine-maker;  and  Gborob  Collibv,, 
Barnsley,  York,  manager.  For  certain  im- 
provemenU  in  machinery  or  apparatue /or 
preparing  and  spinning  cotton,  and  other 
Jibroue  materialt;  and  also  improvemenie  in 
the  preparation  ofyame  or  threads,  and  in 
the  machinery  for  weaving  the  same.  Patent 
dated  March  26.  1849. 

Claims. — 1.  The  employment  in  lap  ma- 
chines of  a  presser-plate  or  rod,  for  the  pur- 
pose of  condensing  the  material  before  it  is 
delivered  to  tbe  lap  roller. 

2.  Constructing  the  *' dish  "  of  Bodmer's 
patent  feeder  in  wool-carding  engines  as  a 
steam  chest,  in  order  that  heat  may  be  intro- 
duced therein,  and  oommunicated  to  the 
wool  in  the  coarse  of  preparation,  whether 
the  feeding  roller  be  also  heated  or  not. 

3.  An  arrangement  and  construction  of 
apparatus  for  adjusting  the  carding  rollers 
and  clearers  nearer  to  or  farther  from  each 
other,  and  also  tbe  main«carding  cylinder,  as 
occasion  may  require. 

4.  Constructing  the  bend  and  caamg  in 
one  piece. 

5.  Arranging  the  cards  in  roving  and 
slabbing  frames  upon  the  doffing  cylinder  in 
a  sinuous,  undulatingi  zig-zag,  or  inclined 
line. 

6.  Constructing  the  bobbins  in  spinning 
machines  with  an  interior  tube. 

7.  Placing  the  spindles  on  one  side  of  the 
machine  only,  and  the  flyers,  which  are 
actuated  by  toothed  bevel  gearing,  between 
two  rows  of  rails. 

8.  Placing  an  accelerating  motion  between 
the  main  drivhig  pulley  and  the  tin  roller, 
whereby  its  diameter  may  be  decreased,  and 
the  width  of  the  throstle  frame  diminished. 

9.  An  arrangement  and  combination  of 
the  dressing  and  warping  apparatus ;  also  of 
the  sizing,  drying,  and  warping  apparatus 
for  winding  the  yam  or  thread  on  the  swift 
or  reel,  either  in  spiral  or  parallel  rings. 

10.  An  arrangement  and  combination  of 
the  scouring,  sizing,  dressmg,  and  warping 
apparatus,  whereby  the  yam  or  thread  is 
warped  upon  the  beam  in  sections  ;  the  beam 
being  constructed  with  flanges  or  divisions 
for  that  purpose. 

11.  An  apparatus  for  giving  notice,  ring- 
ing a  bell,  or  stopping  the  machine  by 
knocking  the  driving-band  off  the  roller, 
when  a  thread  breaks  or  fails. 

12.  Fixing  the  healds  in  frames. 

13.  Connecting  the  treadles  to  these 
frames  or  hamess  by  toothed  racks  and 
segments. 

14.  A  mode  of  diminishing  the  weight 


upon  the  warp  beam,  as  its  diameter  de- 
creases, by  moving  the  fuloram  of  a  weighted 
lever. 

15.  A  similar  arrangement  for  letting  off 
the  warp  at  a  uniform  tension,  and  also  for 
taking  up  the  cloth. 

16.  Another  like  arrangement  for  sab- 
jeoting  the  cloth  to  a  uniform  tension  m 
combination  with  the  takmg-up  motion. 

17.  Shedding  the  doth  in  such  a  manner 
that  the  change  of  pattern  may  be  effected 
while  the  shed  is  open,  and  the  treadles 
pass  from  one  Mi  shed  to  another  withoat 
any  dwell. 

18.  Actuating  the  pick  sticks  in  under- 
pick  looms  by  a  lever  on  the  back  part  of  a 
crank  suspended  from  the  top.  . 

19.  A  self-acting  apparatas  for  ratsiog  the 
treadles. 

20.  Coating  the  peripheries  of  carding 
cylinders  with  gutta  percha. 

David  Henderson,  London  Works, 
Renfrew,  engineer.  For  improvemente  in 
the  manufacture  of  metal  castings.  Patent 
dated  March  26,  1849. 

These  improvements  relate  chiefly  to  the 
moulding  and  casting  of  pipes,  cylinders, 
and  other  articles  of  which  any  great  nnm- 
ber  is  required.  The  boxes  or  flasks  in 
which  the  pipes  are  moulded  consist  of  two 
parte,  and  the  internal  diameter  is  somewhat 
larger  than  the  pipe  to  be  formed,  so  that 
there  may  be  left  about  two  or  three  inches  of 
sand  between  the  pattern  and  the  inner  snrface 
of  the  box.  Where  the  twoboxes  join,  they  are 
each  furnished  with  a  lip  projecting  inward, 
leaving  a  space  between  the  two  lips  of  the 
same  half  of  the  box  nearly  the  exact  dia- 
meter of  the  pipe.  The  mould,  which  is  a 
short  piece  of  what  is  termed  a  half  pattern, 
is  put  between  the  two  lips,  by  whieh« 
together  with  the  aid  of  a  damp,  it  is  re- 
tained in  its  place  until  the  sand  has  been 
rammed  in  between  it  and  the  back  of  the 
box.  When  this  has  been  accomplished, 
the  short  piece  of  pattem  is  drawn  farther 
along  the  box,  and  another  part  of  the  sand 
mould  completed,  and  so  on,  till  the  moold 
has  been  finished,  when  the  core  is  pat  in  hi 
the  usual  manner,  and  the  casting  finished 
by  pouring  the  metal  into  the  mould.  When 
the  moulds  are  made  of  dry  sand  or  loam  | 
instead  of  green  sand,  as  has  just  been  | 
described,  the  same  mould  may  be  employed  { 
for  more  than  one  casting.  After  the  metal  | 
of  the  first  casting  has  set,  it  is  taken  out  of 
the  box,  and  the  mould,  if  damaged.  Is  n- 
paired  while  yet  in  a  hot  state.  A  tnA 
core  is  then  introduced,  and  the  catting  pro- 
ceeded with  as  before.  The  flasks  or  boies 
being  made  solid  (instead  of  being  composed 
of  ribs  as  heretofore)  are  pierced  with  anmer- 
ous  small  holes  for  the  escape  of  the  atcam 
and  gates. 


ENGLISH   SPECIFICATIONS    ENROLLED   DURINO   THE   WEEK. 


The  cattiog  of  poti,  mouldings,  ridges, 
&c.,  tre  proceeded  with  ia  nearly  the  same 
manner  as  the  pipes. 

Clainu. — The  method  described  of  mould- 
ing and  casting  pipes,  cjlinders,  ridges,  and 
mouldings. 

Albxandbr  Parkes,  Harbome,  Stafford, 
chemist.  J^  improvemeniM  in  the  depon- 
Hon  and  nutnufacture  qf  certain  nutate  and 
allope  qf  metate,  and  improved  mode  of 
heating  and  working  certain  metale  and 
atloye  of  metate,  and  in  the  apptication  of 
the  iome  to  varUnte  neefiU  purpotee.  Patent 
dated  March  26,  1849. 

Mr.  Parkes'  improTementa  consist — 

1.  In  depositing  on  the  surfaces  of  iron 
tubes,  or  any  other  articles  of  metal,  copper, 
silver,  tin,  lead,  and  bismuth  in  successive 
layers,  through  the  agency  of  electric  cur- 
rents. He  states  that  he  has  found  the 
articles  of  metal  to  be  better  protected  by 
this  system  than  by  the  old  one  of  coating 
them  with  one  metal  only. 

2.  In  forcing  air  or  chlorine  gas  by  means 
of  a  blowing  machine  upon  the  surface  of 
copper,  or  the  alloys  of  copper,  in  the  refin- 
ing furnace,  for  the  purpose  of  facilitating 
the  amelting  process. 

3.  In  forcing  air,  by  means  of  a  blowing 
machine,  upon  sulphuretted  copper  in  the 
blast  or  reverberatory  furnace,  after  the 
manner  specified  in  a  former  patent  granted 
to  Mr.  Parkes. 

4.  In  the  application,  as  a  blowing  nit- 
dune  to  the  two  preceding  purposes,  of  the 
apparatus  ordinarily  employed  to  exhaust 
gas  from  retorts. 

5.  In  combining  iron,  silver,  and  nickel 
for  casting  with  phosphorus,  in  the  propor- 
tion of  from  two  to  ten,  by  dropping  the 
phosphorus  into  the  combined  metals  while 
in  a  atate  of  fusion. 

6.  In  coating  metals,  or  alloys  of  metals, 
with  a  combination  of  other  metals,  or  alloys 
of  them,  which  melt  at  a  lower  temperature 
than  the  former. 

7.  In  coating  rollers  which  have  been 
worn  down  by  use  with  the  phosphuretted 
meCaL 

8.  In  combining  with  copper  or  its  alloys 
molybdenum,  chromium,  tungsten,  and  man- 
ganese, which  are  to  be  used  in  the  form  of 
acid  oxide.  The  metals  are  plascd  in  a 
emeible,  covered  with  carbon,  and  a  small 
quantity  of  phosphorus  mixed  with  them. 

9.  Tbe  patentee  proposes,  lastly,  to  ma- 
nufacture printing  rollers,  by  coating  cylin- 
ders of  iron  or  other  metals  with  copper.  A 
solution  of  copper,  in  cyanide  of  potassium, 
at  a  temperature  of  150^  Fah.,  is  employed 
for  this  purpose. 

Stkpbrn  'Whitb,  Victoria-place,  Bury- 
new-road,  Manchester,  gas  engineer.  Fir 
imprwemente  in  the  manufacture  qf  gaiet. 


and  in  the  application  thereof  to  the  pur^ 
poset  qf  heating  and  eontuming  smoke ;  alto 
improvements  in  Jurnaces  for  economizing 
heat,  and  in  apparatus  for  the  consumption 
of  gas.     Patent  dated  March  26,  1849. 

This  invention  relates  principally  to  the 
construction  and  arrangement  of  apparatna 
for  the  production  of  what  is  termed  water 
gas,  and  which  was  the  subject  of  a  former 
patent  cranted  to  Mr.  White.  This  gas  is 
composed  of  a  combination  of  carburetted 
hydrogen  gas  with  hydrogen  gas  and  oxide  of 
carbon  gas—the  result  of  the  decomposition 
of  water  by  contact  with  charcoel,  coke,  or 
anthracite  coal,  mixed  with  small  particles 
of  iron  or  lime,  heated  to  a  high  temperature. 

The  apparatus  first  specified  is  constructed 
of  a  material  capable  of  bearing  the  greatest 
heat  that  can  be  obtained  (white  red),  and 
consists  of  two  vertical  retorts  placed  in  an 
oven  over  a  fbrnace.  Inside  each  retort 
there  is  a  flue  which  communicatee  at  bottom 
with  the  furnace,  and  at  top  with  the  oven. 
The  products  of  combustion  ascend  the  flues, 
and  pass  into  the  oven,  so  that  the  retorts 
and  their  contents  are  heated  both  inside 
and  outside.  They  are  filled  with  small 
pieces  of  charcoal,  coke,  or  anthracite  coal, 
and  thin  plates  of  iron  or  pieces  of 
thin  iron  wire,  and  their  covers  at  top, 
by  which  these  materials  are  introduced, 
luted  and  securely  fastened  down,  so  as 
to  render  them  perfectly  gas-tight.  Water 
is  caused  to  fall  in  a  succession  of  drops, 
or  in  a  small  stream,  into  syphon  pipes, 
which  conduct  it  on  to  the  top  of  the  mate- 
rials through  which  the  gas  thus  generated 
descends  to  the  bottom  of  the  retorts,  whence 
it  escapes  into  horizontal  retorts  (also  placed 
in  the  oven),  and  there  meets  and  mingles 
with  carburetted  hydrogen  gas;  which  is 
generated  in  the  following  manner :  A  quan- 
tity of  resin  and  oil,  or  of  tar  or  fat,  or 
other  substance  rich  in  carbon  and  defiant 
oil,  is  melted  in  a  vessel,  fixed  on  the  top  of 
the  oven,  and  allowed  to  flow  in  a  liquid 
state  into  the  horizontal  retorts,  which  are 
each  divided  into  two  or  more  compartments 
by  horizontal  partitions  extending  nearly  to 
the  end.  These  compartments  are  filled 
with  copper  or  iron  chains,  or  pieces  of  wire 
twisted  into  a  spiral  form,  so  as  to  offer  a 
heated  and  partial  resistance  to  the  passage 
of  the  gas  to  the  hydraalic  main.  When 
pit  coal  is  employed  instead  of  resin,  as  the 
hydrocarbon ,  it  is  placed  in  the  horizontal 
retorts,  and  the  employment  of  the  other 
parts  of  this  branch  of  the  apparatus  dis- 
pensed with,  care  being  taken  to  allow  suffi- 
cient passage  for  the  gas  resulting  from  the 
decomposition  of  water,  to  mix  with  the  bi- 
carbnretted  hydrogen  gas  produced  by  the 
distillation  of  coal. 

The  chains  are  to  be  occasionally  taken 
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This  error  I  think  worth  pointing  out,  as  it  might 
mislead  a  person  making  use  of  the  Mna^J^ 
probably  he  would  not  look  to  see  how  ii  wss 
obtained,  and  hence  would  not  discover  the  error. 
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dl6  PLUMMER*S   PATES'T   DKPHOVEMENTS    IN   ^LATt   MAOHlKfiRV. 


There  are  two  revolving  cylinders,  i»  J*, 
mounted  in  a  framework,  oa,  as  in  the  ma- 
chine before  described,  only  that  they  are 
made  in  this  case  of  greater  length,  in  order 
to  make  room  for  the  addition  to  their  perf- 
pheries  of  sets  of  rigid  heckles,  c,  intermixed 


with  the  sets  of  elastic  brashes,  ce  (in  any 
way  that  may  be  deemed  most  advisable),  as 
exemplified  in  the  longitudinal  section  of  one 
of  these  cylinders  given  separately  in  fig.  4*. 
The  cylinders  are  also  made  to  reroWe  in- 
wardly, or  in  opposite  directions,  and  the 


^itnwi    ^ivi-  it^vi  ♦«»*  • 
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rows  of  brashes  and  heckles  on  the  one      In  regsrd  to  those  of  the  other  cylinder,  botb 
cylinder  «re  placed  in  an  alternating  order      u  before  described,  so  that  the  streaks  shdl 
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hkYB  at  one  and  the  lame  time  both  a  front 
and  back  stroke  gWen  to  them  (thongh  not 
in  the  same  plane).  There  are  also  loose 
stripping  bars  widi  gnards,  which,  besides 
regulating  the  depth  to  which  the  heckles  or 
brushes  shall  penetrate,  doff  the  tow  from 
the  brushes  and  heckles ;  and  two  smaller 
cylinders,  i^  6^,  fitted  with  brushes  for  clean- 
ing the  working  brushes  and  heckles,  e  and 
tf  ■ .  Rotstion  is  giTen  to  the  rotsting  parts 
of  this  machine  in  the  same  way  as  to 
the  rotating  parts  of  the  one  before  de- 
scribed. But  the  holder  is  made  to  traTerse 
or  move  forward  in  the  trough  bj  a  combi- 
nation of  a  bell-crank  moTcment  with  the 
rising  and  felling  motion  of  the  trough,  as 
afterwards  described,  \  view  of  the  sort 
of  holder  preferred  for  this  machine  is 
given  separately,  on  an  enlarged  scale  in  fig. 
5*  (a  sidedevation),  fig.  6*  (a  cross  section), 
and  fig.  7^  (a  hmgitndinal  section).  It  con- 
^  rifts  of  two  plates,  No.  1  and  No.  2,  oon- 
neeted  ransrersely  by  a  screw-bolt,  S,  and 
having  flanges,  AA,  at  their  upper  edges,  by 
means  of  whieh  they  am  supported  in  the 
traogh  (h).  The  plate  No.  2  has  two 
flanges,  BB,  one  on  each  side,  which  come 
within  the  flanges,  AA,  of  the  plate  No.  1, 
and  thereby  oonfine  the  streak  of  flax  or 
other  fibrous  materisl  at  the  edges.  The 
inner  face  of  the  plate  No.  2  is  pUned  per- 
fectly true,  and  covered  with  'felt,  doth,  or 
some  other  soft  or  yielding  material ;  but  the 
plate  No.  1  is  made  on  its  inner  face  with 
flat  beads  (C),  and  flat  grooves  (D),  in  alter- 
nate order,  so  that  the  streak  of  flax  or  other 
'material  may  be  thereby  the  more  firmly 
eompreseed  and  held  between  the  plates, 
withont  being  unduly  crimped.  At  their 
wider  edges  (B),  tiie  plates  are  chemfersd 
off  as  shown,  so  as  to  admit  of  the  holder 
cosnlng  close  down  upon  or  within  the  nip 
of  the  brushes  or  heddes  affixed  to  the  re- 
Tolving  cylinders*  It  will  be  observed  that, 
hy  thia  mode  of  construction,  the  pins  or 
studs  ordinarily  made  use  of,  to  confine  and 
regulate  the  outer  edges  of,  the  streaks  are 
wholly  dispensed  with,  and  a  greater  breadth 
of  area  thereby  obtained  whereon  to  spread 
the  stresks,  while  at  the  same  time  the  holder 
is  narrowed,  and  rendered  lighter  and  more 
easy  to  woilt. 

TIm  meehanism  for  lifting  the  trough  is 
shown  in  fig.  2*,  and  consists  of  a  eombl- 
nMtifm  of  pinions  (A*i*J,  wheels  {mn),  cam 
C|t),  straps  (o),  pulleys  {g),  and  levers  (r  a), 
•ueh  as  is  ordiaiarilf  used  in  heoUing  ma- 
ohines,  and  well  known.  When  the  trough 
ia  raised,  it  pushes  up  a  rod,  a,  which  is 
eonnected  to  the  long  arm  of  a  bell-crank, 
y,  mounted  on  a  standard  affixed  to  the  top 
of  the  framework,  a,  when  a  weight,  W, 
whieh  is  attached  to  the  ppposite  end  of  that 
long  anoi  fidto  over,  and  causes  the  short 


arm  of  the  bell-crank  to  pull  in  a  rod|  z^9 
which  draws  forward  a  finger-bar,  x  (of  the 
ordinary  construction),  to  an  extent  suffi- 
cient to  advance  the  holder  the  breadth  of 
one  set  of  heckles  or  brushes.  The  tow  and 
shive  and  dirt  doffed  from  the  heckles  and 
brushes  are,  in  this  case,  received  upon  an 
endless  chain  of  bars,  tt  (instead  of  the  in- 
clined grating  used  in  the  machine  first 
desoribed),  which  bars  extend  the  whole 
length  of  Uie  maefaine  under  the  heoklea  and 
brnshee,  and  are  connected  together  by  two 
side  bands,  fi  P.  The  chain  of  bars  revolves 
round  two  friction  pulleys,  w,  and  takes 
into  two  pinions,  u  u  (one  on  each  side),  by 
means  of  which  pinions  rotation  is  given  to 
the  chain  from  the  same  first  mover  by  which 
the  other  parts  of  the  machine  are  put  in 
motion.  The  shive  or  dirt  falls  through  be- 
tween the  bars  on  to  the  floor,  while  the  tow 
is  carried  forwards  on  the  top  of  the  bars, 
and  delivered  into  the  trough,  TS  To  sepa- 
rate the  tow  doffed  from  each  set  of  heckles 
or  brushes,  from  that  doffed  from  the  others, 
riie  space  between  the  top  of  the  endless 
chain  of  bars  end  the  heckle  and  brush 
cvUnders  is  divided  by  partitions,  a*.a*,  t^ 
l\  into  as  many  compartmenla  aa  there  are 
sets  of  heckles  or  brushes,  and  the  receiving 
trough,  TS  is  also  divided  into  a  corre^ 
spdndiog  number  of  compartments, 
{To  be  eontinuid,) 


THi  inncs  on  thii  "  canopus." 
Sir, — Many  thanks  to  your  corre- 
spondent "  Z  ,'*  for  his  remarks  on  Art,, 
p.  177,  relative  to  the  Canopus,  He  baa 
the  advantage  of  me,  as  I  never  saw  the 
Canopu9  in  dock,  but  I  have  seen  her 
lines,  and  believe  her  midship  section 
not  to  be  very  different  from  what  it  ia 
represented  to  be  in  fig.  4— at  least  from 
the  water-line  to  15  feet  below  it,  which 
is  all  that  affects  my  data.  And  tboueb 
it  were  not,  my  argument  would  not  oe 
affected.  Some  of  her  sections  before 
the  middle  are  such  as  are  described 
by  «Z.'* 

According  to  the  assumption  in  the 
text,  «  «  is  15  feet  below  the  load  water- 
line,  but  for  the  same  reason  that  /  r', 
flg.  8,  (Vanguard)  is  not  uken  as  giving 
an  estimate  of  the  stability,  but  n^  n', 
whieh  is  a  mean  point  between  $  andB'; 
so  a  mean  point  between  $  and  B  In  the 
Canogmt  should  be  taken  as  giving  an 
estimate  of  her  stability.  It  »  to  the 
breadth  there  that  *'  a  shade  less*'  ia 
meant  to  apply,  and  not  to  the  breadth 
at«t,  whieh  no  doubt  would  be  much 
less ;  bat  it  would  be  oety  much  less 
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in  Vanguard  at  •  t^^  fig.  8,  and  sdll  less 
if  the  curved  floor,  complained  of,  were 
straight.  Fig.  4  and  9  are  intended  to  be 
similar. 

The  positions  of  a"  6"  a'' }/%  and  in 
fig.  5  and  6,  are  respectively  10  feet, 
7ft.  6  in.»  and  4  ft.  6  in.  below  the  load 
water-line  under  the  eiicumstanoes  stated. 
In  these  vessels,  howerer,  the  positions 
would  vary  with  the  diRction  of  the  sea 
as  regards  the  eoune  itf  the  vessdi ;  and 
fheir  txmtions  in  other  vessels  would 
depena  upon  their  breadth,  and  the  direo^ 
^on  of  the  sea,  together  with  its  height 
and  length. 

But  I  speak  of  the  Canapus  family 
and  Vanguard  family,  being  more  anxi- 
ous to  establish  the  truth  of  the  prin- 
ciples than  the  absolute  feet,  as  regards 
the  particular  ships-^the  latter  indeed 
oould  only  be  obtained  from  a  knowledge 
of  all  the  sections  of  each.  The  midship 
sections,  however,  and  sufficient  to  argue 
upon,  as  to  the  relative  Talue  of  the  re- 
spective principles  of  construction  dis- 
played in  each. 

Whfle  I  do  not  know  auy  forms  so 
bad,  in  this  respect,  as  those  designed 
by  Sir  William  Symondd,  I  do  not  mean 
to  say  that  there  are  not  others  very 
bad.  Amongst  these  I  would  class  the 
Oibraltar,  the  Raleigh^  the  Inconttant, 
and  some  few  French,  of  which  it  is 
needless  to  speak  ;  these  vrasels  cannot 
fail  to  roll  deeply  \h  a  seaway. 

I  did  not  select  the  CanopUs  ks  haviug 
the  best  form  in  the  part  alluded  to,  but 
as  being  of  the  same  class  as  the  Van^ 
guard.  Some  of  the  old  Bngllsh  and 
Amerfdab  forms  are  better  in  this  point , 
thati  her,  but  there>otild  have  been  a 
diffldulty  in  finding  oue  of  their  class  in 
the  Vanguard  family  to  compare  them 
with. 

The  points  sought  to  be  established 
are— that  in  proportion  as  the  stability  is 
obtained  by  great  breadth,  and  a  T  shape 
of  midship  section,  th^te  will  be  less  com- 
parative stability  and  ease  of  motion  in  a 
beaway  and  strong  winds — those  circum- 
Itances  Under  which  they  are  most  ne- 
bessary. 

The  greater'  the  breadth,  the  greater 
must  be  the  perpendicular  depth  of  side 
below  the  load  water-line  to  retain  sta- 
bility and  the  greatest  comparative  ease 
in  a  seaway. 

Id^The  desirableness  as  regards  ease,  and 
also  expense,  of  deriving  part  or  the 
stability  froin  ballast 


The  desirableness  of  centraKtra^  ^ 
weights  (literally  at  least),  and  the  diffi- 
culty of  doitig  so  fVom  the  weight  of  the 
sides  and  guns  being^  neater  than  that 
of  the  moveable  weignts,  and  as  this 
difficulty  increases  with  the  breadth  (all 
other  things  being  equal)  the  ease  will 
decrease  with  the  oreadth  in  the  respec- 
tive classes. 

Very  trtily  yours,  Sit, 

E . 


ON  THl  APPOBTIONMBMT  OT  THE  COSf  OlT 
EARTH -WORK  IN  FORMING  SXCATATIONi, 
EHBANKMKNTSf  ETC.  ET  T.  SlitTTft,  BSO*, 
C.  B. 

Sir, — The  investigations  on  the  remov(^ 
of  earth  by  Monge,  and  Dupin,  althoo^ 
characterised  by  a  refinement  of  thought 
apparently  but  ilUadapted  to  the  fatumUkf 
rough  details  of  actual  praedce,  ««*, 
nevertheless,  interspersed  with  Bany 
valuable  hints,  which,  with  a  littliK  mo- 
dification may  be  turned  to  important 
uses  by  the  practical  man.  In  the  ap- 
plication of  the  theory  as  developed, 
it  is  true,  that  an  ultimate  atom,  or 
an  indefinitely  minute  particle  Of  thte 
mass,  may  seem  to  be  but  a  dim  renre- 
sentative  of  the  cubic  foot  or  yard  of 
practices  yet  an  analog  really  exists 
between  them,  which^  wnen  used  within 
certain  limitSy  leads  to  results  thai  najr 
be  regarded  as  practically  eoxToot  in  our 
every-day  K^ierations«  and  readily  applied 
to  some  of  the  nsef^  pitt)Kises  of  ml 

To  thoie  who  may  oAtA  iipmi  tim 
Btudy  of  this  intcfestintf  aobje^t,  I  think 
it  will  appear  at.  an  early  stago  of  tiidr 
progress,  that  by  adoptiug  the  method  Of 
moments  as  taught  in  elementary  woria 
upon  mechanics,  the  probletti  becomes 
considerably  simplified  and  divested  of 
much  of  diat  abstract  character  wlueh 
not  unusually  shrouds  the  reasonings  of 
eminent  analysts.  It  is  not  my  intentioD» 
however,  in  this  paper  to  ontar  npaa  any 
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difionssion  <tf  the  general  theory; 
object  being  merely  to  indloate  ita  aj.^ 
cation  to  a  partictilar  ease,  nawdy,  ^ 

rartiamment  a/  ihd  em  of  work  In 
various  parts  of  the  same  sectiott  of 
an  excavation,  embankment,  8to. 

If  P  pence  be  the  averagt  pHoe  p» 
cubic  unit  fixed  fbr  the  excavation  hM 
removal  of  the  material  in  a  cutting,  ijba 
cross  section  of  which  is  reoresented  ter 
fig.  1,  it  is  clear,  assuming  tbe  labout  w 
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getdnff  and  filling  to  be  the  sato^  thai  the 
apperlayera  oaffhtneeessarilf  t6coat  len 
than  those  whi^  occupy  a  kyWer  pOBttion 
in  the  seetion ;  bat  the  exact  part  of  P, 
which  is  the  correct  price  of  a  enbio  unit, 
whereTcr  situated  in  the  section,  subieot 
to  the  eondltioD  that  the  whole  cost  shall 
not  exceed  P  pence  x  by  the  sum  of  the 
units  in  the  Beetion»  is  not  so  obyioualy 
apparent. 

Rfr  1. 


,  If  the  mass  ABCD  (fig,  1)  be  sup- 
poaed  diyided  into  solid  units,  and  each 
unit  seporately  raised  to  the  level  of  any 
plane,  as  AB,  the  theory  of  moments 
would  enable  us  to  demonstrate  that  the' 
iteregate  of  the  work  done  in  making 
these  partial  removals  is  equal  to  the 
work  which  would  be  expended  in  raising 
the  entire  mass  at  one  lift  through  the 
length  GH,  the  distance  of  its  centre  of 
ffravi^  from  the  plane  AB.  It  follows 
tnerefore,  that  in  apportioning  the  cost 
of  removal  of  each  cuoie  unit  of  the  sec- 
tion with  reference  to  the  average  price 
Py  the  distance  GH  of  the  centre  ofMf 
vitT  of  the  mass  from  some  given  plane 
AJS,  becomes  an  essential  element 

The  traneioidal  forms  of  section  are 
those  whi<m  most  commonly  enter  into 
earth  eattinga  and  fillings;   let  there- 


fore ABCD  (fig.  1)  be  a  trapecoid,  having 
its  sides  AB,  CD  pardbl;  let  CDi^if^ 
ABmb^  DL  or  0£  (the  shortest  distance 
of  AB  from  CD)  -A,  and  GH-a.  The 
distance  GH  of  the  centre  of  gravity  of 
the  section  from  the  plane  AB,  is  then 


(1.) 


If  we  suppose  the  ratio  of  the  aide 
dopes  to  be  given,  t.4. 

BL  ,  AE  *, 

DIj      *•  CE       * 

**'(»'i+>«)  *+••  - 
Substituting  this  value  of  2  in  (1)  we 
have  therefore 

If  the  figure  be  83rmmetrieal  about  the 
line  GH,«^h  is  usually  the  case  ri  ^r^ 
and  equadon  (2)  becomes 
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*       "  3  •2a  +  2r^A"" 

Suppose  the  removal  not  to  terminata 
at  the  plane  AB,  but  to  extend  to  any 
higher  plane  Q  B  (fig.  S)  at  the  distanoe 
g  above  AB ;  then 


3«A + (r  J  -f  ra)*a  +  3g.{2a  +  (r^  +  r^)k} 
6a+(r7+r^)T3* 


(4.) 


If  in  the  foregoing  equations  we  sup- 
pose the  quantities  a,  &,  r^,  r^,  to  vary 
or  vanish  successively,  it  is  obvious 
im  AiU  pMlttee'  sueh  a  eorrespondfaig 
ehai^  in  the  figure  aiwHl  adapt  it  tb 
«11  the  vBiietiekivyf  forms  more  or  less  used 
m  the  trtnsVerseseetioviB  of  earth- works: 

Equation  (4^  gives  a  general  dettfrmi'' 
Mtioii  of  the  distance  a,  and  as  the  ag^ 
gregtie  work  which  would  be  expended 
ill  rai^fng  each  cubic  iknlt  of  the  maM 
Wtpume^  to  the  plane  AB  hi'  equal  to 
Ihat  neceMiuy  fD  filBe  the  centre  of  £fM- 


▼ity  of  the  whole  mass  through  the  same 
distance,  it  follows  that  the  cost  in  the  one 
case  should  eonal  that  in  the  other.  If 
therefore  P^  be  the  average  price  pet 
cnbic  unit,  and  P^  the  price  Of  raising  a 
cubic  unit  through  one  unit  in  height, 
then 


W» 


In  which  last  eqafttion  is  to  be  anbstitttted 
the  proper  value  of  ^  as  determined  by 
equation  (4)»  or  any  of  it*  modifleationa. 
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Having  Aus  assigned  ihe  cost  of  a 
solid  unit  over  one  unit  in  length  with 
reference  to  the  average  price  P.,  it  is 
now  necessary  to  consider  the  lengths  of 
ihe  paths  over  which  each  unit  of  the 
mass  must  pass  during  the  removal  of  the 
whole.  In  doing  this  it  will  be  unneces- 
sary for  my  present  purpose  to  enter  upon 
the  discussion  as  to  the  best  lengths  of 
relays,  or  the  moat  economical  distribu- 
tion of  iodines — (he  vertical  distance 
through  which  an  unit  is  raised  being 
the  essential  object  in  view. 

Suppose  the  section  (fig.  2)  divided 
into  thin  strata  or  partial  masses  by  the 
lines  abf  cd,  ef  &c.,  parallel  to  AB, 
each  of  these  layers  being  an  unit  in 
height ;  these  partial  solids  are  in  reality 
trapesoids,  but  their  height  being  small 
in  relation  to  their  other  dimensions, 
their  centres  of  gravity  may  therefore, 
for  pracHcai  purpose$t  be  supposed  to 
be  at  haif  their  height.  Upon  this  sap* 
position,  if  the  layer  AB  cd  be  raised 
upon  the  plane  AB,  its  centre  of  gravity 
will  have  passed  over  half  an  unit  in 
length;  if  the  layer  cd  efhe  similafly 
raised,  its  centre  of  gravity  will  have 
passed  over (1+i)  unit  in  length;  the 
next  layer  over  (2-fi)  units  in  length ; 
the  next  over  (8  -»-  i)  units,  &o.  If  n* 
represent  the  number  of  layers  into 
which  the  section  of  the  cutting  is  di- 


vided, the  units  in  length  over  which, 
their  centres  of  gravity  must  pass  in 
being  raised  to  the  level  AB,  will  there- 
fore  be  represented  resoectively  by  the 
terms  of  the  aiithmetieal  progresaion, 


1  +  ^  + 

2  2 


+  4-  +  .. 


2JS-I, 


and  the  price  of  each  of  these  layers 
with  reference  to  the  average  price  P  , 
will  be  represented  (eg.  5)  by  the  fol- 
lowing terms : 

-?*--ri  +  3  +  5  +  7  +  ....  2ii^-l}..(6.) 

If  the  lift  of  the  material  terminate  at 
the  plane  AB,  the  expression  (6)  is  then 
complete,  and  the  respi^ve  terms  give 
the  entire  rate;  but  it  mostoommoolv 
happens  in  practice  that  the  lift  extends 
to  some  distance  UK^g  (Fig,  8)  above 
AB.  The  figure  of  the  embankment 
(or  spoil  bean)  MNOP  has  no  necessary 
connection  with  that  of  the  cutting  tnm 
which  the  material  is  taken ;  but  what- 
ever figure  it  may  be  made  to  aarome, 
the  distance  (g)  of  the  centre  of  gntvity 
from  the  plane  AB  may  be  preykmaly 
determined,  and  therefore  the  priee  F^ 
equation  (5).  The  complete  exprer* 
for  the  price  of  each  layer  in  aneh  ( 
is,  therefore^ 


Px 

IT 

2d 


[1  +  3  +  5  +  7+.. ..2iij  -l|  +     1 
1  +  3  +  5  +  7+.. Mai*,  -l|  .  -J 


(7.) 


in  which,  1^  applies  to  the  seotion  of  the 
cutting,  and  irto  that  of  the  embank- 
ment or  spoil  heap ;  fi.  and  n^  repre- 
senting respectively  the  number  of  layers 
into  which  die  excavation  and  embank- 
ment are  divided,  the  unit  of  measure 
being  the  same  in  both. 

The  degree  of  aceuraoy  which  may  be 
attained  in  the  practical  application  of 
the  fofcfoing  formuli^  to  ngures  whose 


parallel  seotioOT  are  not  eqnal,  bat  vary- 
mg  according  to  some  given  law,  la 
dependent  upon  the  magnitude  of  the 
unit  of  measure  adopted.  U  the  unit  be 
taken  one  mch  in  length,  the  results  wiO 
be  more  accurate  than  when  taken  om 
foot,  and  this  again  will  give  results 
more  accurate  than  if  the  unit  were 
taken  one  yard  in  length*  The  snaUer 
the  unit  is  taken,  the  greater  will  he 
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die  Dtttnber  of  layers  into  which  the 
given  section  is  difided ;  the  greater  also 
will  be  the  number  of  terms  in  formula 

S,  and  consequently  the  greater  will  be 
approximation  to  absolute  truth ;  to 
which,  by  diminishing  the  unit  of  mea- 
sore,  we  may  approach  oi  near  as  we 
pleaee.  The  illustration  of  this  part  of 
the  subject  by  practical  examples,  I  must, 
however,  postpone  to  afuture  opportunity. 
(  To  be  continued,) 


DBSION  FOR  A   HOLLOW   SCAIW.       BT   SIR 
8AM0KL  BKNTHAJi. 


Tl\e  accompanying  engraving  is  of  a 
sorew  for  ship  work  from  amongst  the 
drawings  left  by  Sir  Samuel  Bendiam. 
He  employed  hollow  screws  with  grett . 
Rdvantage  in  hb  experimental  vosels 
(^Mechmtiee*  Magatime,  No.  1306,  pages 
171,  2),  and  he  devised  others  of  a 
variety  of  forms  according  to  the  parts 
of  ships  for  which  they  were  intended. 
The  screw  now  given  is  from  a  drawing, 
to  which  no  description  is  annexed.  The 
screw,  however,  appears  evidently  to 
have  been  intended  for  use  in  a  structure 


in  which  wood  and  metal  were  combined. 
A  great  enlargement  at  the  head  of  the 
screw  is  given  by  means  of  pieces  ana- 
logous to  his  coques  of  wood.  This 
metal  coaue  having  a  kind  of  flaunch  to 
take  a  hold  in  the  timber  or  plank,  could 
not,  it  is  evident,  be  inserted  whole ;  it  is 
therefore  divided  into  two.  so  that  the 
halves  mieht  be  successively  introduced 
and  forced  into  their  places  previously 
to  the  insertion  of  the  screw.  The  draw- 
ing indicates  that  this  fastening  was  in- 
tended for  the  construction  of  **  ribs  or 
beams  of  metal  to  the  planking,*'  so  that 
"  no  hole  need  be  pierced  through  either 
the  bottom  or  the  sides''  of  the  vessel. 
From  the  coloring  of  the  drawings  it 
would  appear  that  the  screw  was  intended 
to  be  of  wrought  uron,  and  the  coques  of 
cast. 

mm  *'  ORKMXT  ROTARY  RITOIMR." 

Sir, — In  your  Magasine  of  the  22nd 
September,  there  is  a  circumstance  men- 
tioned calculated  to  be  highly  injurious 
to  our  interests;  namely,  that  the  Ork- 
ney Rotary  Engine  "  is  thrown  open** 
to  the  world.^'  It  is  open  to  the  world 
to  manufaeture  by  license  only. 

You  will  excuse  my  saying  that  I 
think  you  have  dealt  unneeessarily  harsh 
with  Mr.  Hsrford  and  myself ;  I  should 
hope,  from  not  knowing  the  facts  of  the 
case.  '  My  claim  is  certainly  what  yon 
term  it — *'a  paper  one,*'  that  of  giving 
Mr.  Galloway  his  first  idea,  in  a  drawing, 
of  the  present  Orkney  engine.  I  do  not 
deny  Mr.  Galloway's  ulent,  or  his  share 
in  working  the  thing  up  to  a  certain 
point,  where  he  left  us  in  the  midst  of 
difficulties,  which  he  either  could  not  or 
would  not  overcome ;  and  it  has  been  only 
by  constant  exertion  for  the  last  eiffhteen 
months  on  the  part  of  Mr.  Harford,  Mr. 
Bulman,  and  myself,  that  the  engine  has 
been  brought  to  its  present  working  con-  * 
dition.  Mr.  Galloway,  in  parting  with 
the  whole  of  his  interest,  wrote  to  my 
partner,  not  only  calling  the  engine 
"Fitamaurice's  Engine,"  but  expressing 
his  opinion  that  it  would  never  come  to 
anything ;  now  that  it  is  suoeessAil,  he 
would  hiave  it  called  by  his  own  name. 
There  are  too  many  witnesses  of  these 
facts  for  me  to  care  for  any  contradiction 
from  Mr.  Galloway.  If,  in  my  answer 
to  him  in  the  Times,  I  abstained  from 
mentioning  these  matters,  it  is  because  I 
did  not  wish  to  press  hard  upon  one 
p3 
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wliQse  fprtmiea»,  from  aome  cause  or  taxr 
poller,  are  iiot  so  good  as  they  might 
ha^e^been  \  but  when  I  am  told  by  Mr. 
Galloway/ or  his  friends,  that  I  and  Mr. 
^arford  are  "  saiUng  under  false  colours,  ** 
and  our  honest  and  seTere  exertions  in  a 
great  cause  are  run  down,  I  feel  it  is 
time  to  defend  inyself,  and  let  the  public 
know  the  whole  truth. 

I  am,  Sir,  yours,  &c., 

W.  FlTZMAURICa. 
Down-place,  Maidenhead,  Oct  2, 1849. 
^  [We  may  firefly  grant  all  4iat  Captain 
iitsmaurice  says  to  be  true  (which  we 
doubt  not  it  is),  and  still  retain  our  opi- 
nion that  it  was  yery  wrong  in  the  Cap- 
tain>nd  )us  frienda  to  put  forth  '*  the 
Orkney  Bngine  "  as  something  entirely 
new,  when  it  was,  in  truth,  only  Mr. 
Galloway's,  in  an  improved  state.  Cap- 
tain F.  claims,  indaed,  to  have  given 
Mr.  G.  «' the  first  idea;*'  buttheftotof 
Mr.  G.  being  the  patentee — the  swam 
inventor,  so  to  speak,  of  the  engine — 
precludes  the  public  from  regarding 
any  other  person  in  that  light.  Mr.^. 
observes,  in  a  letter  to  the  Mining  Jour- 
nal,  that  when  they  are  going  bo  far 
north  as  the  Orkneys  for  a  name,  they 
miffht  have  as  well  called  it  * '  the  MuU  of 
Galloway."  A  good  joke  this,  but  con- 
veying also,  according  to  Captain  Fiu- 
maurice*s  present  statement,  a  greater 
share  of  truth'  than  Mr.  Galloway  proba- 
bly iiitended.-^£i>.  M.  M.] 
♦ 

OXIDATION  or  RAILS  IM  AVD  OUT  OV  UBS. 

An  inlsreating  paper  cm  this  subject,  by 
Mr.  MaUei,  was  rnd  at  the  late  Birmhighani 
Meeting  of  the  British  Association.  The 
oanclnsions  at  which  Mr.  Mallet  has  arrived 
are  the  foUowmg :— The  top  surface  of  a 
railway  bar  in  use  is  constantly  preserved,  i^ 
a  state  of  perfect  cleanliness,  freedom  from 
oxidation  and  polish ;  while  the  remainder  of 
the  bar  is  rongh-coated,  originally  with  black 
oidde,  and  soon  after  with  red  rust  (perox- 
ide and  basic  sslts).  Not  only  is  every 
metal  electro-positive  to  its  own  oxides,  but 
the  polished  portion  of  a  mass  of  metal  par- 
tially polished  and  partially  rough  is  prima- 
ifly  corroded  on  the  rough  portion.  Hence  a 
railway  bar  while  in  use  is  constantly  pr^ 
■ened  from  nisiing  by  the  presenee  of  its 
polished  top  sulaoe.  Such  poUshed  snriiioe 
has  BO  existence  on  the  rail  out  of  use.  Th^ 
upper  surlsoe  of  the  rul  in  use  is  rapidly 
condensed  and  hardened  by  the  rolling  of 
the  traffic  over  itj  and  aU  other  circum- 
stances beh^  the  same,  the  rate  of  corrosion 


of  ^y  iron  drnpils  upon  its  deositv,  andia 
less  in  proportipn  as  this  is  rendered  greater 
by  mechanical  means.  As  every  metal  ir 
positive  to  its  ovm  oxides,'  the  adherent  coat 
of  rust  upon  iron,  while  it  remains,  power- 
fhlly  promotes  the  corrosion  of  the  metsl 
beneath,  and  this  in  a  greater  degree  m  pro- 
portion as  the  rust  adherent  is  of  grriiter 
antiquity.  It  has  been  shown  ^at  the  rasl 
produeed  by  idr  and  water,  w^ioh  at  first 
contains  but  Httle  per-oxide»  continues  to 
change  slowly,  and  heonming  more  and 
more  per-oxidized  hcfiomes  more  and  more 
electro-negative  to  its  own  base.  Now,  the 
rust  upon  a  railway  f>ar  out  of  use  continues 
always  to  adhere  to  it,  and  thus  to  promote 
and  accelerate  its  cor-resion ;  while  the  rust 
formed  upon  a  rviway  bar  in  use  is  perpe- 
tually shaken  oif  by  vibration,  and  thus  this 
source  of  increased  chemical  action  removed. 
To  recapitulate  {  railway  bars  forming  part 
of  a  long  line,  whether  in  or  out  of  use,  cor- 
rode less  for  equal  surfaoei  than  a  short 
piece  of  the  same  iron  similarly  exposed. 
Rails  in  use  do  corrode  less  than  those  out 
of  use.  The  difference  is  constantly  de- 
creasing with  the  lapse  of  time.  The  ab- 
solute amount  of  corrosion  is  a  source  ef 
destruction  of  the  rail  greatiy  inferior  to  that 
due  to  traffic.  It  is  highly  probable  that 
the  electrical  an^  magnetic  forces  developed 
in  the  rails  by  terrestrial  magnetism  and  by 
rolling  traffic,  re-act  in  some  way  upon  tiM 
chemical  forces  concerned  in  their  corrosion ; 
and  that,  therefore,  the  direction  of  lines  of 
railway  in  azimuth  is  not  wholly  indifferent 
as  respects  the  question  of  the  durabiUty  of 
raiU.  The  author  concludes  witii  two  prac- 
tical suggestions,  deducible  from  the  infor- 
mation obtained : — 1st.  Of  whatever  quality 
iron  rails  are  roUe^r  that  they  should  be 
subjected  prior  to  use  to  an  uniform  course 
of  hammer-hardening  all  over  the  top  rar- 
face  and  sides  of  the  rails  ;  and,  2ndlyv  that 
all  railway  bars  before  being  laid  down 
should,  after  having  been  gauged  and  straight- 
ened, be  heated  to  about  400^  Fahrenheit, 
and  then  coated  with  boiled  coal  tar.  This 
has  been  proved  to  last  more  than  four 
years,  as  a  coating  perfectiy  imperviqus  to 
corrosive  action,  while  constantiy  exposed 
to  traffic. 


LAW  OV  PATXMTS.- 

inNWTBs  or  svmaxcn  takbk  bv  thb 

COSOCISaiONBAB    OW    TiW    BICUISr    AMD 
PUTT  SBAI.  OPFICaS. 

(ContiMU«d  from  pa^e  2Zi.) 

WiUidm  C&rpnuul,  M9§»t  JBMMtM«L 

Hss  been  engsged  ip^  the  business   off 

a   patent   agent  for   twenty-seven   years. 

Thinks  a  lawyer  is  the  fittest   person   to 

conduct  such  investigations  8i|  tboie  whkk 


LAW   OP    PJ^TENTS. 


ooeoT  on  oppoiltioni  to  patents.  Sees  no 
objeetion  to  the  patent^atlng  from  the  day 
of  the  flnt  application,  if  you  put  other 
lenoes  round,  so  that  no  wrong  shall  come 
of  H.  Thinks  a  patent  should  not  be  too 
low  !n  cost.  In  proportion  to  the  number 
of  patents  Krante^  the  ▼alidity  of  any  one 
is  comparadrely  decreased  by  reason  of  the 
greater  difficulty  In  making  a  specification, 
llie  great  difficulty  in  all  patents  is  drawing 
tiie  specification,  because  the  person  who 
draws  a  specification  ought  to  read  all  pre- 
▼ions  ones  upon  the  eame  subject,  conie- 
qvently  be  must  be  paid  more  when  there 
are  a  large  number  of  previous  patents,  and 
^e  probability  of  making  a  good  specifica- 
tion is  decreased.  Is  of  opinion  that  to 
make  patents  very  cheap  you  would  destroy 
ill  substance  the  grant,  and  would  overrun 
tlie  country  with  a  lot  of  claimants  without 
tiny  real  benefit  either  to  the  public  or  to  the 
piatentees.  Considers  it  perfectly  immate- 
riiil  whether  the  costs  are  levied  in  one  snm, 
as,  for  example,  by  a  stamp  duty,  or  by 
sacoessive  fees. 

Thinks  a  great  advantage  accrues  to  the 
pablic  in  Scotland  or  in  Ireland  from  the 
specifications  being  deposited  in  Edinburgh 
and  Dublin  :  and  that  it  would  be  desirable 
to  increase  the  number  of  places  where  spe- 
cifications couH  be  read. 

Supposing  a  patent  could  be  obtained  at 
the  same  cost  for  the  three  kingdoms  as  for 
England  alone,  sees  no  objection  to  that, 
evscept  that  the  officers  in  the  different  places 
would  be  losers. 

Is  not  aware  of  any  real  practical  advan- 
tage accruing,  either  to  Scotland  or  to  Ire^ 
land,  from  having  a  separate  issue  of  patents 
to  persons  resident  in  Dublin  and  Edinburgh. 
TIm  inventors  of  Ireland  are  exceedingly 
lew.  The  faiventors  of  Scotland  are  becom- 
ing more  and  more  as  manufactures  are  more 
and  more  introduced  there  ;  and  has  no 
doubt  it  would  be  the  case  in  Ireland,  if 
Bumu&ctures  were  introduced  more  there. 

Has  very  great  doubt  as  to  milking  patents 
much  cheaper.  Will  not  say  that  300/. 
ought  to  be  paid,  but  thinks  that  a  consi- 
derable sum  ought  to  be  paid.  Is  clear  upon 
this,  that  it  would  have  the  effect  of  damag- 
ing patent  property  in  all  respects  if  patents 
were  very  cheap.  Canpot  conceive  any  law 
tiiat  ahould  interfere  with  the  originators  of 
trifling  inventions  from  applying  for  such 
grants.  Does  not  think  the  amount  should 
be  such  as  to  prevent  the  manufacturer  of 
what  may  be  called  a  trifle  from  having  a. 
patent  for  it,  because  a  multiplicity  of  trifles 
makes  a  very  important  manufacture, — for 
instance,  a  button,  a  needle,  or  a  pin.  Those 
are  all  trifles,  but  some  of  our  richest  patents 
bare  been   taken  out  for  such  xnatteri. 


Thinks,  nevertheless,  thaf  it  is  very  desira- 
ble not  to  grant'  patents  for  sucb  a  sm'sA 
sum  as  that  everybody  would  be  running  to 
the  Patent-office.  Tlie  point  is  this.  Ap- 
posing a  larger  number  of  patents,  by  reason 
of  the&r  cheapness,  are  taken  out|  for,  we  will 
say,  spinning,  and  then  a  very  brilliant  in- 
vention is  made  by  any  individual  appertain- 
ing to  spiiiniug.  In'  order  that  he  shonld 
make  that  patent  a  good  one,  he  ought  to 
read,  either  by  himself  or  those  that  assist 
him,  every  patent  relating  to  spinning ;  and 
here  he  will  find  one  piece  that  is  similar 
to  his,  and  in  another  patent  be  will  find 
another  piece  that  is  similar  to  his,  and  in 
another  he  wUl  find  another  piece  that  is 
similar  to  his,  and  so  on,  till  at  last  the  diffi- 
culties multiply  in  proportion  to  the  number 
of  patents  granted  upon  tliis  subject,  and  he 
would  be  a  very  clever  man  indeed  who 
would  make  a  substantive  patent  by  reason 
of  the  immense  number  of  rocks  that  he  has 
to  steer  between.  This  would  not  be  objec- 
tlooable  if  each  of  the  previous  patents  was 
for  a  valuable  invention ;  but  such  would  in 
practice  never  be  the  case,  and  in  many 
instances,  probably  not  one  of  them,  stand- 
ingr  alone,  of  any  value  to  the  public  or 
patentee,  but  accumulated  together  by  the 
new  invention,  a  very  brilliant  result  may  be 
produced.  In  such  cases  great  injury  will 
be  done  to  the  real  and  useful  inventor.  By 
giving  a  man  with  little  money  a  cheap 
patent,  yon  are  not  doing  for  him  a  good^ 
thing.  If  rpu  give  it  to  a  poor  or  a  rich 
person,  with  only  an  imaginary  invention, 
you  ruin  him  by  encouraging  him  to  spend 
money  upon  a  useless  article.  The  cost  of 
a  patent,  compared  with  the  cost  of  bringing 
out  a  new  invention,  whether  good  or  bad, 
is  very  small.  Does  not  thiuk  any  advan- 
tage would  arise  from  diminishing  the  fees 
upon  the  three  patents  to  a  less  amount  than 
about  100/.  If  a  patentee  could  have  an 
opportunity  of  either  having  it  for  England, 
for  Ireland,  or  for  Scotland  alone,  and  he 
also  had  the  power,  if  he  chose,  to  take  it 
for  the  three  at  once,  it  would  be  very  desi- 
rable to  reduce  the  total  amount  of  the 
three,  but  not  below  100/.  Does  not  think 
it  would  be  deshrable  to  reduce  the  English 
patent  much  below  100/.  Thinks  if  a  patent 
were  granted  for  the  three  kingdoms,  the 
patentee  might  reasonably  pay  more  than 
100/.,  say  150/. 

Does  not  consider  the  French  system  as 
to  patents  preferable  to  ours.  They  grant 
you  a  patent  for  a  small  sum  of  money,  and 
you  are  required  to  pay  an  annuity  from 
year  to  year  as  long  as  it  lasts,  and  that 
brings  upon  you  all  the  objection  witness 
has  to  cheap  patents,  and  does,  in  fact,  give 
the  inventor  no  real  benefit  except  the  ima- 
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^Uuury  benefit  tkai  a*p66r  iban  may  get  a 
patent.  Can  onlj  say,  apeaking  from  hii 
own  experience,  that  a  patent  to  a  poor  man 
If  generally  a  carae. 

Sappotlog  the  proceeding  for  obtaining  a 
patent  for  a  new  invention  were  of  thia 
nature;  that  upon  an  application  to  the 
Crown  having  been  tranamitted  by  the  Secre- 
tary of  State  to  the  Attorney- General,  and  a 
favourable  report  having  been  received  after 
due  examination  and  notice  given  to  inter- 
eated  partiea,  the  patent  ahould  be  made  out 
in  perhaps  a  more  concise  form  in  the  office 
of  the  Secretary  of  State,  and  should  then 
be  transferred  to  the  Great  Seal,  does  not 
see  the  slightest  objection  to  it  in  the  worlds 
provided  they  retained  the  power  of  inquiry 
at  the  Great  Seal  which  they  now  have. 
Upon  that  supposition,  ihjs^,  stagea  at  the 
Patent  Bill  -  office,  and  Signet  -  office,  and 
Privy  Seal-office  would  be  omitted.  Seaa 
no  practical  inconvenience  that  could  result 
from  the  suppression  of  these  stagea. 

Has  heard  it  urged  that  the  Attorney- 
General  is  an  exceedingly  improper  man  to 
decide  patent  matters,  and  that  judges  and 
juriea  are  exceedingly  bad  tribunals;  but 
should  be  sorry  to  see  the  day  when  scien- 
tific men  should  be  made  judges  in  place  of 
witnesses. 

WUlittm  Newton,  Etq,,  Examined. 

Has  practised  as  a  patent  agent  about 
thirty  years. 

Considers  a  newly-appointed  Attorney  or 
Solicitor- General  is  scarcely  competent  to 
decide  all  questions  of  mechanical  construc- 
tion ;  but  in  the  course  of  a  very  short  time 
he  becomes  sufficiently  acquainted  with'kuch 
matters.  Thinks  it  desirable  that  the  law- 
officers  of  the  Crown  should  be  the  referees 
upon  occasions  of  opposition;  because,  as 
they  ultimately  reach  the  Bench,  and  in 
many  instances  the  Chancellorship,  it  is  very 
desirable  that  they  should  have  some  pre- 
vious experience  in  patent  matters,  so  as  to 
understand  those  things  well  before  acting 
judicially  upon  existing  interests.  Thinks 
that  the  way  in  which  oppositions  are  con- 
ducted is  certainly  for  the  benefit  of  the 
public.  If  there  is  any  thiog  like  an  attempt 
made  by  one  party  to  take  an  invention 
from  another,  the  Attorney  or  Solicitor- 
General,  when  apprised  of  the  fact,  calls  for 
affidavits  from  the  contending  parties,  and 
investigates  the  matter  very  promptly.  Is 
of  opinion  that  the  Attorney-General  rarely 
requires  any  additional  scientific  advice  be- 
siUes  that  which  he  has  noif  access  tp.  The 
agents  generally  understand  the  subject  tho- 
roughly. He  can,  if  be  pleases,  call  in 
(which  he  doea  sometimes  in  matters  of 
chemistry)  professional  advisers.    For  solen- 


tlfie  matters,  the  Attorney-General  rdies  in 
general  upon  the  information  that  he  obtains 
from  the  patent  agents.  Sometimes  he  pos- 
sesses a  pretty  good  knowledge  himself. 
But  the  Committee  will  understand  that  the 
discussions  are  only  on  matters  of  eompari- 
son  between  this  thing  and  that  thing ;  whe- 
ther they  are  alike  or  not ;  not  what  are  the 
powers  of  the  machines.  That  he  has  no- 
thing to  do  with.  But  for  mattera  of  fact 
involved  in  an  invention,  he  relies  upon  the 
information  he  obtains  from  patent  agents; 
and  does  not  see  how  he  can  avoid  doing  ao. 
Matters  of  fact  are  reduced  into  a  very  small 
compass.  The  Crown  is  never  answerable 
for  the  absolute  validity  of  a  patent.  The 
thing  may  be  old,  and  the  agent  ought  to 
know  whether  it  is  or  not.  Considers  the 
practice  with  respect  to  caveata  very  aatis- 
factory,  and  one  of  ^e  best  things  about  the 
whole  system;  it  prevents  frequently  very 
serious  robberies  of  inventions.  Does  not 
think  it  would  be  desirable  to  give  a  more 
general  notice  than  ia  given  under  the  pre- 
sent system  to  the  public,  because  in  many 
cases  it  would  only  create  opposition  from 
parties  who  might  get  hold  of  the  inrentor's 
idea  the  moment  the  subject  waa  mentioned. 
Sometimes  an  invention  is  of  that  character 
that  the  mere  mention  of  its  object  discloses 
the  nature  of  the  invention.  Thinks  it 
would  be  highly  objectionable  that  a  pnblie 
notice  should  be  given  of  an  intention  to 
apply  for  a  particular  patent.  It  has  always 
been  considered  objectionable  to  allow  any 
person  to  inspect  the  caveat-books,  to  know 
what  caveats  there  were.  Thinks  the  law 
should  be  so  far  altered  as  to  make  the 
patent  date  from  the  period  of  the  petition. 
Bnt  neither  in  that  case  would  he  approve 
of  a  public  notice  of  a  patent  being  applied 
for.  The  ultimate  granting  of  the  patent, 
though  it  might  take  date  from  the  petition, 
would,  in  case  of  an  opposition,  be  depend- 
ent upon  the  hearing  before  the  Attorney  or 
Solicitor-General,  and  if  too  much  publicity 
were  given  to  the  application,  it  might  call 
forth  a  successful  opposition.  That  would 
be  very  lii^ely  to  occur;  as,  for  instance, 
witness  has  often  discovered  the  nature  of 
an  invention  from  the  mere  wording  of  a 
titie. 

Thinks  it  important  to  preserve  the  second 
stage  of  opposition  at  the  Bill,  also  the  right 
of  opposing  at  the  Great  Seal.. 

Has  long  thought  that  one  patent  ought 
to  extend  over  the  whole  empire ;  but  has 
understood  that  there  were  great  difficulties 
in  the  way.  If  those  difficulties  do  exist, 
then  considers  the  better  plan  would  be, 
after  granting  the  English  patent,  to  allow 
the  parties  to  go  to  Scotland  and  Ii  eland,  if 
they  pleased,  at  a  small  extra  charge^aay 
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20/.,  for  extending  the  patent  to  each  of 
these  kingdomi;  bat  in  that  eaie,  wonld 
have  a  specification  enrolled  in  each  king- 
dom,  as  a  necessary  matter  of  reference. 

Does  not  know  that  there  woald  be  any 
objection  to  patents  behig  taken  out  for  the 
three  kingdoms  at  one  place,  instead  of 
having  three  distinct  patents ;  except  that  as 
some  inrentions  will  not  apply  to  Scotland 
and  Ireland,  it  would  be  unfair  to  a  petition- 
ing party,  who  required  only  protection  for 
Bogiand,  to  be  taxed  at  a  greater  rate  than 
at  present  for  a  seemingly  wider  jurisdiction 
of  his  rights.  In  that  case  also,  the  being 
compelled  to  enrol  three  specifications  (one 
for  each  of  the  three  capitals)  would  be  a 
serious  item  of  unnecessary  expense.  If 
stamps  and  enrolment  fees  were  required  as 
at  present. 

lliinks  it  desirable  that  the  present  fees 
upon  patents  should  be  reduced,  say,  the 
Englisli  to  60/.,  and  the  other  two  patents 
to  20/.  each ;  thus  making  the  cost  100/. » 
instead  of  exceeding  300/.,  as  at  present, 
exclusively  of  the  cost  of  agency. 

Does  not  think  it  would  be  satisfactory  to 
make  the  procuring  of  patents  too  cheap. 
Some  people  entertain  the  notion  that  if  we 
were  smothered  with  patents,  they  would 
lose  all  their  eflect,  and  especially  that  they 
would  be  always  in  courts  of  law  on  ques* 
tions  of  infringement.  There  may  be  some- 
thing in  that ;  still,  thinks  patents  ought  to 
be  cheaper  than  they  are.  It  frequently 
happens  that  a  man  who  has  an  ingenious 
invention  which  he  cannot  find  means  to 
secure,  is  obliged  to  sacrifice  half  his  interest 
to  some  party  who  finds  the  money  for 
securittg  It. 

(7b  £e  continued,) 


RSPOBT  OF  THR  COMlf  I8SI0NBR  OF  PATEKTS 
OF  THE  DNITKD  STATES,  ON  EXPLOSIONS 
OF  8TBA1C.BOILKJL8,  DBCXMBXE  30,  1848. 

(Continued  from  page  S06.) 
The  JBgpamum  Onard  of  Mr.  Wright,* 
makei  use  of  the  different  expansibility  of 
metals  as  an  indication  of  the  temperature 
of  the  boiler,  and  a  means  of  rdieviog  the 
safety  Tslve,  where  the  elevation  of  tem- 
perature is  such  as  to  indicate  a  dangerous 
inereate  of  pressure.  A  brass  tube,  dosed 
at  its  inner  end,  is  inserted  into  the  boiler 
head,  immediately  over  one  of  the  flues.  In 
tUa  tube,  bat  lying  loosely,  and  attached 
only  to  its  inner  end,  is  a  rod  of  iron,  pro- 
jecting on  the  outside  a  short  distance  beyond 
the  head  of  the  boiler.  When  the  brass 
tnbe  ia  heated,  it  expand i,  and  of  course 
projects  further  into  the  boiler,  carrying 
with  it  the  less  expansible  iron  rod.    The 

•  Patented  Febniary  24, 1845. 


outer  end  of  this  rod  moves  an  index  which 
shows  the  temperature  of  the  metals,  and  is 
attached  to  a  catch  whieh  operates  to  relieve 
the  safety  valve,  as  soon  as  a  dangerous 
pressure  on  the  boiler  is  indicated  by  the 
temperature  attained. 

With  regard  to  all  self-acting  apparatus 
intended  to  relieve  the  safety-valve,  it  ought 
to  be  borne  in  mind  that  their  operation  is 
attended  with  a  consequence  which  might, 
under  some  circumstances,  prove  a  very 
serious  disadvantage.  It  is,  that  the  boat 
may  be  deserted  by  its  power  at  the  moment 
of  greatest  need.  In  going  through  such  a 
passage  as  Hell  Gate,  for  instance,  such  a 
desertion,  even  if  but  momentary,  might  be 
attended  with  fatal  results.  This  view  woold 
seem  to  justify  a  preferenoo  for  apparatus 
intended  to  give  an  alarm,  over  those  which 
operate  spontaneously  to  relieve  the  safety- 
valve.  Where  engineers  are  careful,  there 
can  be  little  doubt  of  the  propriety  of  such 
a  preference. 

The  third  class  of  safety  apparatus  includes 
such  as  act  by  deficiency  of  water  combined 
with  the  pressure,  to  relieve  from  the  dan- 
gerous tension  of  steam. 

The  double-acting  eqfety-vahe  of  Mr. 
Raub*  differs  from  the  ordinary  safety-valve 
in  having  a  fioat  and  additional  lever  attached 
to  it,  so  arranged  that  the  fall  of  the  float 
below  the  proper  water  line  opens  first  a 
small  valve,  to  sound  an  alarm,  and,  if  the 
fall  continues,  raises  the  main  safety-valve. 
The  small  valve  opens  downwards ;  and  it 
TVas  found  that,  in  boilers  using  high  steam 
the  pressure  was  sufficient  to  keep  it  closed, 
thus  reducing  the  apparatus  to  the  common 
safety-valve,  "  to  which,"  in  the  opinion  of 
the  Board  to  whom  it  was  submitted,  *'  it  is 
in  no  respect  supenor."t 

The  hydrostatic  eqfety  t^araius  of  Mr. 
I>uff,t  i>  A  valve  with  a  large  hollow  head, 
from  which  a  tnbe  passes  down  below  the 
ordinary  level  of  the  water  in  the  boiler,  to 
the  lowest  permissible  water  line.  So  long 
as  the  month  of  the  tube  remains  below  the 
water,  the  valve  head  is  kept  full  of  water, 
which  thus  forms  the  greater  part  of  the 
load  ;  but  when  the  water  in  the  boiler  falls 
below  the  mouth  of  the  tube,  that  in  the 
valve  head  is,  of  course,  discharged  into  the 
boiler,  thus  relieving  the  valve  of  its  load. 
The  time  taken  to  discharge  the  water  from 
the  valve  head  renders  the  operation  of  this 
apparatus  sluggish  :  and  as  it  is  liable  to  be 
brought  into  action  by  any  sudden  change 
of  level  in  the  water,  though  such  change 
may  be  unattended  with  danger,  it  Is  not 


•  Patented  November  S,  1836. 
f  Senate  Document,  405. 
}  Patented  July,  1848. 
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oox^sidered  appUeable  to  the  boil«n  of  stHin 
boati. 

The  inierior  sqfeip-valve  of  Mr.  Baston^ 
ifl  placed,  as  its  name  imports,  entirely  within 
the  boiler,  and  is  not  liable  to  be  tampered 
with  by  the  engineer  while  the  boat  is  in 
motion.  The  vaWe  opens  downwards,  and 
if  kept  closed  by  a  lever  of  the  first  order. 
There  is  a  float  attached,  the  fall  of  which 
raises  the  long  arm  of  the  lever  and  opens 
the  valve.  A  rod  (called  a  feeler)  passing 
through  the  top  of  the  boiler  immediately 
over  the  valve,  enables  the  engineer  to  open 
bnt  not  to  close  it.  The  valve  was  found 
upon  experiment  to  open  promptly,  the 
mean  difference  between  the  opening  and 
closing  pressure  being  only  5*32  pounds. 
This  apparatus,  however,  does  not  indicate 
whether  the  escape  of  steam  is  due  to  the 
fall  of  the  water  in  the  boiler,  or  to  a  pres- 
sure beyond  its  load.  This  may  be  ascer- 
tained, however,  by  raising  another  valve, 
when,  if  the  opening  of  the  interior  valve  be 
caused  by  excessive  pressure,  it  will  at  once 
dose,  but  if  from  de^ciency  of  water,  it  will 
continue  to  blow.  Mr.  Easton's  apparatus 
is  favourably  spoken  of  by  the  Board,  by 
whom  it  was  examined.  It  was  tried  by 
them,  however,  under  favourable  circum- 
stances, and  with  pure  water.  Its  efficiency 
on  the  muddy  waters  of  the  west,  this  offioe 
has  no  means  of  ascertaining. 

^The  several  forms  of  apparatus  for  sup- 
plying water,  without  indicating  either  tem- 
perature or  pressure,  constitute  the  fourth 
and  last  class. 

The  instrument  for  this  purpose,  ordina- 
rily employed,  is  the  common  force  pump 
worked  by  the  engine.  Its  liability  to  ob- 
struction, and  the  fact  that  it  operates  only 
while  tEe  engine  is  in  motion,  constitute  the 
ohief  objections  to  it.  Many  boats  employ 
subsidiary  pumping  engines  which  supply 
irater  during  the  stoppage  of  the  main 
engine. 

The  self-acting  pumping  apparatus  of  Mc 
Barnumf  is  brought  into  action  by  a  float, 
the  fall  of  which  below  the  due  water  line 
ppens  a  valve  which  supplies  steam  to  a 
inbsidiarj  pumping  engine.  A  deficiency 
of  water  sets  the  pump  in  action,  without 
the  agency  of  the  engineer,  and  a  fiill  supply 
stops  it.  An  ingenious  double  valve  has 
been  applied  to  it,  which  prevents  the  pres« 
sore  of  the  steam  from  counteracting  the 
weight  of  the  float,  thus  rendering  it  appli- 
cable to  high  as  well  as  low  pressure  boilers. 
The  trials  made  by  the  Board  of  B^aminen 
with  this  apparatus  were,  in  general,  highly 
satisfactory. 

•  Patented  184S. 
tPatentaaju^,  1844. 


Having  thus  glanced  at  a  few  of  the  more 
prominent  mechanical  devices  for  the  pre- 
vention of  explosions,  some  of  which  claim 
to  be  important  improvements  upon  the 
safety  apparatus  of  the  steam  'engine,  the 
undersigned  does  not  feel  called  upon  to 
express  any  opinion  as  to  their  relative  me- 
rits, still  less  to  point  out  any  particular 
apparatus  as  best  calculated  to  meet  the 
wants  of  the  public.  Even  if  any  one  of 
these  contrivances  could  be  singled  out  with 
-  certainty  as  the  best  existing  plan  for  obviat- 
ing danger  of  explosion,  it  is  not  believed 
that  its  employment  ought  to  be  recom- 
mended as  toe  subject  of  compulsory  legis- 
lation by  Congress.  These  plans  are  all 
before  the  public,  who  have  a  vital  interest 
in  selecting  the  one  best  calculated  to  secure 
their  lives  and  property.  Nothing  can  add 
to  the  force  of  motives  drawn  from  the  love 
of  money  and  the  desire  of  self-preservation. 
If  the  apparatus  selected  for  Government 
protection  were  not  the  best,  the  law  would 
be  evaded,  or  openly  disobeyed ;  if  it  were 
the  best,  and  yet  not  a  perfect  safeguard,  its 
protection  would  operate  as  a  check  upon 
the  ingenuity  of  inventors  by  taking  away 
its  strongest  stimulus.  The  source  of  dan- 
ger, in  the  opinion  of  the  undersigned,  is  to 
be  looked  for  elsewhere  than  in  the  imper- 
fection of  the  engine  or  its  appendages,  and 
the  legislative  remedy  ought  to  be  applied 
in  a  different  quarter. 

The  legal  remedies  for  explosions,  then, 
are  the  next  subject  to  be  considered.  These 
are  either  preventive  or  penal.  The  pre- 
ventive  measures  are  such  as  relate  to  the 
qualities  of  the  engine,  and  the  qualifica- 
dons  of  those  who  are  to  inspect  or  manage 
it.  The  penal  provisions  are  those  which 
provide  for  actions,  civil  or  criminal,  against 
the  parties  through  whose  fault  injury  has 
been  committed. 

Before  submitting  any  suggestions  or 
recommendations,  '*with  reference  to  fur- 
ther legislation  by  Congress  for  the  preven- 
tion of  the  explosion  of  steam-boilers,"  it 
11  deemed  proper  to  lay  before  the  Senafea 
the  objections  which  are  entertained  by  prae- 
tioal  men  to  the  existuig  laws,  together  with 
the  modifications  of  them  which  they  pro- 


The  laws  now  in  force  are  those  of  J«Iy 
7,  1838,  and  Maroh  3,  1843.  The  tfair4 
section  of  the  law  of  1838  gives  to  the  '<  dis- 
trict judge  of  the  United  States  witkia 
whoM  ^district  any  ports  of  entry  or  de- 
livery may  be,''  the  appointment  of  inspec- 
tors to  make  mspection  of  the  hulls,  boilflrs» 
and  machinery  of  **  vessels  propelled  in 
whole  or  in  part  by  steam.'' 

(7b  be  amtinued.) 
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Geqbo*  IIknbt  Mavton,  of  DoTer- 
fltreet,  Piccadilly ,  gan  maker ;  and  Jq9ia^ 
HAumxNOTON,  of  Regent- circas.  For  im- 
fravement^  in  priming,  and  in  apparatus 
/br  discharging  fire-arwu.  Patent  dated 
Kansh  28, 1849. 

A  groored  reserroir  is  made  i|i  the  front 
I«rt  of  the  stock  of  the  gun,  to  receiTe  the 
perciuaioQ  cap.  A  transyersal  azU  is  placed 
beneath  the  end  of  the  receptacle  for  the 
ramrod,  and  at  right  angles  to  it.  This 
axis  carries  a  smalf  lever,  the  long  arm  of 
which  is  furnished  with  a  friction  roller, 
which  is  made  to  press  against  the  end  of  Uie 
ramrod  hy  ^e  action  of  a  spring  on  the 
short  arm.  The  axis  is  o;koreoyer  fitted  with 
an  arm,  haying  a  pin  on  the  inside  of  the  free 
end,  which  takes  into  a  slotted  piece  which 
aUdea  up  and  down  in  a  cunred  groove,  just 
in  firont  of  the  hammer.  A  pair  of  spring 
jaws  is  attached  to  the  top  of  the  sliding- 
pln  hy  a  pio-joint,  and  carries  a  spring  piece, 
the  top  of  which  is  opposite  to  the  back  of 
the  jaws.  When  the  ramrod  is  pushed  quite 
to  the  end  of  its  receptacle,  it  depresses  the 
lon^  arm  of  the  small  lever,  and,  conse- 
oqently,  the  arm  Used  on  the  outer  end  of 
the  axis  and  connected  to  the  slotted  sliding- 
plece.  This  arm  then  presses  upon  a  pro« 
jection  from  a  vertical  sliding-piece,  resting . 
at  bottom  on  a  spring,  and  withdraws  it 
from  over  the  opening  of  the  percussion-cap 
reservoir. 

At  the  same  time,  and  by  the  same  actbn, 
the  end  of  the  jaws,  which  are  opened  by  a 
pfpjeoting.piece,  is  brought  opposite  the 
mouth  of  the  reservoir.  On  the  gun  being 
held  in  a  vertical  position,  the  cap  will  drop 
into  the  space  between  the  ends  of  the  jaws  : 
hat,  on  the  ramrod  being  withdrawn,  resist- 
anee  to  the  action  of  the  spring  npon  the 
■hoit  arm  of  the  small  lever  will  be  removed, 
nd  the  vris  caused  tp  make  a  partial  revo- 
lildon  ;  which  will  have  the  effect,  through 
the  intervention  of  the  outside  arm  and 
dotted  sliding-piece,  oif  moving  the  ja^ 
Inward  and  bringing  the  cap,  which  they 
«irry,  over  the  nipp&  of  the  gun,  when  the 
hack  spring  will  come  into  action  and  placd 
the  cap  on  the  nipple.  The  vertical  sliding.' 
p|eoe  will,  by  tlie  ascent  of  the  outside  arm, 
be  free  to  move  over  the  mouth  of  the  reser- 
Toir,  and  prevent  any  of  the  caps  falling 
ovt.  The  return  of  the  ramrod  to  its  place, 
alter  charging,  will  produce  the  same  results 
ai  first  described,  and,  of  course,  'cause 
ik$  apparatus  to  retire  out  of  the  way  from 
between  the  hammer  and  the  cap  upon  the 

pie. 

k-r-l«  The  combination  and  arnmge- 


ment  of  apparatus  for  placing  the  priming, 
or  percussion- cap,  in  a  position  for  firing, 
and  of  causing  the  apparatus  to  retire  after 
charging  by  the  movement  of  the  ramrod. 

Charlbs  Grbbn,  of  Birmingham,,  patent 
brass  tube  manufacturer ;  and  Jambs  New- 
man, of  Birmingham,  manufacturer.  For 
improvemente  m  the  manufacture  of  railway 
wheels.    Patent  dated  March  28,  1849.* 

A  bar  of  iron  is  bent  into  a  circle,  and  the 
edges  welded  together.  It  is  then  placed  in 
a  bed  die,  constructed  so  as  to  receive  the 
periphery  and  flange  of  the  wheel,  and  sub- 
jected to  the  action  of  a  top  die  which  is  hol- 
lowed out  into  the  shape  of  a  dome,  whereby 
the  upper  or  plain  end  of  the  hoop  will  be 
bent  inwards;  after  which  it  is  passed 
through  a  series  of  dies,  each  having  ito 
dome  of  a  lesser  curve  than  the  preceding, 
until  the  last  assumes  the  appearance  of  a 
level  surface,'  and  forms  the  flat  centre  of 
the  wheel  —  the  hole  to  receive  the  nave. 
The  nave  is  then  punched,  but  leaving  the 
edges  ragged  in  order  that  the  two  surfaces 
may  more  readily  and  effectually  combine 
together.  The  nave  is  composed  of  a  cylin- 
der, in  two  pieces,  which  is  placed  in  the 
central  hole  of  the  wheel,  and  over  a  man- 
dril fixed  in  the  bed  die.  It  is  then  sub- 
jected to  a  series  of  top  dies  for  the  purpose 
of  weldinr  it  to  the  disc,  and  of  givii^  it  the 
required  rorm ;  care  being  taken  to  place  in 
the  first  instence  a  moveable  rinff  round  it, 
between  the  disc  and  bed  die,  for  uie  purpose 
of  confining  it  within  certain  limits. 

Claim, — The  mode  of  manufacturing  the 
peripheries,  centres,  and  naves  of  raSway 
wheels. 

PiBRRB  Rbkb  Querxk,  of  Havrc.  For 
improvements  in  steering  ships  and  other 
vessels.    Patent  dated  March  28,  1849. 

These  improvements  consist  in  dispensing 
with  the  use  of  tiller-ropes  and  teckle,  and 
substituting  in  their  stead  a  right  and  left- 
hand  screw,  cut  on  the  axis  of  the  steering- 
wheel,  whldi  screw  works  inside  two  nuts 
r^pectively.  These  nute  are  placed  upon 
the  screws,  one  in  front  and  one  behind  the 
rudder-post,  to  which  they  are  connected  by 
the  intervention  of  jointed  levers,  so  that  as 
the  wheel  revolves,  the  nuta  will  traverse  to 
and  fro  upon  the  screws  on  the  axis  and 
cause  the  rudder-head  to  make  a  partial 
revolution.  Several  modifications  are  speci- 
fied, together  with  various  arrangements  for 
the  employment    of  toothed    or  bevelled 


*  For  the  apeeiflcttion  of  the  former  patent  of 
these  parties  tat  the  manufaetuM  of  railw^  wheels, 
by  ireldiiig  tyres  o{i  the  discs,  s^  voL  L,  p.  391. 
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gearing,  either  alone  or  in  combination  witli 
« ecoentricB,  instead  of  the  ordinary  tackle, 
for  the  parpoie  of  communicating  motion 
from  the  axis  of  the  steering-wheel  to  the 
cross-head  of  the  rudder-post,  and  thence 
to  the  rudder  itself. 

It  is  proposed  to  sliog  the  rudder  bj 
means  of  bolts  placed  in  groores  cut  in  the 
top  and  bottom  of  the  box — the  two  por- 
tions of  which  are  respectively  made  fast  to 
the  rudder-post  and  to  the  declc ;  or  by  a 
combination  of  horizontal  and  vertical  fric- 
tion rollers,  which  are  also  placed  in  a  box 
suitably  constructed  to  receif  e  them. 

No  claims  are  made  in  this  specification. 

William  Buckwbll,  of  the  Artificial 
Grai^ite  Works,  Battersea,  Surrey,  civil  en- 
gineer. For  improvements  in  compreseing 
or  tolid\fying  fuel  or  other  materiaU. 
Patent  dated  March  28,  1849. 

This  invention  consists  in  solidifying  and 
compressing  fael,  by  percussion,  into  blocks 
suitable  for  stowage.  The  fuel  (coke  for 
example)  when  reduced  to  a  granulated  state 
and  moistened  with  water,  or  by  the  humi- 
dity of  the  atmosphere,  is  placed  in  a  stout 
cast  iron  cylinder,  faced  on  the  inside  with 
wrought  iron  or  steel,  and  subjected  to  the 
action  of  a  steam  hammer  of.  3  tons  weight, 
and  making  50  strokes  a  minute.  It  is  stated 
that  it  has  been  found  advisable  not  to  foroa 
the  block  of  fuel  out  of  the  cylinder  imme- 
diately after  Uie  stroke.  And  for  this  pur- 
pose a  piece  of  iron  is,  ia  the  first  instance, 
placed  in  the  cylinder  and  allowed  to  rest 
upon  a  prop,  which  works  up  and  down  like 
a  piiton  in  a  steam  cylinder,  and  is  securely 
supported  against  the  bottom  of  the  iron  at 
the  extremity  of  the  up-stroke,  during  the 
moment  of  percussion.  The  descent  of  the 
steam  hammer  drives  out  the  iron  block, 
and  forces  the  powdered  fuel,  which  was 
placed  above,  into  its  place,  whereby  it  will 
be  compressed  and  solidified.  The  iron 
block  u  then  laid  aside,  and  the  compressed 
fuel  separated  from  that  in  powder,  which  ia 
above,  by  the  interposition  of  an  iron  plate. 
The  blocks  of  compressed  fuel  are  subse- 
quently dried  by  exposure  to  the  atmosphere, 
or  to  heated  air.  When  the  granulated  fuel 
is  too  dry  or  too  moist,  which  would  destroy 
the  effect  of  impact,  it  will  soon  be  made 
manifest  by  the  escape  of  a  quantity  of 
powder  or  by  the  exudation  of  moisture 
through  the  side ;  but  the  experience  of  the 
workman  will  soon  enable  him  to  arrive  at  a 
knowledge  of  the  degree  of  moisture  which 
is  requisite  to  insure  the  successful  workbig 
of  the  invention. 

Claim* — 1.  Compressing  and  solidifying 
ftiel  in  moulda  by  percussion. 

jAifSB  FLnTCRiR,  of  Salford,  Laneaater, 
manager ;  and  Thomas  Fulub,  of  Salford, 


aforesaid,  machinist  and  tool-maker.  For 
certain  improvemenii  m  machinery,  toobt 
or  apparatua  for  turning,  boring,  planing, 
cutting  metal,  and  other  materiaii.  Patent 
dated  March  28, 1849. 

These  improvements,  which  would  be  un- 
intelligible without  illustrative  engravings, 
relate, 

1.  To  a  double  self-acting  planing  and  sur- 
facing lathe. 

2.  To  an  apparatus  for  boring  steam  cy- 
linders of  locomotive  engines  when  in  thdr 
places. 

3.  To  an  apparatus  for  planing  the  sur- 
faces of  valves  when  in  their  places. 

4.  To  an  apparatus  for  re-surfacing  the 
sealing  of  D  and  other  valves. 

5.  To  the  employment  in  slotting  machinet 
of  an  adjustable  slide,  eccentric  elliptical 
wheel,  and  apparatus  for  inclining  the  table 
to  the  angle  that  may  be  required. 

The  claims  refer  to  these  different  im- 
provements as  described  in  the  specification, 
and  shown  in  the  drawings  which  accompany 
it. 

John  Brittbk,  of  Birmingham,  manu- 
facturer. Fbr  certain  improvements  in  the 
meani,  apparatue,  and  appliancet/or  cook^ 
ing,  preterving,  preparing,  and  storing 
drinks  and  articles  if  food,  and  in  pre- 
paring  materials  for  constructing  the  same; 
also  in  constructing  vertical  roasting-jacks 
and  chains  for  the  same,  applicable  to  other 
chains,  parts  qf  which  improvements  art 
applicable  to  other  similar  purposes.  Patent 
dated  March  28,  1849. 

Mr.  Britten's  improvementa  are  as  fol- 
lows :— 

1.  Constructing  an  Inside  mantel-piece  in 
a  kitchen  range,  with  doors  extending  to  the 
hobs,  so  as  to  form  a  kind  of  bonnet,  for  the 
purpose  of  preventing  the  chimney  firoaa 
smoking. 

2.  Heating  ovens  by  combining  the  bottom 
draft  with  the  current  of  heated  air. 

5.  The  employment  of  an  additional 
damper,  in  order  that  the  top  draft  may  be 
cut  off  without  dosing  the  bottom  one. 

4.  Heating  ovens,  by  causing  hot  air  to 
pass  under  the  bottoms  of,  and  to  circulate 
through  them,  whereby  the  use  of  the  hollow 
crown  is  dispensed  with. 

.5.  Heating  ovens  by  air,  which  Is  heated 
by  being  made  to  pass  through  the  hollow 
cheeks  of  the  range  which  partially  projeet 
into  the  oven. 

6.  Taking  the  air  employed  to  heat  the  hot 
plate  from  a  point  nearer  to  the  burning  fuel 
Uian  has  hitherto  been  usual. 

7.  Fixing  a  small  lever  upon  the  Inside 
end  of  the  handle  of  pendant  OTon  doors, 
which  takes  into  a  notch  In  the  bolt,  so  that 
when  the  handle  is  pushed  towards  the  door, 
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tlie  bolt  U  Aot  and  the  ovaa  ekmdf  and 
wheii  it  lalilted  np  the  bolt  is  drawn  and  the 
door  allowed  to /all.  The  handle  may  be 
nade  to  aenre  aa  a  support  to  the  door. 

8.  RegnlatiDg  the  supply  of  water  to 
kitcben«  steaoa,  and  other  boilers  by  a  ball- 
eo6k«  whieh  is  in  the  form  of  a  hollow  semi* 
hemispheret  and  is  placed  with  the  month 
downwafdsy  so  that  when  there  is  no  steam 
glf  en  off,  it  falls  down,  and  allows  water  to 
Sow  in ;  but  when  steam  is  generated,  the 
water  is  thereby  displaced,  whereby  it  rises 
to  tho  sorfiMMy  and  shnts  off  the  supply. 

9.  Burning  the  fice«olay  slabs  employed 
in  the  oonstruotion  of  stoves  and  oYens,  by 
the  application  of  hot  air»  and  causing  the 
hot  air  which  eaeapea  from  one  kiln,  when 
the  work  ia  done,  to  heat  the  air  supplied  to 
feed  the  combustion  of  the  fuel  in  the  next 
kiln. 

10.  Preserving  com  or  other  grain  bycon- 
atrncting  the  apartments  in  which  it  is 
stored  with  perforated  floors,  tiirough  which 
air  is  forced  from  air-tight  yesaels,  placed 
underneath,  and  consequently  made  to  oir- 
eoiate  through  the  grain. 

11.  Constructing  the  works  of  vertical 
tabular  jacks  upon  the  bottom  plate,  which 
la  dropped  into  the  outer  case,  and  retained 
in  poai&on  by  meana  of  a  set  screw. 

12.  ManuCactnringjack  chains  by  twisting 
iron  rods  or  wire  round  the  spit.  Each  turn 
of  the  rod  or  wire  is  then  divided  at  the 
broad  part  of  the  spit,  and  the  links  formed 
by  means  of  a  die  or  stamp. 

CMnw. — 1.  The  employment  of  an  addi* 
tional  duBper. 

2.  The  mode  of  regulating  the  supply  of 
water  to  boilers. 

3.  The  burning  of  fire-day  slabs  by  the 
sqpplication  of  hot  air,  and  heating  the  feed 
sir  of  one kflnby  theezhaust  air  of  the  pre- 
ceding one. 

4.  The  mode  of  instructing  jack  chains, 
and  its  application  to  the  manufacture  of 
oCber  chains. 

jAma  Lavubmcb,  the  Elder,  of  Coin- 
brook,  Middlesex,  brewer,  fbr  on  improve' 
wimii  or  improtemeiUM  in  Hreumg  toortsfor 
mhfj^orUr^  md  otJker  Uptors,  tmd  in  otoring 
mhf  porter,  end  other  Uquore*  March  28, 
1B49. 

1*  The  improvements  in  brewing  worts  con- 
sist in  tiie  employment  of  a  vertical  or  hori- 
xontal  refrigerator  for  the  purpose  of  oool- 
ing  them.  The  vertical  refrigerator  is  con- 
jtnu^  in  the  form  of  a  dsteni,  the  sides  of 
whicdi  are  of  wood  or  metal,  and  which  has  on 
e«eh  aide,  but  separated  from  it,  a  series  of 
small  chambers  communicating  in  pairs,  and 
bAving  each,  an  air  hole  at  the  top,  which  may 
be  plugged  up  when  required.  A  number 
«d  thin  horixontal  copper  tnbea,  about  three- 
^wten  of  m  inch  u)  ^(Umeterf  are  aop- 


ported  in  the  aides  of  the  oistem«  and  estab- 
lish communication  between  tbeoorrespond- 
ing  chambers  on  either  side  of  it.  Cold 
water  is  pumped  in  through  a  supply  pipe 
in  the  bottom,  and  allowed  to  flow  out  at 
top.  Wort  is  supplied  to  the  top  chamber 
of  one  series,  whenoe  it  flows  through  the 
tabes  into  tlie  top  chamber  of  the  other 
aeries,  and  drops  into  the  one  beneadi*  It 
then  returns  through  the  tnbe  to  the  second 
ehamber  of  the  fi^t  series,  and  so  on,  flow- 
ing backwarda  and  forwards  through  the 
tubes,  which  are  cooled  by  the  passage  of 
water  amongst  them,  BntU  it  reaohea  the 
bottom,  where  it  is  received  in  suitable  recep- 
tacles. The  tubea  are  made  to  have  a  slight  fall 
to  fadlitate  the  passage  of  the  wort  through 
them ,  and  doors  ace  oonatructed  in  the  sides  of 
the  chambers  to  allow  of  their  being  cleansed 
when  required.  The  difference  between  the 
horlaontal  refrigerator  and  that  just  described 
is  so  trifling  as  not  to  require  deseriptlon,with 
the  exception,  perhaps,  of  the,  cistern,  which 
contains  a  number  of  partitions  attached  to 
either  side  -thereof,  alternating  and  reaching 
nearly  to  the  opposite  one,  so  that  the  spacea 
will  also  alternate  from  side  to  side,  and  con- 
sequently cause  the  water  to  flow  along  the 
entire  length  of  the  copper  tubes.  The  water 
flowing  in  one  direction  and  the  wort  in  an- 
other, it  follows  that  aa  the  temperature 
of  the  latter  decreases  it  will  encounter  a 
eolder  stream  of  water  than  at  the  beginning. 
The  patentee  states  that  with  either  of  these 
apparatuses  ho  has  been  enabled  to  reduce 
boiling  wort  to  52^  Fahr.,  in  much  less  time 
than  it  can  be  reduced  to  100*"  Fahr.  by  the 
present  system  of  cooling  in  open  pans. 

2,  The  improvements  in  storing  ale,  por- 
ter, and  other  liouors,  consist  in  placing  a 
vessel,  or  beg  of  India  rubber,  or  some  other 
impermeable  materlil,  filled  with  water,  upon 
the  top  of  the  vat,  and  immersing  the  lower 
part  of  it  in  the  contents  of  the  vat.  If  the 
water  is  changed  once  in  24  hours,  the  con- 
tents of  the  vat  will  keep  cool,  during  the 
summer  months,  for  a  very  considerable 
time. 

C/atW.*-l.  The  improvement  or  improve- 
ments in  brewing  worts  for  ale,  porter,  and 
other  liquors. 

2.  The  improvement  in  storing  ale,  por- 
ter, and  other  liquors. 

GaoRGs  Thomson,  of  Camden -road, 
cabinet-maker;  and  Jambs  Elms,  of  the 
New-road,  gentlemaxL^  For  itnprovemenii 
in  machimorjffor  eutmg  and  tying  npfirO' 
wood.    Patent  dated  March  28, 1849. 

The  patentees  state  that  the  wood  em- 
ployed for  fire-wood  is  imported  in  blocks 
about  eighteen  inches  long,  having  a  sec- 
tional superficies  of  three  square  inches; 
and  that  It  has  hitherto  been  customary  to 
saw  them  into  three  pt^oesi  and  afterwards 
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to  flpHt  th«m  up  by  hand  ibto  saitabte  Bites* 
The  object  of  this  Inyentiou  it  to  sabdHtate 
in  a  great  meaeore  meohaaieal  for  manaal 
laboar. 

1.  A  drum  or  ^heel»  to  the  t^pbery  of 
which  tteel  ctitters  are  bolted  at  a  oonteai^dt 
dietanoe  from  each  other ,  is  made  to  rerolTO 
by  means  of  any  prime  tii<nrer.  In  front  it 
•  Tertieal  standard,  Or  eh6ptiing-block,  the 
top  of  which  is  fioed  with  steel,  and  slopdbf 
upwards  in  a  right  line  with  the  centre  of 
the  dmm.  The  blocks,  whieh  have  been 
pre?ionslys«wn,  as  is  tisnal,  by  the  ordinary 
sawing  machines,  are  fed  into  a  trough  by 
hand  upon  an  endless  band,  and  thefeby 
brought  upon  the  inclined  steel  top  of  the 
cutting-block,  at  right  angles  to  the  euttors, 
and  ready  to  be  operated  upon  by  them,  care 
being  taken  to  place  the  wood  with  the 
grain  running  TCrtically.  Slips  of  wood  sii 
inches  long,  three  wide,  and  half-an-inch 
deep,  are  split  off,  and  drop  on  to  an  endless 
band,  which  cbnteys  th^m  into  any  suitable 
receptacle.  The  two  endless  bands  arri 
driven,  through  the  intervention 'of  suitabie 
gearing,  from  the  azib  of  the  cutter- wheel. 
These  pieces  of  wood  are  then  gathered  up  by 
an  attendant,  and  subjected  to  the  actioh  of 
a  second  machine,  whereby  ^ey  are  split 
into  smaller  size^  fit  for  domestic  purposes. 

2.  In  order  to  obviate  the  use  of  a  second 
machine,  it  is  proposed  to  combine  a  portion 
of  a  cinmlar  naw  with  each  cutter,  so  that 
thev  may  make  two  cttfai  at  right  angles  to 
each  other. 

3.  The  tying  up  in  bundles  is  effected  by 
a  machine  whieh  consists  of  a  top  and  bed- 
plate,  with  semicircular  cells  in  eadi,  ar.^ 
ranged  side  by  side,  and  corresponding  to 
one  another.  The  twine  employed  in  secur- 
ing the  bundles  is  led  firom'  a  reel  at  boe  end 
of  the  machine  through  hollow  standards^ 
and  made  fast  to  a  pin  «t  the  other.  The 
top  is  kept  separated  a  short  distance  troiA 
the  bed-plate  by  ineans  of  springs  placed 
between  them,  and  a  portion  of  ttHne  U 
pulled  down  to  the  bottom  of  the  cell  neansst 
the  end  where  it  is  made  fast,  ai^d  there  faelii 
by  the  l^n^r,  oi:  by  a  pin,  while  the  Uttend- 
ant  places  the  sticks  in  the  cell,  knd  so  bki 
until  they  are  all  filled.  He  setieWs  down 
the  top  plate  to  compress  the  pieces  tightly 
together,  cuts  the  string  above  each  bundle, 
and  ties  them  up ;  titter  which  he  unscrews 
the  machine,  rentoves  the  bundles,  and  re- 
commences the  opendon. 

4.  Or,  instead  of  the  preceding  appariitus, 
the  patentees  propose  to  employ  a  number 
of  conical  cylinders,  to  which  sticks  of  wood 
are  supplied  tSirongh  a  hopper,  in  any  eon^ 
venient  manner.  A  number  of  plungers  are 
eaused  to  act  in  the  cylinders,  and  at  each 
ttroke  to  drive  tbe  pleoes  of  wood  rather 
UtfMtfaiinhalfaQtof  the  contracted  lipen- 


ittg,  when  Ihey  m  lied  togei^r  by  Ma^i 
or  wire.  The  succeeding  lots  of  sticks,  whittk 
are  driten  forwards  by  the  next  stroke  el 
the  plungers,  drlVe  the  tied-up  bnndles  oM 
of  the  conical  cylfaiderB  on  to  an  endl«ss 
bknd,  by  which  they  are  conveyed  into  ui^ 
able  receptacles^  whence  they  are  remored 
and  stored  up  ready  for  sale. 

O/Mei^.— 1.  Hie  comMnAtfon  «f  enttan 
with  the  periphery  of  a  dram  or  lAM,  fet 
euttittg  firewood,  together  wHli  eiiitabtt 
means  for  fseding  the  bloeks  thereto. 

2.  Combining  saw*  and  others  wHh  a 
drum  fblr  cutting  fire-wood,  so  as  to  make 
tko  cute  at  r^ht  Angles  to  each  other. 

3.  The  mode  of  tying  up  bundles  of  fife- 
#ood  for  sale. 

4.  I^he  system  of  tying  np  wood  by  sue* 
eessively  fbidng  ik  tnrough  ednieal  eyUe*- 
ders,  and  tying  or  otherwise  securing  11 
While  held  at  the  greatest  degree  of  pressure. 

.  WlLLIAK       BECKfcTT,      Of       Kotthwicily 

Cheshire,  draper,  and  SAVirnL  Powbli,  of 
Witton,  in  the  same  county,  foreman.  P^ 
certain  improvtfnenii  In  ih9  mamtf&eiurBp 
making,  or  construeOon  of  cerMn  krfiKiit 
of  wearing  appareL  Patent  dated  Matck 
28, 1849. 

This  invention  has  for  Ite  obiect  the  pro^ 
ductioup  by  known  machinery,  of  doth  e# 
other  fabrics  having  both  faces  alike,  or  of 
different  colours,  quality,  or  texture;  anft 
also  ite  application  to  the  making  of  artidei 
of  apparel  which  are  reversiMe  at  pleamre^ 
and  may  be  worn  with  either  faoe  ontiidBif 
fts  mhy  be  desired, 

1.  The  cloth  is  manufactured  In  €hd  M* 
lowing  manner  :-^For  example,  wlien  It  is 
desired  to  produce  a  fabric  fj^auek  on  oM 
side  and  bhie  on  the  other,  the  threads  eie 
ttrrauKed  fai  the  loom  half  of  one  colour  waiA 
half  of  the  other,  eadi  sbgle  thread  of  oai 
colour  tttematlng  with  a  thread  of  tile  btite 
colour.  The  warp  Is  flnahed  at  the  edjgei 
four  picks,  and  aU  the  threads  ave  bonnd  «^ 
by  the  same  shoot  of  the  weft  'Wlien  ft  U 
desired  to  jprbduoe  a  Ikbrie  fsay)  red  on  one 
side,  and  yellow,  green,  and  orown  updii  0ie 
other,  the  threads  are  placed  fn  the  lOMli 
onb  bilf  red  imd  the  oOier  hklf  bf  tiie  thffM 
colours,  and  aninged  in  bands  of  iSx  thUmatt^ 
each  thread  alternating  with  a  red  one.  ^Ab 
Weaving  Is  eondttcted  as  in  the  preeedtt^ 
dESe.  Hie  modifications  wteh  ntvit  IM 
made  tliien  it  is  derired  to  vary  Ae  pnMlA 
or  style  of  the  faces,  ^U,  it  ia  stated,  i«i* 
dily  suggest  themselves  to  the  mind  c^  nsy 
Intelligent  snd  experienced  #orkmii&. 

2.  The  patentee  then  describes  a  mbde^ 
making  ujC  ^he  cloths  into  coats,  ^ 
and  (}roh  pudorf)  trousers,  to  be  i 
inside  ont  and  worn  hi  that  style  by  tlm 
owners,  if  they  think  fit  $  but  thie  pint  tdf 
the  spedfieatton  tt  t6  mumttSmnAimti^ 


CMltSd  tfVVM^fCATIOirS  liifrKOLI.VI>  DTmii7<»  tHS  wsss. 


331 


tednileal  tomiB  of  the  craft,  that  tre  mtxit 
be  ezcnsed  from  entering  upon  it.  As  hi 
tt  we  can  Jadge,  the  garments  when  made 
np,  would  be  most  unsightly. 

ClBtiN#.— 1.  The  sole  mannfaetnre,  make, 
tut  use  of  doth,  or  other  fkbrics  haTing-, 
poisetring,  or  showing  two  fkces  in  one 
piece  of  different  qnalities,  eolonn,  or  tex- 
ture. 

2.  The  application  of  flnch  cloth  or  fkbric 
to  the  manofkctore  of  oerttdn  articles  cC 
wearing  apparel,  wlilch  are  Terersible,  and 
may  be  worn  witii  either  side  outermost,  at 
pteasure. 

Hbn&t  RoWAfto,  of  Railway.place,  VtH^ 
eimrch-street,  London.  Fbr  certain  im- 
provements in  the  mannfatture  of  gUus, 
aUo  in  the  ednitmetion  of  frnmaces  for 
melting  and  fining  ike  same.  Patent  dated 
March  28,  1849. 

This  indention  consists  la  placing  the 
descending  flues  between  or  behind  the  pots, 
and  in  contracting  the  furnace  so  aB  to 
muntain  the  flame  on  a  level  with  them,  and 
by  these  arrangements  cause  the  heat  to 
'ehcircle  and  impinge  against  the  pots,  there- 
by effecting  a  uniformity  of  temperature 
and  facilitatiug  the  melting  process.  The  de- 
scending flues  are  represented  as  being  placed 
in  the  four  comers  of  the  chamber  appro- 
priated to  the  reception  of  the  pots,  which 
are  placed  between  them  and  the  ifhmace. 
The  patentee  dhows  the  application  of  his 
inyention  to  a  three  and  fiTe-pot  furnace ;  and 
klso  k  double  furnace  arrangement,  with  a 
bumber  of  holes  for  fieeding  In  the  fiiel,  and 
*'  teaser  holes  '*  to  permit  0^  access  to  the 
pots. 

2.  It  is  proposed  to  place  a  thin  sheet  of 
platina  aboTC  the  furnace,  supported  in  It 
suitable  manner,  In  order  to  prevent  the 
»* droppings"  fitting  lirom  the  crown  into 
Hie  reflnmg  pots. 

d.  The  annealing  ftarnace  U  ccustmeted 
with  the  flues  in  the  centre,  on  a  level  with 
the  bottom,  and  with  holes  In  the  top,  for 
the  purpose  of  cooling  dowh  the  metal  and 
admitting  light  when  the  contents  are  to  be 
removed. 

CZotmf,— 1.  The  pecuilaf  construction  of 
hatihiot  tor  melting  and  casting  glass,  tn 
wbleh  the  flame  is  made  to  encircle  and  im- 
pii^  directly  against  the  sides  of  the  pots, 
ejecting  thereby  uniformity  of  heat  and  an 
iniproved  quality  of  material. 

2.  In  the  portability ;  of  the  constrttctloh 
of  fomaces  for  melting  glass,  with  one  or 
teore  working  holes. 

3.  Ihe  adaptation  of  a  sheet  of  platina  to 
the  crown  of  melting  and  refining  furnaces, 
lo  prevent  the  droppings  falling  into  the 
jpoti. 

4.  Ttie  peculier  form  and  construction  of 
on  mrnwJfng  foHiace  with  flues  id  the  centre 


near  the  bottom,  and  holes  in  the  top  for 
allowing  the  heat  to  escape  and  admitting 
light  when  emptying  it  of  Its  contents. 

OsBORNS  Rkt WOLDS,  of  Dcdham,  Esset, 
clerk.  Finr  certain  improvements  in  railways. 
Patent  dated  March  28,  1849. 

1.  Mr.  Re3rnolds'  improvements  have  for 
their  object  $  firstly,  to  diminish  the  risk  of 
fhU^re  of  the  chidrs  on  which  the  rails  of 
railways  are  laid.  Tins  he  effects  by  con- 
structing them  of  a  compound  of  metals  of 
greater  strength  and  durability,  and  at  the 
same  time  of  much  less  weight  than  those 
materials  heretofore  employ»l  for  the  pur- 
pose. His  improved  chairs  are  made  of 
cast  iron  with  ribs  or  knuckles,  or  other 
strengthening  pieces  of  vrrought  iron  incor- 
porated more  or  less  therein  in  the  process 
of  casting.  The  chair  may  be  of  any  ap- 
proved forq),  and  the  wrought  iron  pieces 
may  also  be  of  any  forms  most  likely  to 
accomplish  the  Object  in  view.  Two  several 
exemplifications  of  this  system  of  construc- 
tion are  given,  and  illustrated  by  drawings. 
In  one,  the  wrought  iron  pieces  are  wholly 
imbedded  in  the  mass  of  cast  Iron.  In  the 
other,  there  are  pieces  of  wrought  iron  also 
wholly  imbedded  In  the  cast  iron,  but  in  addi- 
tion  a  thin  plate  of  wrought  iron  is  inserted 
transYersely,  which  is  only  partly  covered 
with  cast  iron,  part  being  left  exposed  to  view. 
A  chair  of  this  description  is  stated  to  be 
well  adapted  for  the  joints  of  rails  wher« 
great  strength  is  particularly  desirable,  and 
"where  the  interposition  of  such  thin  plates 
between  the  abutting  ends  of  two  rails  is  of 
no  consequence.  The  pieces  of  wrought 
iron  are  directed  to  be  thoroughly  cleansed 
fi-om  rust,  or  tinned,  or  prepared  vnth  borak 
or  sal-ammoniac,  or  other  suitable  material, 
before  the  cast  iron  is  poured  over  them. 

2.  The  patentee  next  describes  an  im- 
proved mode  of  constructing  the  kets  or 
Wedges  used  for  fastening  rails  in  the  cnalrsy 
whereby  their  ordinary  tendency  to  become 
loose  after  thej"  have  been  for  some  time  in 
use,  is  much  If  not  altogether  counteracted, 
and  they  are  prevented  from  falling  out 
under  any  circutnstances.  A  recess  Is  formed 
in  the  outer  face  Of  the  key,  and  a  layer  of 
vulcanised  eaoutchouc  (or  other  suitable 
elastic  substance)  is  inserted  at  the  back  or 
bottom  of  that  recess.  Then,  there  Is  a  block 
which  fits  loosely  faito  the  recess,  and  bears 
against  the  vulcanised  caoutchouc  (to  which 
it  may  for  convenience  sake  be  cemented, 
but  so  as  not  to  Interfere  materially  with  the 
elastic  action  of  the  caoutchouc).  A  detent 
or  catch  is  raised  on  the  fore  end  of  this 
block.  When  first  inserted  in  the  chair,  the 
pressure  of  the  side  of  the  chair  on  thto 
projecting  catch  of  the  block,  forces  that 
block  inwards  upon  the  vulci^ed  caout- 
ehouo,  llll  the  key  tt  driven  so  far  that  the 
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catch  passes  free  of  the  sida  of  the  chair, 
when  the  daatic  spring  of  the  caoutchooc 
immediately  throws  out  the  block  behind  the 
back  of  the  chair,  and  thus  not  only  makes 
the  key  fast  and  tight,  but  effectoally  pre- 
sents its  retrooeding  or  loosening  under  the 
severest  jars  or  concussions.  Instead  of 
nsing  one  detent  or  projecting  piece  only« 
several  such  detents  or  projecting  pieces 
may  be  employed  in  combination  with  cor- 
responding projections  on  the  face  of  the 
part  against  which  the  key  is  to  be  pressed 
when  in  its  place ;  that  is  to  say,  projections 
to  take  into  the  hollow  spaces  between  the 
detents.  Keys  of  this  sort  will  bo  found 
useful  for  other  purposes  besides  railways. 

2.  Mr.  Eeynolds  describes,  thirdly,  an 
improved  mode  of  congtructing  splint-pieces 
aud  applying  them  to  strengthening  the 
joints  of  rails.  It  consists  chiefly  in  mak- 
ing them  of  wrought  and  cast  iron,  the  one 
imbedded  in  the  other,  as  before  described, 
with  a  facing  of  vulcanised  caoutchouc ;  and 
in  fastening  the  rails  and  spUntB  by  means 
of  the  same  chair. 

Clainu, — 1.  I  daim  the  construction  of 
the  chairs  used  for  supporting  the  rails  of 
railways,  partly  of  cast  iron  and  partly  of 
wrought  iron,  more  or  less,  incorporated 
or  imbedded  in  the  cast  ironi  as  before  ex- 
emplified and  described. 

2.  I  claim  the  making  of  the  keys  for 
railway  chairs  with  elastic  detents  or  latchca, 
as  before  described.    And 

3.  I  claim  the  making  of  tho  splinu  naed 
for  strengthening  the  joints  of  rails  of  a  com- 
bination of  vulcanised  caoutchouc,  or  other 
suitable  elastic  material,  with  cast  or  wrought 
iron,  as  before  described,  and  also  the  me- 
thod of  fastening  rails  and  spUnta  by  means 
of  one  and  the  same  chair. 

Thomas  Harrison,  of  Liverpool,  mer- 
chant. Jbr  certain  improvements  in  the 
eonitruetion  qf  baking  ooms,  and  aleo  eer- 
tain  machinery  for  working  or  tuing  the 
same.    Patent  dated  March  28, 1849. 

Mr.  Harrison  describes  and  daims-*- 

1.  The  constructing  of  baking  ovens  in 
tiers  one  above  the  other,  having  each  either 
one  or  two  doors,  and  containUig  each  re- 
volving or  reciprocating  bottoms,  worked 
from  the  outside ;  and, 

2.  A  mode  of  heating  of  baking  ovens  by 
the  circulation  of  hot  air  throughout  and 
around  the  same. 

We  shall  give  in  an  early  Number  a  fUl 
description  of  these  improvements,  with 
engravings. 

AI.FAED  ViNCKKT  Newton,  of  Chanocry- 
lane.  For  improvements  in  separating  and 
assorting  solid  materials  or  substances  qf 
different  speeytc  gravities.  Patent  dated 
April  2,  1849. 

Ckttmt,^h  ^Subjecting  the  019  to.  tho 


grinding  or  cmsbijsg  action  of  several  pain 
of  rollers,  each  pair  being  further  asunder, 
and  revolving  at  a  greater  velodty  than  the 
preceding  one. 

2.  A  mode  of  aasorting  the  lumps  of  ore 
according  to  their  sixes,  in  order  that  the 
pieces  which  do  not  require  to  be  ground  by 
the  first  pair  of  rollers,  may  pass  to  the 
second,  and  so  on  throughout  the  series. 

3.  A  certain  method  of  drying  tiie  ore 

Preparatory  to  the  grinding  process,  and 
Btween  that  and  tho  acfpening  proceas. 

4.  An  arrangement  of  apparatus  for 
screening  the  ore,  and  separating  it  into 
parcels  of  equal,  or  nearly  eqnalFaised  par- 
tides. 

5.  The  subjecting  the  ore,  in  maases  of 
equal  or  nearly  equal-sised  particles,  in 
combination  with  the  grinding,  drying,  and 
screening  processes,  to  a  current  of  air  when 
falUng  by  gravity,  which  separatee  it  into 
parcels  aocording  to  the  specifio  gravity  end 
value  of  the  various  particles. 

6.  The  use  of  shoots  to  conduct  the  dif- 
ferent particles  of  pulverized  and  dried  ore, 
assorted  according  to  the  sizes  of  the  parti- 
cles,  into  chambers,  where  they  are  separated 
according  to  their  specific  gravities  into  dif- 
ferent bins. 

Faancois  Vouillon,  of  Princes-street, 
Hanover-square,  manufacturer.  J^  im- 
provements in  making  hats,  caps,  and  bon- 
nets.   Patent  dated  March  28, 1849. 

These  improvements  rdatc  to  the  manu- 
fAotnre  of  hata,  caps«  and  bonnets  of  fdt, 
leather,  or  other  similar  suitable  material ; 
and  have  for  their  object  to  supersede  Um 
present  mode  of  stretching  the  material  over 
«  block  by  the  aid  of  the  fingers.  The 
piece  of  fdt,  after  it  has  been  soaked  in 
water  for  some  time,  is  stretched  over  a 
brim-piece  having  a  centrd  hollow,  and 
securely  held  there  by  means  of  a  strip  of 
dastic  metal,  whkh  is  made  to  eocirde 
the  edge  of  the  brim-piece,  with  the  fdt  ia 
between,  and  has  its  two  ends  connected  by 
a  tangential  screw,  whereby  they  are  drawn 
doser  together,  and  the  hold  oonseqaaatiy 
tightened.  The  fdt  is  then  placed  on  the 
top  of  a  brass  or  copper  cylinder,  which  is 
furnished  at  bottom  with  a  steam  supply- 
pipe,  and  with  an  outlet  for  the  water  of 
oondenaation  to  escape  by.  Above  the 
month  of  the  steam  supply-pipe  is  a  hori- 
zontal disc  for  spreading  the  steana  as  it 
enters  the  cylinder.  The  block,  whieh  ia  of 
the  shape  desired  to  be  given  to  the  artide, 
is  attached  to  the  bottom  of  a  screw-rod, 
exsctly  over  the  centrd  opening  of  the  bfim- 
piece:  this  rod  passes  through  a  female 
screw  in  the  top  of  a  standard,  and  earriea  a 
hand  wheel  at  top.  Steam  Is  admitted  to 
the  materid,  and  when  it  is  suffidenUy  aof- 
tened,  the  block  Is  forced  down  vpoa  it 
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liirpiigli  ttie  oentral  opening  of  tbe  brinio 
pfece.  In  order  to  prevent  the  ieparation 
of  the  block-shape  tod  brim-piece,  on  their 
removal  from  the  cylinder,  a  clamp  is  em- 
ployed,  wfaioh  grips,  by  its  two  ends,  the 
nnder  side  of  the  brim-piece,  and  at  the 
same  time  presses  down  upon  the  top  of 
the  Uoek  thronghont  its  entire  length.  All 
tlie  parts  of  the  epporatDs  which  come  in 
eontnot  with  the  fSelt  should  be  of  brass, 
ooppef ,  galyanifled  iron,  or  other  metal  not 
Bable  to  mat,  in  ipder  to  prerent  injury  to 
the  is«n«fiMslQfed  attide. 

Cf«NM.*-»Strelehing  felt,  or  other  tncteriai 
of  whieb  htts,  caps,  or  bonneta  are  to  be 
made,  on  a  httm-pieee,  and  causing  the 
hloek  to  pass  thrav^  the  central  opening 
thereof^  so  as  to  foroe  or  stretdi  the  mate- 
rial upon  it,  and  thereby  form  a  Aape, 
aeooftUng  to  the  bloek,  <rom  whidi  hats, 
eaps,  and  bonnets  may  be  made  as  requhred. 

WnuAM  M<B»iDa,  Jan.,  of  Bligo,  Ire- 
land, but  now  of  Havre,  France,  merchant. 
Fbrhiy9rov9mmU$inikeappar(au»  aid  pro* 
eess  >br  eomferHn^  uH  water  Mo  Jreih 
wtior,  md  m  oaeffgmaHnff  waier.  Patent 
dated  April  2, 1849. 

the  patentee,  who  has  disclaimed  the 
words,  "  and  in  oxygenating  water,''  states 
ttat  his  Inreation  eonsbts  in  condensing  the 
staam  of  salt  water  by  a  emnrent  of  cold  air. 
For  this  parpoee,  he  employs  a  vessel  filled 
with  ifDter  of  a  lower  temperature  tlian  the 
■affoandfaig  a*MMphere,  and  containing  a 
aig-ag  tobe,  whioh  is  ptaoed  aboT«  «  reswr- 
vMr  for  reeeiviDg  the  ooadensed  steam.  The 
tube  is  supported  in  the  npper  part  of  the 
opposite  sides  of  the  vessel ;  one  end  is  con- 
aacted  to  an  exhansting  machine,  and  the 
other  opens  jast  in  firont  of,  and  a  short 
distance  frooa  the  steahi  supply  pipC)  whenoe 
It  descends  to  the  bottom,  which  it  passes 
thiongh,  and  iqpens  into  the  reservoir  be« 
neath.  The  vessel  is  famished  with  an  ahr 
escape  pipe  at  top,  and  the  reservoir  with  a 
eocdc  for  drawing  off  the  condensed  steam  at 
nay  be  required.  The  ezhauttang  apparatus 
Is  an  ordinary  blowing  maehine,  the  action 
af  which  is  reversed  in  respect  to  the  tube, 
with  an  aooilerating  motion  between  the 
axis  of  the  winch  handle  and  the  axis  of  the 
faiL.  The  axis  of  the  lai^e  driving  puUey  is 
aopported  in  the  bottom  of  a  rod,  wMeh 
aUdes  in  a  slotted  piece,  and  passing  through 
the  upper  part  of  the  aaachine,  is  screwed  at 
topt  and  fhmished  with  a  nut,  whereby  the 
friction  of  the  driving  strap  may  be  regulated 
aa  ooearion  may  require.  Wlien  the  ma- 
chine is  put  in  action  by  manual  labour  and 
steam  made  to  flaw  from  a  boiler  through 
the  supply  pipe,  the  latter  will  be  drawn 
into  the  zig-aag  tube,  together  with  a  our- 
sant  of  cold  air>  and  condensed. 

Gfat«.M»CoadattalBg  the  steam  or  tapour 


of  heated  sea  water,  brioel  or  other  salt 
water,  by  a  current  of  cold  air,  which  gathers 
it  into  a  condenser  by  means  of  an  exhausting 
or  other  blowing  machine. 

William  Nokton,  of  Liscelles  -  hall, 
Lepton,  York,  fancy-cloth  manufacturer) 
For  certain  improvemetUw  in  the  production 
nf  fguredfabricM,  Patent  dated  March  28* 
1849. 

This  inventioo  consists  in  manufacturing 
pile  fabrics  in  a  manner  similar  to  cotton 
velvet,  and  printing  the  pattern  upon  the 
surface  of  the  pile,  instead  of  printing  the 
yarn,  as  has  hitherto  been  usual.  Tbe  pile 
is  to  be  cut  after  printing.  For  the  produc- 
tion of  light  goods,  cross  weaving  b  to  be 
used ;  and  for  that  purpose,  the  healds  em- 
ployed therein  are  to  be  substituted  for  those 
ordinarily  in  use,  which  is  the  only  alteration 
that  need  be  made.  For  stout  goods,  cross 
and  plain  weaving  are  to  be  employed  toge- 
ther with  one  or  more  weft  threads. 

In  order  to  produce  a  terry  fabric  similar 
to  tapestry,  one  or  more  warp  surface  threads 
are  passed  through  the  same  dent  together 
with  the  ground  warp  thread.  Stationary 
cords  or  wires  are  placed  alongside  the  sur- 
face threads,  and  supported  at  the  end  near 
to  the  warp  beam,  while  they  rest  upon  the 
doth  at  the  other  end.  The  arraogement 
for  supporting  the  ground  warp  threads  is 
the  same  as  is  constantly  practised :  while  as 
regards  the  surface  threads,  each  one  is  led 
through  a  healdnn  the  fln»t  row,  then  through 
the  donp  faeald  supported  by  a  heald  in  the 
second  row.  The  stationary  wire  passea 
between  the  first  and  second  heald.  Wlien 
the  first  heald  descends  (carrying  down  with 
it  the  doup  heald),  a  shed  is  formed  and  the 
shoot  made.  It  Is  then  lifted  up,  and  the 
second  heald  descends  on  the  other  side  of 
the  wire  (carrying  with  it  also  the  doup 
heald),  whereby  the  thread  will  be  crossed 
over  the  wire,  the  shed  formed,  the 
shoot  made,  and  the  loop  tied.  The  loops 
are  guided  in  the  direction  of  the  warp 
threads  by  the  stationary  wires  sgainit  the 
edge  of  a  cutter,  suitably  supported  above  the 
cloth,  and  between  the  slay  and  cloth  beam. 

CZatais.— 1.  Producing  pile-cut  figured 
fabrics  by  the  combination  of  weaving,  print- 
ing the  pile  surface,  and  cutting  the  loops 
which  have  been  produced  from  the  weft  or 
shoot  threads. 

2.  Holding  or  securing  the  loops  to  the 
ground  warp  by  cross  weaving. 

3.  The  mode  of  making  terry  fabrics,  simi- 
lar to  tapestry,  by  the  employment  of  sta- 
tionary wires  or  cords,  over  which  surface 
warp  threads  are  crossed. 

4.  The  application  of  cutters  connected 
to  the  ends  of  the  wires,  to  divide  the  loops. 

5.  The  use  of  stationary  cords  or  cutters 
to  guide  the  loops  or  terries  to  the  cutters* 
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William  Hjoitlvt,  of  Boiy,  LancaihirQ, 
engineer.  For  certain  improvement*  in 
tteam^enffinea.  Patent^  dated  March  28, 
1849. 

CZatflM.— 1.  Working  the  steam  valvefl  of 
fteam  engines,  having  Cornish  eqnilibriam 
dr  ordinary  disc  Talves,  by  means  of  osdl- 
llting  cams  working  on  a  compound  tappet- 
shaft  independently  of  the  ordinary  tappet-^ 
shaft. 

2.  Working  the  steam  valTes  of  steam 
engines,  having  Cornish  equilibrium  or  disc 
thItcs,  by  means  of  levers  and  a  compound 
tappet  QU  the  fly-wheel  shaft,  or  on  another 
but  concentric  shaft,  with  a  variable  internal 
guide,  having  two  lifts  for  cutting  off  and. 
supplying  the  steam. 

3.  Working  the  steam  valves  of  steam- 
engines,  having  Cornish  equilibrium  or  disc 
valves,  by  means  of  two  distinct  sets  of 
levers  in  combination  with  the  compound 
tappet. 

4.  Working  the  D  valves  independently 
of  the  slide  valves,  so  that  they  may  move 
in  the  same  or  in  opposite  directions. 

5.  Admitting  steam  to  the  cylinder  above 
the  valves,  and  exhausting  it  through  valves 
placed  beneath  them. 

6.  Working  the  D  valves  by  means  of  a 
compound  tappet  on  the  axle  of  the  fly- 
wheel shaft,  or  on  an  independent  but  con- 
centric shaft,  with  three  lifts,  for  admitting^ 
eutting  off,  and  exhausting  the  steam,  wiu, 
a  variable  internal  guide.       « 

7.  Working  D  valves  by  two  distinct  sets  of 
levers,  in  combination  with  the  compound 
tappet. 

8.  A  mode  of  connecting  the  variable 
motion  with  the  governor. 

Jamvs  Thomas  Wilsoiv,  of  Glasgow. 
For  improvements  in  the  mantifaGture  qf 
eulphuric  acid  and  alum.  Patent  dated 
March  28,  1849. 

This  invention  consists  in  employing  « 
glass  chamber,  instead  of  a  leadoi  one,  in 
the  manufacture  of  sulphuric  acid.  The 
diamber  is  to  be  construoted  of  sheets  or 
panes  of  glass,  of  a  thickness  indicated  by 
one  square  foot  weighing  16  os.,  and  of 
any  convenient  length  and  breadth,  which 
are  supported  in  a  suitable  framework  of 
yellow  pine,  free  from  knots.  The  bars  have 
rebates  cut  in  them  to  receive  the  panes,  and 
are  protected  from  the  action  of  acid  and 
heat  by  fillets  of  glass,  which  are  cemented 
to  their  inside  surface,  and  secured  thereto 
by  glass  pegs  or  screws.  The  joints  between 
the  panes  themselves  and  bettreen  them  and 
the  fillets,  are  ground  so  that  they  may  fit 
closely  together,  and  are,  moreover,  rendered 
perfectly  air-tight  by  a  luting  being  brushed 
over  them.  The  cements  and  lutinga  should, 
of  course,  be  such  as  would  not  be  affected 
by  the  add  or  heat. 


2.  U  niiui«f(MtoiiQg  alvm  aoDordiag  to  ^b^ 

Spence's  process,  patented  1845,  it  has  beaa 
customary  to  heat  the  liquors  einpkiyed  to 
digest  the  shale  by  passing  steam  throogb 
them  when  all  plaoed  in  the  same  vessel,  but 
this  mode  was  attended  with  this  inoomre* 
nience,  that  the  liquor  eouid  never  bo  nimd 
to  a  temperature  mS^ae^j  high  to  dimolvo 

a  the  shale.  Nowthokipiafemenl««ndi» 
I  headoonsutin  healinctho  liqwei,!* 
a  sepe^  Teasel,  to  UQ"*  or  SCMT  Mi^  md 
then  nuuuog  it  in  upon^  ih«leu 

3.  It  has  been*  usual  to  dilntotlWf«lpii»> 
lio  9aA  with  the  mother  Uqaoni  npi«laiil7f 
whereby  a  considerable  portion  of  4Imi  aelA 
ie  thrown  out  and  kiet,  in  oomeqieiMiB  of  ill 
combination  with  elamino  nod  koik  Tho 
patentee»  thenfoce,  propoi«l  to  mn  tiiMft 
with  ^  ammopiaoal  iiquore  of  gMhworlBi* 
to  form  si4phatoof  amreonia,  whioh io  oft«r« 
wnrds  mixed  with  the  aulphoto  of  tlBmnii* 
vfhereby  the  fresh  «Ad  prevloiilijriQnMd 
alnm  is  deposited. 

'  GbiMM.^1.  The  wo  of  gtow  i»  ptoew, 
frames,  or  sheetsi  to  oonttnist  the  dMmboco 
used  by  snlphurio  odd  makon  (or  othat 
vessd  for  the  same  purpoee)i  of  whatorer 
Conn  or  sise,  eoaa  to  pment  to  tho  intevior 
a  glees  surface. 

2.  Healang  tho  liqoom  employed  in  4%w>^ 
iiyr  gbale  in  a  separate  veesd. 

3.  Mixing  the  mother  Uqoonvrith  ammo* 
niacal  Uquom,  to  form  mlphate  of  ami 

HnvnT  DoNKiw  QTow ,  NA^htghamt 
fitctoMv.  .fiw-  imipr99€mmi9  to  ike  i 
faeture  qf  hoped  f$krie9f  ood  tn  mMn^ 
ffkvee  amd  hat-bM^*,  Patent  dated  Apid 
3,  1849. 

The  patentee,  who  has  disddmed  tho  three 
last  words  of  the  title,  "  and  hot-boade,'' 
states  tiiat  his  improvOmente  cooeiflt  »-— 

1.  Inintroducingadditionalwarpof  wool, 
or  other  suitable  material,  into  warp  looped 
Iftbrios,  for  the  purpose  of  producing  a  raised 
mrfaee,  which  is  afterwards  to  bo  teaaed  or 
corded  in  order  to  obtain  a  vnim  interior 
aorfaoe  for  shirte,  drawers,  glovoe,  &c.,  by 
means  of  three  wheds,  the  top  and  bottom 
ones  of  which  work  the  bars  of  tho  silk  or 
body  warp  while  the  middle  <»e  wqiIlb  tho 
worsted  or  additional  warp. 

8.  In  a  peeuUar  mode  of  cutting  tho  mate« 
rid,  employed  to  mannfaotnre  gloves,  into 
ftHir  pieces* 

C^iN«.-*l.  The  mode  of  manuCKtnrii^ 
kmpcd  fabrics. 

a.  Tbe  mode  of  manufacturing  gloves. 

WuxiAM  Parry,  of  Plymomh,  esqnifo. 
F^r  eertom  improvemenie  in  ehoeimg  kemt, 
amd  in  AerM*eAeet.  Patent  dated  April  S, 
1849. 

The  object  U  the  prcaent  invention  ia  te 
obviate  the  employesent  of  nails  in  aboefag 
iMffi^  wd  pMvent  tbdr  bdof  knod  by  the 
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J  drifvn  trnry,  which  oftsn  ooonrt 
•fen  with  the  mMt  tkilAil  workman.  The 
MtoDtoe  effects  this  by  difUing  holef-in  the 
hoof  to  eonwpood  with  thoie  in  the  dice, 
ond  mttMhing  the  one  to  the  other  by  itout 
whre,  the  en&  of  which  am  twisted  and  im- 
bedded  in  the  AilMng  groow  or  in  reoeeiee, 
iBtfaebotteAoftheihoe.  The  holei  in  the 
>  nnind,  and  when  reoeeaee  are 
they  are  filled  np    with   iron 

The  wire  ihonld  he  of  a  dhunetar 
pfopertionato  to  _te  weighl  of  the  shoe,  and 
weUaa»eaM.    When  the  holes  hayebeen 


drilledf  the  shoes  in%y  be  affixed  by  any  un- 
akiUed  person  without  fear  of  tiijary  to  the 


€MiM.— The  means  described  of  apf^- 
%a$  end  aflfadn^  hone-shoes^  and  of  uann- 
Awtmring  shoes  to  be  so  appHed  and  affixed. 

Samubl  Alfkbd  Cakpsntsk,  Birming- 
ham,  Warwick,  mannfactnrer.  For  a 
certain  improvement  in  or  tubitiiute  fir 
HcMee.    Patent  dated  AprU  3, 1849. 

Hr.  Carpenter's  substitate  for  the  ordi- 
■nry  bnekle^  consists  in  placing  two  Unks 
upon  the  strap  of  a  brace,  the  top  of  which 
it  fixed  thereto,  and  the  otiier  left  loose,  bat 
attached  to  the  snpport  of  the  tabs.  A  strap 
of  leather,  or  other  saitable  material,  is 
looped  thsoigh  the  two  links,  and  wedge 
pieces  attached  to  the  two  ends.  One  of 
the  wedges  is  employed  to  jamb  the  strap  in 
the  lower  link,  and  thereby  hold  it  Aist. 
When  it  is  reiBov«l,  the  links  may  be  moved 
to  or  from  each  other»  and  the  length  of  the 
hrace  be  regnlated  aoeoidinglj. 

CZfftm. — ^The  substitution  for  a  buckle  of 
a  fastening,  in  whidi  the  strap  in  held  |iy 
a  wedged  action. 

Alfmo  Wollbtt,  of  Liyerpool,  artist. 
F^hiqtrovewunieinffun'earriaffee.  Patent 
dated  April  3, 1849. 

.  Mr.  WoUett's  iayentfen  relates  to  the 
•enstmction  of  tbe  carriages  for  ship  and 
fort  guns,  and  consists  in  making  them  in 
two  parts,  in  order  that  the  top  cheek,  car- 
rying the  gun,  may  move  laterally  upon  the 
lower  one,  so  that  the  breech  and  muazle 
may  describe  portions  of  a  circle,  in  reverse 
directions,  upon  a  central  pivot,  which  is,  in 
fiiet,  the  bolt  that  connects  the  two  cheeks 
together.  .This  movement  is  effected  by 
means  of  a  xsgnlatiog  screw  and  of  a  gradu- 
ated ve  (of  40''  on  each  side  of  the  central 
]|ne),  over  which  the  breech  of  the  gun  tra- 
Tcb,  whereby  it  may  be  trained  fore  and  aft 
lit  almeet  any  required  inclination.  A  hori- 
zontal wrought  iron  shaft,  which  is  attached 
to  a  bolt  beneath  tbe  centre  of  the  port,  and 
to  another  one  let  into  the  deck,  passes  be- 
tween two  sheaves  fixed  in  the  fore  axle  of 
Ihe  ciurrisge,  end  serves  to  retain  it  in  posi- 
tion, with  the  assistance  of  the  ordinary 


breeching  taokle,  and  to  check  tbe  recoil  by 
a  compressor.  In  the  case  of  a  bow,  stem, 
or  midship  gun,  the  shaft  is  made  to  take  oi 
the  bulwark-bolt,  in  order  that  it  may  be 
attached  to  any  one  of  a  circle  of  bolts,  and 
admit  of  the  gun  hetag  brought  to  bear  on 
whatever  part  of  the  compass  may  be  de* 
sired. 

(Bo^— The  Impre^ement  In  gun-ear* 
tiages  as  described^ 

'  jAMBBGonrRarWiisoN,  engineer ,  Ohel- 
eea,  and  Wiluam  Pidi>iw«,  Bllsabeth- 
street,  Pimllco.  For  imptoeemente  tn  ed- 
tatntnff  peffiet  eombuetienf  and  in  tg^ara-^ 
9u§  relaHng  thereto,  the  eame  Mng  oppHeMe 
to  every  deeeriptkm  o/Jumaee  and  fire- 
phce,  09  aleo  to  ether  purposee  where 
i$^ftamma»le  matter  or  material  is  ^uide  use 
^.     Patent  dated  April  3,  1849. 

These  improvements  consist  in  introdo*- 
ing  and  distributing  jets  or  streams  of  atmo- 
spheric air  among  the  burning  fuel  of  a  fur- 
nace or  stove,  and  in  mixing  them  with  the 
flame  of  a  gas-burner,  or  spirit  or  oil  lamp ; 
also  in  constructing  air  passages  in  the  wicks 
of  mould  candles. 

CZatms.-^!.  The  mode  or  modes  of  con- 
structing and  arranging  apparatus  applicable 
to  steam  boiler  and  other  fornaces,  whereby 
the  combustion  is  assisted  and  more  per- 
fectly obtained  by  the  admission  and  distri- 
bution of  jets  or  streams  of  atmospheric  air 
into  and  amongst  the  fuel  under  combus- 
tion. 

2.  Constructing  and  arranging  apparatus 
applicable  to  stoves  and  domestic  grates, 
whereby  the  combostion  is  assisted,  and 
more  perfectly  obtained  by  the  admission 
and  distribution  of  atmospheric  air  in  and 
amongst  the  fael  under  combustion. 

3.  The  adaptation  of  hollow  air  passages 
to  gas-burners,  or  oil  or  spirit  lamps,  whereby 
tiie  combustion  is  assisted  and  more  per- 
fectly obtained  by  the  Introduettoo  and  mix- 
ing jets  or  streams  of  atmospheric  air  with 
the  fiame  of  the  gas  or  liquid. 

4.  Constraoting  hollow  air  passages  in 
the  wicks  of  mould  csndles. 

Robert  Gordon,  Beaton  Norrts,  Iisn- 
caster,  engineer.  For  certain  trnproveoMnte 
in  the  ventilation  of  minee.  Patent  dated 
April  4,  1849, 

Mr.  Gordon  remarks,  that  the  present 
system  of  furnace  ventilation  in  coal  mines 
is  uncertain  and  dangerous,  in  consequence 
of  the  liability  of  the  attendant  to  be  ren- 
dered heavy  and  sleepy  by  the  inhalation  of 
noxious  fumes,  so  as  to  neglect  his  duty,  and 
of  the  temperature  of  the  current  of  air  to 
become  lowered  by  the  water  which  oozes 
through  the  strata,  whereby,  if  the  barometer 
■nddenly  fislls,  or  an  eddy  forms  in[the  up-cast 
shaft,  the  ventilation  will  be  stopped ;  and, 
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Uitly,  of  Ihe  fire  htang  pat  otit  by  6hok«* 
damp.  Now,  this  invention  hM  for  iti  ob- 
ject to  preTeot  aoeidentB  to  the  miners  from 
the  occnrrenoe  of  any  one  of  these  ciream- 
stances,  by  dosing  ihe  month  of  the  up-cast 
shaft,  and  leading  the  air  from  it  to  the  ash* 
pit  of  the  steam  boiler  fnmaoe,  the  door  of 
which  is  closed,  in  order  that  tiie  air  neoes- 
sary  for  combostioD  m«y  all  be  drawn  from 
the  mine.  Commnnicatlon  is  also  openoA 
between  the  month  of  the  vp-east  shaft  a^ 
the  ehimney  direct,  for  the  pnrpose  of  ena- 
bling  the  attendant,  who  will  be  mder  the 
obsenration  of  the  bank  inqpeelor,  to  prevent 
such  quantity  of  gas  as  would  put  out  the  fin 
from  passing  to  it,  and  caurtog  it  tp  flow 
into  the  chimney,  up  whish  It  wHl  b« 
drawn  by  the  draught  from  the  firOf  the  te« 
naoe  door  being  opened  for  that  purpose. 


The  patentee  also  proposea  to  uloae  fte 
shafts  when  the  miners  are  absent,  and  to 
exbaAUt  as  mnch  «f  the  cottteuts  as  possiMo, 
so  that  the  deleterious  gases  wfaidi  inik  ia 
the  crevices  of  the  nune  may  be  drawn  out 
and  adulterated  by  aUowiag  a  eurrent.of  air 
to  rush  in  suddenly  aud  mix  wMi  them. 

CMm.— -Tho  oonatruction  aud  anungo* 
ment  of  a  chimney  with  famaee  or  fiunsesa 
iu  oouMotion  with  the  up-oast  shaft  of  u 
mfaie,  to  obtsia  more  perfsot  TsnllialiMi 
than  at  present,  inotudiug  the  ohMiog  of  Ite 
4ow»-cast  shafti  as  oooasiou  may  rsquire. 

Specijicaiion  Due,  but  not  SnrolUd* 

Richard   Satohbli.,  of  Rockinghaa« 

Northampton.    For  imfrfivtmmU  in  me 

tkbMTvfor  dtpotUinff  9Hda^  and  ho^n§  md 

vorkktff  Umd.  Patent  dated  Mardi  28«  1849. 


JamM  Higffins,  of  SaUotd,  Lancaster,  machine 
tnaker,  and  Thomas  Schofield  Whltworth;  of  Sal- 
ford  aforesaid,  mechanic,  for  certetA  ImpTorements 
In  machinery  for  prqmiing,  spinning,  and  doabUng 
cotton,  wool,  flax,  silk,  and  similar  flbrons  mate- 
rials.   BeptembsrSi;  six  months. 

The  ab«Te  patent  being  opposed  by  eaveat  at  the 
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Great  Seal,  was  not  sealed  till  Snd  Oetober,  baft 
bears  date  the  24  ih  September,'  the  day  It  wonld 
have  been  sealed  had  no  opposinon  been  entered. 

William  Jxoiieion«  of  AJthtiDiiHiftd«r>1.7ae,  Lan^, 
oaster,  machine  makar,  for  certain  improvements 
in  looms  for  weaving.    October  4;  six  months. 
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(Continued  flrom  pagte  817.) 

Fig.  3*. 


III. — Mb.  Plummeb's  "  improved 
heckliDg  machine"  for  long  flax  is  desig- 
nated by  him  from  its  peculiar  mode  of 
action,  **  The  Oscillatory  Double  Cylin- 
der Upright  Heckling  Machine."  Al- 
though peculiarly  adapted  to  long  flax, 
it  is  stated  to  faie  also  applieable  to  the 
dressing  or  improving  of  materials  of 
various  lengths. 

Fig.  1^  is  an  end  view  of  this  machine ; 
fig.  2't  a  <^s8t  lection  on  ihe  line  xy  ;  fig.  3S 
a  side  eievation ;  and  fig.  4%  a  loDgitudioal 
section.  In  tbis  machine,  as  in  both  of 
those  before  described,  the  streak  of  flax 
or  other  material  is  acted  upon  by  two  sets 


of  heckles,  or  brushes,  rotating  in  opposite 
directions,  and  on  opposite  sides  of  the 
streak,  and  intersecting  one  another,whereb7 
the  streak  receives  both  a  front  and  bade 
stroke  at  one  and  the  same  time ;  bat  here 
the  heckles,  or  brashes,  instead  of  htmg 
attached  to  cylinders  are  attached  to  endles 
bands y  each  of  which  revolves  round  a  pair 
of  sheaves,  J  j,  placed  at  a  little  distaooe, 
one  above  the  other,  to  as  to  cause  the  basMl 
to  travel  in  one  oblong  path.  A  peculiar 
oscillatory  motion  is  also  given  to  tbcae 
bands  to  and  from  one  another,  whereby, 
on  the  descent  of  the  troagh,  A,  which  con- 
tains the  holder,  the  bands,  which  are  thea 
open  Kt  top,  begin  to  close  gradually  apoa  Um 
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gtreak,  and  when  the  trough  riseSi  the  bands 
wbich  are  then  closed  begin  to  recede  gra- 
duaily  Irom  it.  The  enda  of  the  flax,  or 
other  material,  are  thus  prevented  from 
being  overdressed,  and  the  full  power  of  the 
heckles,  or  brushes,  is  only  applied  where 
most  wanted ;  namely,  to  ihe  body  of  the 
streak.  The  oscillatory  motion  just  referred 
to  is  obtained  by  placing  the  axis,  1 1,  of  the 
top  sheaves,  J  ^',  in  shitting  or  sliding  bear- 
ings, k  k,  and  inserting  tbe  ends  of  these 
axes  in  slots  or  links,  A'  A',  formed  in  wings 
or  flangei  to  tbe  troagh  lilting  frame,  y, 
whieh  slots  or  links  are  inclined  towards 
each  other  at  top,  and  from  each  other  at  the 
bottom  (see  fig.  I''),  so  that  when  the  trongh 
containing  the  holders  is  lowered,  the  dist- 
ance between  the  axes  of  the  top  sheaves  is 
lessened  (through  the  action  of  the  slots  or 
links  on  the  ends  of  these  axes),  and  when 
the  trough  is  raised  a  r^erse  effect  is  pro- 
duced. The  endless  bands  of  heckles,  or 
brushes,  have  moveable  stripping  bars,  o  o, 
and  guards,  ppPt  attached  to  them,  of  the 
same  description  as  those  employed  in  the 
other  machmes  before  described ;  but  in  this 
case  the  gnards  are  carried  down  between 
the  bands  to  a  little  way  below  the  centres 
of  the  lower  sheaves,  J  J.  The  holder  is  of 
the  same  improved  construction  as  that  de- 
scribed under  the  second  head  of  this  speci- 
fication (see  the  separate  representations  of 
it  given  in  figs.  5',  6%  and  7')  ;  but  in  this 
esse  the  traversing  of  the  holder  in  the 
trough  is  effected  by  means  of  racks  and 
pinions,  as  shown  in  figs.  3^  and  l**.  Two 
racks,  /  /,  placed  parallel  to  one  another,  are 
affixed  to  tne  framework,  a,  of  the  machine, 
and  two  pinions,  m  m,  work  into  these  racks, 
which  pinions  are  carried  by  a  cross  axle, 
supported  by  beariogs  attached  to  the 
trough,  A.  On  the  centre  of  this  cross  axle 
there  is  a  third  pinion,  m\  which  gears  into 
a  third  rack.  If,  on  the  top  of  the  finger-bar, 
n;  so  that  when  the  trough,  A,  is  raised, 
the  pinions,  m  m,  are  also  raised,  and  the 
third  pinion,  mf,  taking  into  the  rack  on  the 
top  of  the  finger  bar  (which  is  provided  with 
fingers,  or  catches,  as  usual),  causes  the 
holders  to  move  along  the  trough.  The  tow 
and  shive  doffed  Irom  the  heckles  and 
brushes,  are  received  on  a  revolving  endless 
chain  of  bars,  q,  precisely  similar  to  that 
employed  in  the  double  cylinder  heckling 
machine  before  described.  And  there  are 
also  brushing  cylinders,  #  »,  to  clean  the 
working  heckles  or  brushes,  of  the  same  de- 
scription as  those  made  use  of,  in  both  the 
preceding  machines.  Motion  is  given  to  the 
various  parts  of  the  machine  ^those  excepted 
which  belong  to  the  peculiar  oscillatory 
motion)f  by  a  oombination  of  pulleys,wheels, 
&c.,  simUfir  to  that  represented  in  the  en- 


gravings of   the  double-cylinder  heckling 
machine,  and  before  described. 

IV.  The  "  Roury;  Disc  Scutching 
Mill"  is  intended  to  imitate  more  closely 
than  has  yet  been  done  by  machinery, 
the  process  of  band  sc  tching  in  its 
pliant  adaptation  to  the  materials  to  be 
scutched. 

Fig.  1'  is  a  front  elevation,  and  fig.  2',  a 
section  on  the  line,  A  B,  of  a  machine,  in 
which  the  present  plans  of  scutching  are  con- 
trasted side  by  side  with  my  improTementa. 
A  is  an  axis  which  has  its  bearings  in  a 
casing,  k  ;  and  I  /,  are  puUeys,  by  which  a 
rotary  motion  is  imparted  to  this  axis  from 
any  convenient  first  mover.  In  the  ordi- 
nary scutching  machine  this  axis  carries  a 
number  of  radial  arms,  e  c,  vrith  marked 
knives  or  blades,  e  e,  attached  to  them,  as  is 
more  clearly  shown  in  the  end  view  given 
separately  in  the  figure  marked  No.  1.  For 
these  arms  I  substitute  a  disc,  if,  irith  sets 
of  brushes,  //,  (composed  of  materials  tbe 
same  as,  or  similar  to,  those  used  in  the 
double  brushing  cyUnder  machine  first  de- 
scribed,) affixed  to  it,  as  also  teparatelj 
shown  in  the  figure.  No.  2;  and  audi 
brushes  I  affix,  either  to  one  side  or  botk 
sides  of  the  disc,  (as  shown  in  the  figurea« 
No.  2  and  3),  in  which  last  case  each  diae 
has  two  berths,  as  it  is  technically  termed, 
that  is  to  say,  both  a  right-hand  berth  and 
a  left-hand  berth.  The  disc  msy  be  dtlier 
in  one  solid  piece,  or  of  several  pieces,  or 
arms,  having  the  intermediate  spaces  filled 
in  with  webbing  or  some  other  suiUble  naa- 
terial  (by  the  adoption  of  which  last  methctd 
old  mills  may  be  converted  into  mills  of  this 
improved  form)  the  object  in  superseding 
the  use  of  detached  arms  being  to  exclade 
those  cross  currents  of  air  which  are  pro* 
duced  by  the  revolution  of  the  arms  of  tbe 
common  scutehing  mill,  and  cause  the  flax 
to  rise  from  the  scutching  board,  and  earl 
round  the  edges  of  the  knives  or  blades,  te 

Fig.  5-. 
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the  great  damage  of  the  staple.  The  brashes 
nay  be  attached  to  the  discs  at  any  desired 
angle  or  angles  of  inclination  (some  at  one 
angle  and  some  at  other  angles; ;  and  there 
may  be  a  greater  nnmber  of  brashes  attached 
to  each  disc  than  can  be  attached  to  a  series 
of  radial  arms  —  both  of  which  are  great 
adTantages  which  the  disc  form  of  constrae- 
tion  possesses  over  the  open  radial  arms. 
The  top,  if  of  the  scutddng  board,  h,  on 
which  the  flax,  or  other  material  to  be 
scatched  is  laid,  is  placed  a  little  above  the 
centre  of  the  axis.  A,  so  that  a  straight 
line  drawn  from  the  centre  of  the  axle, 
wonld  intersect  the  middle  of  the  top  line  of 
the  scutching  board,  or  nearly  so,  instead 
of  passing  below  it,  as  would  be  the  case 
were  the  scatching  board  placed  as  usnal, 
and  aa  is  indicated  by  the  dotted  line,  j.  The 
flax  or  other  material  is  held  while  being 
■cutehed  in  a  holder,  as  in  the  different 
machines  before  described,  in  order  that  it 
may  be  more  fhlly  and  evenly  spread]  out, 

Fig. 


and  thereby  more  thoroughly  subjected  to 
the  action  of  the  scutchers.  A  form  of  holder 
suitable  for  this  machine  is  represented 
in  figs.  3  <',4''  and  5'.  Fig.  S''  being  a 
plan  of  this  holder  of  half  the  real  size. 
Fig.  4'',  a  sectional  elevation  of  it ;  and  fig. 
5',  a  cross  section  on  the  line  CD.  a  a'  are 
the  top  and  bottom  pieces  which  are  made 
of  wood ;  6  is  a  hinge,  on  which  the  two 
pieces  turn  ;  c  is  a  single  handle  attached  to 
the  hinge  d  of  the  holder,  and  <f  <f ,  a  pair  of 
handles  attached  to  the  opposite  end,  one  to 
the  top  piece  and  the  other  to  the  bottom 
piece ;  e  is  a  catch,  affixed  to  the  bottom 
piece,  the  upper  half  of  which  turns  back- 
wards and  forwards  on  a  pin  at  e' ;  /  is  a 
hole  in  the  top  piece,  through  which{the 
catch  e  passes  when  the  top  piece  is  down  i 
^  is  a  barrel  spring  which  presses  against 
the  catch  e  after  it  has  passed  through  the 
hole/,  and  fastens  the  top  piece  down  upon 
the  streak  within  the  holder. 


3^. 


By  this  means  improved  scutching  ma- 
chine, and  the  use  in  connection  thereidth  of 
a  holder  such  as  before  described,  a  much 
greater  yield  of  fibre  is  obtidned  from  the 
straw,  and  the  quality  of  the  fibre  is  also 
greatly  improved,  so  much  so  as  in  some  cases 


considerably*{to  diminish  the  '  quantity  of 
heckling  subaequently  required. 

Discs  may  be  also  emp!oyed>ith  knives 
or  blades,  or  other  rigid  scutchers  attached 
to  them,  or  with  rigid  scutchers  in  combina- 
tion with  brashes. 


{To  b9  concluded  im  our  next.) 


ON  THB  APPOSnONMBNT  OF    THB    COST  OF 
t^JUCBAMKMaMTS,  BTC.    BY  T.  SMITH,  ESQ. 

If  the  formulsil  have  given  in  the 
previous  part  of  this  paper  contain  any 
walue  whateyer,  it  must  be  sought  for 
alone  in  their  practical  application  to  the 
physical  operations,  in  vrnieh  men  find 
themselves  every  day  more  or  less  en- 
gaged. To  illustrate  such  application,  I 
shiJl  therefore  take  a  few  obvious  ex- 


BA&TB-WOBK  IN  FORMIKO  BXOAVATIOMl, 
.,*C.  B.— (CONCLUnBD  FROM  P.   121.) 

amples,  and  proceed  to  show  as  briefly 
as  I  can,  the  arithmetical  process  to  l>e 
pursued. 

If  A6  (fig.  4)  be  the  section  of  a 
rectangular;  wall,  10  feet  high,  1  foot 
in  length,  and  2jfeet  thick,  the  ma- 
terial of  which  is  to  be  raised  from  the 
plane  AG  at  the  average  cost  of  twelve 
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penw  per  cubic  foot  s  th«  correct  price, 
per  UDU,  in  any  layer  of  this  section  is 
required  P 

Fig.  4. 


XV 


^ 


In  this  ease  the  figure  qf  the  p^tipn 
bfiWg  ^  reptangle,  equation  (2)  will  give 

>  5  feet ;  and  from  equaUon  (5) 


we  find 


12 
=  -—  =2*4  pence. 

d 


Also,  the  number  of  layers  is  10,  and 
the  distance  over  which  each  layer  has 
to  be  removed  is  (equation  6)  represented 
respectively  by  the  terms 

i+f +  f -hftc,  continaed  for  10  terms. 

Therefore  the  correct  price  per  cubic 
foot  for  each  layer  is 


lit.  layer  -   1*2  pence. 

2.       „     -  .3-6 

ft 

3.       H     -  60 

tt 

4.       „     «  8-4 

tf 

6i       „     -10-8 

ff 

6.       „     =13-2 

fi 

7.       „     -15-6 

„ 

8.       „     -180 

It 

9.       n     -?Q'4 

fi 

IQ,     .,     =22-8 

IP 

Mow  the  wboU  mass  conuins  90  cubic 

units,  which,  taken  at  Ifi^ 

»240  pence ; 

fk' 

and  if  the  cost  of  each  layer  be  calcuUtad 
at  the  prices  above  assigned,  it  will  be 
found  that  the  total  expense  by  partial 
removals  will  equal  240  pence  as  va- 
quired. 

I  shall  now  suppose  the  wall  to  batter 
upon  the  faee,  say  2  inches  to  a  foot  (as 
shown  in  fig.  4.),  the  height  and  lengdi 
being  the  same  as  in  the  last  case,  ^e 
thicknesa  at  top  bemg  2  fee^  and  hei^t 
10  ft.,  the  base  will  be  3  ^  8  inches.  7n 
this  case,  by  4  slight  modificatiop  sf 
equation  (I),  we  shall  (ind  ^»i*5fef^ 

and,  therefore,  ?>«  ~  » 2*066  pen^ 

The  number  of  Uvers  being  10.  and  tbe 
distance  over  whicn  each  laver  pas  to  (le 
renioved  being  represented  by  the  teriyis 
i'ft>|-i'^'i-&c.,  continued  for  10  terow, 
the  correct  price  per  cubic  foot  for  atih 
kyer  is  therefore  (equation  6). 

Ist  liyer  =  1*333  pence. 


2. 

»f 

-  3-999 

2. 

n 

«  6-666 

4. 

ft 

«  9-333 

5. 

tt 

=  11-999 

6. 

ti 

» 14-666 

7. 

tt 

=  17-333 

8. 

tt 

-19-999 

9. 

II 

-22-666 

10. 

>f 

-25-333 

Now,  the  solid  contains  28*88  cubic 
feet,  which  at  12  pence  per  foot»d40 
pence ;  and  if  the  cost  of  each  of  the  10 
layers  into  which  the  section  is  divided, 
be  calculated  at  the  above  prices,  the 
sum  of  the  items  thus  fofind  will  equal 
340  pence  very  nearly. 

In  the  foregoing  cases  the  unit  of 
measure  has  been  taken  at  1  foot;  in  the 
following  examnle,  however,  the  jrard 
shall  be  adoptea  as  being  more  ynyl*- 
gous  to  the  species  qt  work  contem- 
plated. 


PiT  Z^9  ^PpOf^flQKMSNZ  QF  %KS^  COST  OF  £AETH-WQR^, 

U^  ABCD  (Bg,  ^)  be  ike  ieotion  qf 
an  excuvatioo,  the  depth  L(D«7  yards, 
fide  slopes  1^  tq  1,  aqd  bottpm  breadth 
CD  "5  yards.  The  average  price  io 
this  case  is  stJf  pencq  per  cubic  yard,  and 
it  is  neeessary  to  pay  for  the  work  at 
short  periods,  as  the  excavatiop  proceeds  : 
What  is  the  value  of  a  cubic  unit  in  any 
layer  of  the  section  ? 

From  equatioq  (3)  we  have  for  the 
distanee  of  the  oeutre  of  gravity  of  the 
catting,  below  the  plane  AB, 


m 


Ist  layer 

«  M07 

pwigc. 

2. 

-  3-321 

3. 

=  5-531 

4. 

=  7-749 

5. 

=  9-963 

6. 

-12177 

7. 

=  14-391 

3       5-«-26  ' 

Therefor^  equation  (5) 

Now,  the  number  of  layers  in  this 
Me  being  7,  the  approximate  prioe  for 
each  layer  is  represented  by  the  terms 

?:?15.  /l-3-5.7-91M3|  . 

Wheaee  the  price  per  cubic  yard  for 
the 


And  if  the  cost  of  the  reipoval  of 
each  layer,  1  yard  in  depth,  he  paloH-i 
lated  at  the  above  prices,  the  sum  of  thq 
items  thus  found,  will  approach  so  ne^? 
to  the  amount  resulting  from  the  whQlfi 
mass  taken  at  the  average  price,  that  the 
difference  may  be  safely  neglected  in  anj 
praetieal  computation. 

When  the  material  is  to  be  deposit^ 
on  one  or  both  sides  of  the  eiicavatiQH 
in  regularly  formed  >mbankmept8,  of  in 
any  rorm  which  may  be  considered  moii 
convenient  for  the  spoil,  in  such  cuae,  ai 
in  the  others,  it  is  necessary  in  the  fimt 
instance  to  determine  the  distance  '  cf 
the  ^common  centre  of  gravity  of  (^9 
embankments,  above  the  centre  of  gravity 
of  the  cutting,  which  disUnce  (equation  Si 
is  requisite  in  finding  Pg.  Thiff  latte? 
element  however,  being  found,  the  fiivt 
member  of  the  expression  (7)  determinep 
the  prices  for  the  cutting,  and  the  second 
member  those  kn  the  embankment* 


fig.  6. 


Hitherto  the  removals  l^yc  been 
puppgsipd  to  tak^  place  pply  ip  a  yer- 
tiQ«|I  direction;  bnt  it  ifi  very  pbvious 
that  tl^e  geppral  principle  which  X  have 
end^vQur^d  to  apply  tq  thepe  particMlaf 
fas^a  will  bp  foppd  eau^lv  applicable  to 
l^y  )ipriiontal  Pr  ii^cupeci  piape.  If  it 
were  yequired  to  cpt  Ufay  the  ma§9 
•4  (fiff-  ^)»  and  deposit  it  90  as  to  fill  up 
the  poilow  B,  at  ap  aperape  prioe  P,  per 
Qubic  y^ ;  it  is  plain  th?t  the  y^lue  of 
H  yard  tak^n  from  C,  and  placed  at  P,  is 
very  different  as  compared  with  that  of  a 
yard  titttpn  frprp  %  and  placed  at  F.  The 
«Vf«fit  fpporfipfimept  of  the  value  qf  a 


cpbio  unit  removed  from  any  part  ef  ^ 
to  any  part  of  3,  with  rpference  to  thp 
average  prio^  P,  may  however  be  rei(4^lj 
indicated  by  the  ftppUcation  qf  t))^  prq- 
^ing  forp)plffi. 

Permit  me  in  cqnclq^ion  to  pl^rf^ 
that  having  myself  experienced  thp  pr^r 
tioal  v^lue  of  the  rules  investigated  in 
these  papers,  and  having  had  qecasipp 
frequently  to  apply  them  under  v^ripua 
modifications  in  the  execution  pf  depp 
cuttings  and  embankments  witb  P^HPP 
advaqtage ;  I  hiive  pnly  to  hppp,  8bo^ld 
they  not  provp  equally  u^fu|  tP  pt^ef 
panies  engiigfid  ip  iqcli  i^^i^,  ik^f  »{Vf , 
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at  leut,*  serve  to  draw  the  attention  of 
eompetent  individnals  to  this  iDtereEting 
subject,  the  complete  dcYelopment  of 
which,  could  not  fail  to  furnish  many  im- 
portant desiderata  to  the  practical  engi- 
neer. In  carrying  on  large  projects  un- 
der the  very  efficient  system  of  "piece 
work**  it  is  necessary  to  make  frequent 
periodical  payments  to  the  sub- contrac- 
tors or  workmen,  as  the  case  may  be ;  and 
it  appears  to  me  utterly  impossible  that 
the  fair  value  of  the  work  done  at  the  end 
of  any  particular  period  can  be  arrived 
at  upon  any  guiding  principles,  other 
than  those  so  very  imperfectly  discussed 
in  these  communications.  I  need  hardly 
observe  that  the  formulse  assume  that  the 
labor  of  getting  and  filling  a  cubic  unit  is 
the  same  for  each  stratum  of  the  cutting; 
nor  do  they  contemplate  the  occurrence 
of  the  usual  contingencies  as  to  unwater- 
ing  the  work  where  necessary.  These 
fluctuating  matters,  however,  can  only 
be  dealt  with  as  they  occur,  being  subjects 
for  the  distinct  and  separate  exercise  of 
the  judgment  in  each  particular  case,  and 
far  removed  beyond  the  powers  of  pre- 
vious calculation. 

J.  Smith, 
Bddgetowo,  Wraford,  Sept.  n,  1849. 


OK  TBS  COMSTEUOTIOH  AND  TBNTU.ATI0N 
OF  COVBUID  DOCKS,  WITH  8BLKGTIONS 
ON  THB  SUBJECT  vaOM  THB  M88.  OF  THB 
LATB  BBIO.-OBN.  SIB  SAM UBL  BBNTHAM. 

Messrs.  Chambers,  in  their  Edinburgh 
Jowrnai  of  the  1st  Sept,  in  giving  an 
account  of  the  Thames  Bank  Building 
Works,  say  that  the  proprietor,  Mr.  Tho- 
mas Cubitt,  employs  from  above  1,500  to 
2,400  men,  whose  ''comfort  and  safety 
are  presided  over  with  a  care  almost 
parental.  A  comfortable  temperature 
IS  maintained  by  an  ordinary  heating 
apparatus,  and  is  regulated  by  thermo- 
meters ; — the  ventilation  is  complete." 
And  so  also,  many  other  manufacturers 
have  enclosed,  warmed,  and  ventilated  the 
placet  where  work  is  carried  on ;  but  in 
our  extensive  manufactories  for  the  build- 
ing of  ships,  such  improvements  are  still 
a  desiderata. 

Sir  Samuel  Bentham,  in  his  letter  to 
the  Navy  Board  of  9th  March,  1812, 
said  that,  "  An  investigation  of  the  cir- 
eumstancea  which  have  contributed  to 
the  prosperity  of  the  best  reguUted  ma- 
nofhctories,  would  show  that  a  constont 


attention  to  the  heating  and  ventilattng 
them,  has  had  no  inconsiderable  infla- 
ence  in  their  success ;  and  that,  over  and 
above  the  satisfaction  experienced  from 
considerations  arising  from  motives  of 
humanity  and  benevolence,  the  roost 
intelligent  manufacturers  have  been  con- 
vinced, that  work  done  by  a  given  number 
of  people  in  a  given  time,  under  such 
facourable  circumstances,  is  so  much 
better  in  quality,  as  well  as  greater  in 
quantity t  as  to  render  a  disregard  of  such 
particulars  improvident  on  the  score  of 
interest.*'  He  therefore  proposed,  as 
subservient  to  the  building  of  ships,  the 
erection  of  structures  which  should  be  ss 
well  lighted,  as  well  warmed,  and  as  well 
ventilated,  as  the  best  private  workshop 
or  manufactory. 

The  structure  he  proposed  was  a  co- 
vered dock. 

He  brought  to  notice,  that  the  coverhig 
of  ships  and  docks  was  no  new  inventkNi, 
but  that  the  best  of  those  that  had  been 
constructed,  namely,  the  covered  docks 
at  Carlscrona,  did,  it  is  true,  protect  the 
ships  building  under  them  from  rain; 
but  as  those  structures  had  large  open- 
ings at  the  head  and  at  the  aides,  and  ss 
they  were  quite  open  at  the  atern,  the 
currents  of  wind  that  passed  through 
them  were  "  found  to  be  so  injurious,  as 
well  as  uncomfortable^  to  the  workmen, 
and  so  detrimental  to  the  materials,  by 
causing  them  to  rend^  that  the  dissd- 
vantages  attending  them  were  fonnd  to 
overbalance  their  advantages."  Since 
1812,  many  docks  and  shipa  in  the  Royal 
Dock-yards  have  been  covered,  and  by 
degrees  they  have  been  lest  and  less  im- 
perfectly inclosed,  hot  still  not  any  one 
of  them  can  be  considered  as  a  well-coo- 
struct ed  workshop. 

Sir  Samuel  objected  toslipa  for  shipbuild- 
ing on  account  of  the  '*  inconveniences 
arising  from  the  means  necessary  to  set 
the  ship  afloat  when  built.  The  operatioa 
of  kunching  a  large  ship,  besides  being 
a  considerable  source  of  expense,  never 
fails  to  strain  more  or  less  the  eonnexkw 
of  her  parts.  Every  lai^  ship  is  knovn 
to  break  in  launching  to  a  degree  easOy 
perceived  by  measurement.  In  one  case 
that  has  lately  occurred,  the  bieakige 
was  shown,  as  I  understand,  to  have 
amounted  to  between  six  and  seven 
inches ;  that  is,  her  form  was  so  nineh 
altered  as  to  have  occasioned  the  parts 
that  ringed  in  a  straight  line   6^ 
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lannebing,  to  luiTe  become  tix  or  ieven 
inches  ont  of  a  stnigbt  line  tfierwardt.*** 
Therefore,  with  a  view  to  preTent  break- 
age, he  propoeed  that  shallow  docks 
■hoald  be  provided,  instead  of  slips. 

The  coTered  docks  which  he  devised 
was  for  first-rate  Teasels  of  war.  A  simi- 
lar arraneementt  on  a  smaller  scale,  would 
be  equally  appropriate  for  the  construc- 
tion or  repair  of  merchantmen;  and, 
therefore,  toe  publication  of  his  descrip- 
tion of  the  design  may,  sooner  or  later, 
lead  to  its  adoption — varying  some  lesser 
detaib,  perhaps,  to  suit  local  circam- 
stanees  or  the  particalar  views  of  private 
•hip-bnilders. 

*'  In  contriving  the  covered  building 
dock,"  he  said,  '*of  which  I  now  pre- 
sent the  design,  I  have  not  confined  my- 
self merely  to  obviate  the  above-men- 
tioned several  inconveniences  ;'f  but  I 
have  also  provided  several  lesser  accom- 
modations, with  a  view  to  facilitating 
the  several  operations  necessary  to  the 
oonstmction  of  a  ship."  The  description 
is  continued  in  the  following  terms : — 

The  dock  itself,  that  is,  the  part  of  the 
stmetiira  which  is  below  the  level  of  the 
groQDd,  is  made  of  a  depth  rather  more  than 
fufiieient  to  receive  a  ship  of  the  lai^est  lise 
in  her  light  state,  such  as  that  in  which 
she  Is  intended  to  be  when  newly  built,  or 
when  deared  to  be  taken  into  dock  for  a 
thorough  repair,  and  this  with  her  keel  bat 
jttst  dear  of  the  bottom  of  the  dock  at  the 
tfase  of  high  water.  The  form  of  the  doek 
is  s«eh  aa  to  afford  space  saflicient  for  carry- 
ing on  all  die  operttHons  necessary  for  the 
eonstmotiott  or  repair  of  a  ship.  Over  the 
dock  rises  a  snperstmetare  of  a  qnadraDgn- 
lar  form,  on  the  plan,  jnst  large  enongh  to 
faidnde  the  doek  within  it.  The  sides  of 
tUs  saperstmctnre  are  of  brick  or  stoae, 
rather  built  up  as  piers  than  as  a  solid  wall, 
so  that  the  sides  and  head  of  this  stmcinre 
consist  of  windows,  which  are  glazed,  and 
extend  fkt>m  a  little  above  the  level  of  the 
yard  to  very  nearly  the  top  of  the  building ; 

*  Since  the  jear  1812,  many  of  the  inpTOfemente 
Star  Samuel  had  Introduced  in  hli  experimental 
▼eaaeto,  1795,  have  been  very  generally  adopted, 
•neh  ae  diagonal  braces  and  fixed  bulk-head «,  both 
ofwhlch  eontribnte  to  materially  to  the  strength  of 
a  ahip;  and  that  whkh  he  so  strongly  adTocated — 
the  a^Icatlon  of  mechanical  principles  to  naval 
arohltectnre— has  of  late  been  more  or  less  attended 
to>  ao  that  it  doas  not  seem  now  probable,  that  any 
tuidb,  great  amount  of  breakage  occurs  in  ships  of 
the  present  day ;  but  atill  they  are  usually  found  to 
brenk  more  or  less  on  launching. 

t  He  had  enumerated  a  great  variety  of  inconve- 
nteneae  attendant  on  the  then  existing  mode  of 
fsbipt. 


and  aeveral  of  these  whidows  are  made  to 
open,  some  only  for  the  adssission  of  air 
when  reqoiaite,  others  for  the  convenience 
of  taking  in  materials.  The  support  of  the 
roof  is  of  cast  iron,  and  the  ooveriog  of  a 
composition  proper  for  keeping  out  water, 
and  easily  repaired.  Along  the  middle  of 
the  roof  runs  a  long  range  of  lantern  win- 
dows ;  and  several  of  the  windows,  as  well 
aa  doors  at  the  sides  are  made  to  open  when 
requisite,  and  particularly  at  the  head,  for 
driving  more  conveniently  the  very  long 
bolts  used  for  fastening  the  hull  of  the  head. 
The  stem  is  contrived  with  large  wooden 
doors,  of  the  hdght  and  breadth  requisite 
for  the  exit  or  entrance  of  a  ship  of  the 
largest  sise.  These  doors,  instead  of  open- 
ing on  hinges,  as  usual,  are  to  slide  up  and 
down,  supported  by  oonnterpoiies  like  the 
sashes  to  windows ;  and  so  that  when  both 
are  let  down,  they  shdl  be  readily  connected 
to,  and  consequently  taken  away  with,  the 
floating  dam  while  the  ship  is  passing  in  or 
out ;  and  when  the  dam  is  replaced,  and  the 
counterpoises  again  hooked  to  these  sliding 
doors,  they  may  be  closed  again  at  pleasure. 

As  to  the  interior  of  this  building,  it  is 
contrived  with  a  view  to  the  performing 
within  it  all  the  smaller  works  which  require 
to  be  measured,  fitted,  formed,  and  suited  to 
each  particular  ship  while  building,  as  well 
as  for  carrying  on  the  larger  operations 
which  have  always  been  done  on  a  building 
alip. 

In  a  space  under  ground,  by  the  side  of 
the  dock,  firerplaces  with  fines  are  so  con- 
trived as  to  give  heat  to  the  interior  of  the 
buildiog  when  artifidd  heat  may  be  required, 
and  so  that  at  other  times,  dthongh  these 
fires  be  used  for  other  purposes,  their  heat 
may  be  prevented  from  being  communicated 
to  the  dock  by  closing  the  apertures  to  the 
building,  and  by  opening  a  more  direct  paa- 
sage  for  the  fire  and  smoke  to  the  chimney. 
Two  of  these  fires  are  to  serve  for  heating 
two  kUns,  serving  at  pleasure  either  for 
steaming  or  boiling  planks,  and  placed  one 
on  each  side  of  the  building ;  a  third  fire 
for  working  a  small  steam  engine ;  a  fourth 
for  a  smith's  forge. 

The  steam-engine.  It  Is  designed,  should 
give  motion  to  various  small  artides  of  ma- 
chinery, as  grindstones,  whet-stones,  and 
laps  for  grinding  and  setting  tools ;  circular 
saws  for  joiners'  use,  borers  and  drills  of 
different  kinds,  coaking  tools,  &e.,  as  also 
occasiondly  for  assisting  m  the  hoisting  and 
moving  various  of  the  heavy  materids  within 
the  building.  The  small  smiths'  shop  Is  for 
cutting  off"  and  pointing  bolts,  preparing  or 
finishing  various  articles  of  iron  work  that 
require,  after  thehr  previous  manufocture,  to 
be  bent,  shsped,  or  otherwise  altered  so  as 
q3 
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td  iixit  fexicflj  t1ie|>arti  of  the  iStAp  in  whteh 
fhey  Are  to  be  placed. 

Along  the  aides  of  the  dock  are  erected 
Itindftrds  of  iron,  in  the  same  places  and  for 
the  satte  t&ses  as  those  usually  tiiade  of  tlm- 
htt,  but  ft^rrfaig  at  the  same  time  for  the 
collateral  purposes  of  support  tO  the  roof  of 
the  bultdit!^,  as  well  as  to  tiers  of  rafters 
rbnfahig  ftlong  the  sides  and  head  at  different 
fteights^  as  also  at  one  height  across  the  sterd. 

The  rafters  above  mentioned  are  for  tho 
ttipport  of  stages  in  the  form  of  galleries ; 
but  tlie  greater  part  of  the  flooring  of  these 
galleries  It  seems  desirable  should  be  formed 
bj  planks  of  wood  moreiible  at  pleasure,  so 
that,  according  to  the  different  parts  of  the 
ilhip  that  might  be  In  hand,  this  temporary 
Mooring  should  be  laid  only  where  particu- 
larly wanted,  so  that  the  light  should  not  b^ 
hiterrupted  more  than  necessary.  Theae 
galleries,  as  well  as  the  spaces  left  at  the 
hted  and  round  the  side  of  the  dock,  are 
designed  as  working  plsces  for  artificers ; — 
^e  larger  spaces  on  the  ground  level  for 
trimming  timbers  and  other  combersom<$ 
and  heavy  work  ; — the  gallery  floors  for 
edging  plank,  for  house  carpenters'  and 
joiners'  work. 

The  interior  of  the  roof  is  constructed  so 
tiiat  along  the  whole  length  of  the  dock,  han^- 
inp  railroads  (as  they  might  be  called)  may 
be  formed  in  different  places,  along  which 
Mllroad  Carriages  would  traverse  from  end 
to  end,  whereby  the  frames  of  the  ship,  the 
beatns,  the  plank,  and  other  articles  which 
it  may  not  be  necessary  to  carry  by  hand, 
flilght  be  raised  and  conveyed  to  the  different 
parti  of  the  ship  without  interfering  with 
th9  work  places. 

In  regard  to  lighting  the  interior  of  thil 
^!i^ered  dock  at  night,  it  seems  moat  desira- 
ble  to  introduce  gat  lights  for  the  general 
lighting,  although  some  portable  lamps  may 
likewise  be  requisite. 

Such  being  the  kind  of  covered  docks 
#bich  I  would  propose  ihould  be  used  toi 
tbe  building  of  ships,  instead  of  building 
fhem  on  slips,  as  at  present,  the  advantages 
«nd  new  effecta  to  be  expected  from  this 
change  are  principally  as  follows  !— 

The  materials  if  taken  into  such  a  covered 
dook,  already  in  the  dry  and  seasoned  state 
to  which  they  Would  be  brought  in  seasoning 
houses  such  as  formerly  proposed  by  me 
of  the  6th  inst.,*  would  at  least  be  kept^  in 
that  state  ;  or  even  if  not  already  perfectly 
dl*3^and  seasoned,  means  are  afforded  in  this 
dock  of  completing  this  operation — so  essen- 
tial to  the  durability  of  the  ship— with  more 
6r  less  rapidity  at  pleasure,  while  the  work 
of  the  fthip  is  going  on. 
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The  loarpht  of  the  tinb^^  the  ttmM 
holei,  the  seams  of  the  planha,  the  imoturci 
of  every  kind,  would  be  fui  t9§€thir  im  e 
dry  stattt  and  might  therefore  be  eipectsd 
to  become  afterwards  closer  together,  instead 
of  more  open ;  so  that  not  only  the  mischief 
likely  to  arise  from  penning  up  water  in 
these  junctures,  and  thereby  giving  rise  to 
the  dry  rot,  as  well  as  to  the  common  rot, 
would  be  altogether  avoided  lb  the  fifif  (ton- 
struction  of  the  ship,  but  the  juncture*  being 
more  perfectly  closed,  the  entrance  of  #aief 
after  the  ship  was  afloat  would  likewise  be 
less  probable.  Belides  whicfai  the  wood 
being  in  this  state  of  dryneiSf  an^  interlfefr' 
diate  substance  or  pigment^  each  ae  tar  aad 
hair,  white  lead,  &c.,  which  has  Or  may  he 
found  useful  for  the  better  keeping  ett  the 
water  from  the  junctures,  dkay  be  at^pUad 
with  the  best  eff^ect*  60  in  r^ftrd  to  the 
paying  the  outside  with  pitoh  or  tar,  the 
caulking,  and  the  sheathing,  thesA  operationi 
would  all  be  performed  while  the  whole 
should  be  in  the  driest  possible  state,  of  the 
materials  themselves  as  well  as  the  ship. 

As  to  the  advantages  arising  from  a  ioiil- 
ciency  of  light,  it  is  evident  that  beginhiog 
at  the  bottom  of  the  ship,  and  tompMhip 
the  work  as  it  advanoea  upwards,  ao  that  the 
whole  of  the  work  under  each  deck  should 
be  finished  before  the  deck  itself  ahould  be 
laiJ,  the  artifioera  would  have  the  advantage 
of  light  in  the  performance  of  all  their  work  1 
and  the  whole,  from  first  to  laet»  would  ha 
open  constantly  to  the  ioapeotioB  of  all  the 
officers. 

In  regard  to  the  minor  arrangements  aae 
contrivances,  the  hanging  railway,  with  its 
cranes,  counterpoiaea,  and  other  appar«ta% 
.would  afford  the  means  of  removing  froal 
place  to  place,  of  raising  and  suspending  tke 
heavy  parts  of  the  ship  with  a  facility  hither- 
to unattainable;  the  artifioera  would  hi 
relieved  from  that  part  of  the  labour  frost 
which  they  are  known  to  receive  their  most 
frequent  hurts,  and  the  moot  permaneet 
injuries,  by  occasionally  overstraining  then* 
Selves.  Besides  which,  tl^e  heavy  parts  of  a 
ship  might  be  put  together  with  mereacewaey 
when  united  with  ease,  and  in  a  great  degrse 
counterpoised  during  the  time  of  adjusting 
them  in  their  plaoes.  By  plainng  the  kilas 
for  steaming  orboilbog  tiie  planks  srt'Miaths 
covered  dock,  the  pUnk  might  be  applied  tO 
its  situation,  and  bent  in  its  hottest  state. 

The  workshops,  or  gaileriea,  afforded 
within  the  strhctute  wotld  be  productive  «i 
a  very  considerable  saving  of  that  iimf 
which  js  now  unavoidably  spent  in  takiag 
orders,  measures  of  work,  and  In  (»rryiai 
the  work  itself  backwards  and  forwards 
between  the  slips  and  the  several  workshops 
spread  about  the  yard ;  besidee  whlfiH  Ihf 
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tl«t  ne*<i  be  Required  for  btiildin^  a  first- 
rale,  the  rent  would  amoont  to  2100/., 
lea^inff  a  toting  of  rent  alone  on  Haeh 
•bitf  of  9001,  i  but  iuppoBing  the  Ship  to 
b#  btjilt  by  a  double  set  iff  hands  iti  hdlf 
the  above-iwentioned  time,  Mtid  allo^lti^ 
2/.  per  night  fof  lighfing  thd  building, 
the  rent  frould  amount  td  no  nioi^  thati 
1230/*,  making  a  Sating  of  rAftt  alofi^ 
m  1770/.  on  each  8fait>  built  in  a  cdtefed 
dock  instead  of  On  a  Slip. 

At  this  time  the  «6St  cf  a  cftVfe^ed 
dock  would  be  ttiilch  lesd  thstl  that  h« 
had  estimftted— consequently,  the  fent  of 
It  proportionably  less.    The  dlwinutidh 
of  cost  would  arise  frotn  the  present  lo# 
prloe  of  iron  compared  with  what  it  was 
In  1812,  bat  principally  from  the  great 
ftill  in  the  price  of  glass,  which  cOrtstl* 
tuted  96  costly  an  item  of  his  estimate. 
The  iron  roofs  of  (he  present  day  sefeni 
to  be  built  on  a  more  e*pensif  e  plan  thatt 
those  of  his  invention,  sihce  in  the  Navjf 
Estimate  for  this  current  yeaf,  1849-60, 
the  roofs  now  constructing  OYer  tWo  slip! 
•t  Pembroke  Dockyard  are  estimated  at 
80,00^.^  with  the  addition  of  2040/.  for 
berthing  in  thenrt  ;  Whereas  the  estiniat6 
Of  Sir  Samuel's  covered  dock  "  fof  the 
oovering,    including    ghzixig,    inteflof 
standards  and  galleries,  WaS  14,000/. ;"  So 
that  the  cost  of  the  rooft  at  Pembroke 
exceeds  in  eacb  of  them  by  2010/.,  th6 
price  at  which  they  might  hdve  beed 
constructed  according  to  his  plan,  add 
that  though  both  the  iron  and  glass  were 
estimated  by  him  at  sums  so  mtich  highef 
than  their  present  value.    His  estimate 
fbr    the    smith*8    shop,    the    engine* 
hbuse,  together  with  the  kilns  And  flues 
atnounted  td  about  3000/. 

It  is  not  td  be  stipdosed  that  In  the 
Royal  Dockyards  new  docks  should  rio# 
be  codSlfucted  met-ely  fdr  the  sake  df 
Exhibiting  perfection  in  them,  but  thd 
existing  covered  docks  and  slips  might, 
consistehtly  with  good  econdmy,  bealtered 
conformably  to  the  above  indications, 
•nd  thus  become  really  good  workshops, 
thereby  producing  a  considerable  dimind* 
tidii  in  the  cost  of  bdilding  ships ;  and 
what  is  df  still  greater  importance, 
they  would  be  better  built  and  mote 
durable. 

It  may  be  imagined  that  the  present 
covering  of  docks  and  slips  answers  the 
purpose  of  keeping  the  materials  of  the 
ships  within  them  dry,  but  that  is  not 
the  case  in  such  a  climate  as  ours.    The 


fwtiavlar  officer  superintendhig  the  ton 
stmdtimi  of  caeh    ship,  wdttld  have  the 
whole  of  the  work  reqvitite  for  it  under  Ma 
Ittmadiatft  inspection. 

The  ship  being  completed  in  every  respeoC, 
and  the  bottom  coppered  without  the  need 
6f  being  taken  into  anolber  dock  for  this 

Snrpose  after  beiag  launched,  the  mar  be 
dated  dot  of  the  dock  m  which  she  was 
bailt  as  well  as  ont  of  ahy  other  one—ex- 
f^pting  that  on  the  supposition  of  its  being 
fBadS  for  the  sake  of  economy,  only  deep 
tncisgh  fdr  the  keel  of  the  ship  to  pass  over 
the  side  of  the  ddek,  and  that  the  keel  for 
•od«entence  in  building,  has  been  placed  fonr 
er  fife  feet  above  that  level,  it  will  theft  be 
fieoessary  to  pump  water  into  the  dock  suffl- 
alent  to  float  the  ship  in  its  elevated  position) 
•d  that  while  in  that  stete  the  blocks  may  be 
drawn  from  under  the  keel ;  Or  ibat  the 
Mp  itself  may  be  removed  on  one  side  clear 
of  them,  when  by  lowering  the  water  in  the 
dock  to  the  level  of  that  outoide  of  it, 
she  may  be  taken  out  as  usual ;  thus  the 
operation  of  launching,  with  its  attendant 
etlls,  wotlld  be  altogether  done  away. 

Td  the  advantages  above  enlimerated,  is 
aHil  to  be  added  that  of  the  most  Immediate 
IfldporUnCe,  namely,  expidition, 

lA  a  dovered  dock,  the  timber  having  pre- 
viously been  duly  SCisoded,  a  first-rate  ship 
Bight  from  its  first  commencement  be  com- 
pleted  even  ia  a  less  time  than  six  months,  the 
artificers  working  only  the  honrs  of  an  ordi^ 
nary  day's  work ;  but  the  means  afforded  for 
lighting  artificially  and  perfectly  these  docks 
would  enable  a  ship  to  be  oompleted  froM 
the  first,  in  the  short  space  of  Mree  months, 
employing  for  the  purpose  a  double  set  of 
artificers.  On  this  occasion  of  first  men- 
tidtiing  this  mode  of  working,  it  seems  in- 
eambeiit  on  me  to  state  that  experience  has 
Ihown  that  this  tnode  of  working  may  be 
eSrried  od,  not  only  without  injury  td  the 
health  df  the  worktnCn,  but  very  touch  to 
their  satisftction.* 

Sit"  Samuel  then  entered  into  Several 
details  of  calculation,  exhibiting  the 
ditiect  savings  that  Would  be  made  by 
building  a  ship  in  such  a  Covered  dock  as 
he  had  proposed ;  those  calculated  sav- 
ings befn^,  however,  only  on  one  iteni 
df  expenditure,  reni.  Supposing  a  ship 
of  the  line  to  be  built  in  the  usual  way, 
on  A  slip,  the  shortest  time  of  Its  occupa- 
tion would  be  two  years,  and  the  rent  of 
It  daring  that  time,  including  the  use  of 
sheds,  &c.,  would  amount  to  3000/.  In 
such  a  covered  dock  as  he  proposed, 
taking  six  months  as  the  longest  time 
-^-    •  ^ 
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moisture  of  our  atmosphere  for  many 
months  of  the  year  b  abundantly  suffi- 
cient to  penetrate  even  dry  wood,  causing 
it  to  swell,  and  thus  preventing  the  close 
juncture  of  different  parts  of  a  ship,  on 
which  its  durability  so  much  depends ; 
but  in  Sir  Samuers  covered  docks  the 
provisions  made  for  warming  and  drying 
the  interior  atmosphere  at  pleasure, 
would  afford  the  means  of  dissipating 
damps  and  fogs,  however  great. 

Even  at  the  present  day,  when  the  pri- 
vate proprietors  of  many  manufactories, 
employ  artificial  means  for  seasoning  tim- 
ber, shipbuilders  have  not  yet  adopted 
this  beneficial  expedient.  In  the  descrip- 
tion of  Sir  Samuel's  timber- seasoning 
houses,*  he  exhibited  the  savings  that 
would  result  from  the  use  of  them.  In 
the  instance  of  seasoning  timber  for 
first  rates,  that  saving  would  amount  to 
no  less  a  sum  for  each  house  than  17,478/. 
a  year,  whereby  the  capital  sunk  upon  it 
would  be  refunded  in  less  than  the  first 
half  year.  It  has  been  supposed  that  by 
leaving  ships  a  length  of  time  to  remain 
in  their  frames  unclosed  in,  their  timbers 
would  thereby  become  well  seasoned ; 
but  exclusively  of  the  loss  in  rent  of  the 
slip  or  dock  for  several  years,  and  of 
that  of  the  interest  on  the  money  ex- 
pended prematurely  for  materials  and 
workmanship,  the  consequent  imperfec- 
tion of  junctures  roust  be  again  adverted 
to.  As  much  as  the  wood  shrinks  in  dry- 
ing, so  much  will  that  imperfection  ne- 
cessarily amount  to. 

The  erection  of  timber  -  seasoning 
houses  in  the  Royal  Dockyards  would 
even  now  be  a  measure  of  economy, 
though  the  superfluity  of  slips,  and  docks, 
and  of  various  other  accommodations  in 
our  naval  arsenals,  be  a  great  bar  to  the 
retrenchment  called  for.  Slips  and  docks 
that  have  cost  so  much,  must  not  be  left 
idle ;  on  this  notion,  as  soon  as  one  ship 
is  launched  another  is  laid  down ;  a  first- 
rate  and  three  large  frigates  have  been 
ordered  within  these  few  weeks.  The 
loss  on  allowing  a  ship  to  lie  idle  would 
be  the  interest  of  the  money  sunk  upon 
its  construction ;  for  a  covered  slip  and 
Its  appendages  the  interest  on  some 
30,000/.  or  40,000/. ;  but  might  it  not 
be  more  consistent  with  true  economy  to 
abide  by  the  loss  of  even  2000/.  a  year, 
than  to  expend  some  30,000/.  or  40,000/. 
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to  build  a  frigate  not  wanted ;  or  per- 
haps 80,000/.  for  a  first-rate  as  litde 
needed.  For  how  can  new  ships  be 
requisite  when  we  have  about  60 
frigates  unemployed  in  ordinary,  yet  at 
a  large  expense  for  repairs  and  keeping; 
also  54  ships  of  the  line,*  all  of  them 
over  and  above  the  many  ships  that  are 
in  actual  service. 

Amongst  the  different  forms  and 
modes  of  construction  which  Sir  Samuel 
contrived  and  composed  for  coverings 
dock  before  he  decided  on  that  above 
■described,  there  was  one  of  which  a 
sketch  remains  in  the  form  of  an  arch, 
capable  of  affording  great  strength  with 
a  small  quantity  of  material.  This  form 
may  be  considered  graceful,  and  it 
afforded  still  more  light  than  the  nearly 
upright  sided  building,  but  on  account  of 
the  additional  quantity  of  glazing,  it 
would  have  cost  about  15,000/. ;  on  this 
account,  together  with  apprehensions 
that  the  novelty  of  form  might  be  ob- 
jected to,  he  was  induced  to  present  in 
preference  the  design  before  described. 
The  sketch  of  the  arched  dock  is  here 

?;iven  that  the  idea  may  not  be  wholly 
ost.     (Sec  opposite  page). 

The  hanging  railroads  specified  in  the 
description  of  the  covered  dock,  were  at 
the  commencement  of  1812  quite  new, 
though  they  have  since  been  introduced 
into  warehouses  and  manufactories.  This, 
like  many  other  of  Sir  Samuel's  inven- 
tions, may  have  occurred  to  other  "  men 
of  ability  seeking  to  produce  a  given 
effect;"  but  many  of  his  ideas  were 
made  known  by  his  ''  Naval  Papers  ;*' 
they  were  in  considerable  circulation 
from  20  to  30  years  ago,  though  now 
not  obtainable.  Whenever  he  had 
availed  himself  of  a  useful  hint,  be  was 
scrupulous  in  mentioning  the  sooroe 
from  which  it  had  been  derived  $  as  an 
instance  in  point,  he  particularly  spoke 
in  his  timber-seasoning  papers  of  Messrs. 
Strutfs  mode  of  seasoning  deals  at  Bel- 
per.  His  unremitting  endeavours  to 
alleviate  the  ills  to  which  working  men 
are  liable,  gave  rise  to  the  invendoa  of 
the  hanging  railroad,  and  to  the  exten- 
sive use  of  counterpoises — an  expedient 
not  yet  sufficiently  appreciated  in  civil 
engineering. 

M.  S.  B. 


•  See  Report  of  the  Select  Committee  on  K«^ 
Eatimatet,  1841,  p.  86S. 
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THE   "  ORKNEY,"   OR   "  OALLOWAT    BNGINB." 


Sir, — In  your  Mtgazine  of  the  6th  Oct., 
I  perceive  there  is  an  attempt  m«de  hy  Cap- 
tain Fitzmaorice  to  claim  the  firtt  idea  of 
Galloway's  Rotary  EDgiDe,  bat  now  styled 
the  Orkney  Rotary  Engine. 

Kow,  Sir,  I  think  it  only  justice  to  give 
the  merit  (if  any)  of  the  invention  where  it 
U  doe. 

Haying  been  employed  by  Mr.  Galloway 
to  snperintend  his  business,  and  make  work- 
ing and  other  drawings  for  him,  I  had  an 
opportunity  of  knowing  what  his  ideas  were 
almost  as  soon  as  they  were  formed,  which 
was  very  rapidly.  On  attending  at  the  office 
one  morning,  as  usual,  Mr.  G.  showed  me  a 
■ketch  which  he  had  made  when  the  thought 


struck  htm :  he  asked  me  to  make  a  diagram 
of  it,  and  also  a  section  of  the  cylinder  and 
piston  in  wood,  which  I  did;  and  I  can 
pontively  affirm  that  Captain  Fitzmaurice 
knew  nothing  of  it  until  it  was  in  this  tan- 
gible form.  1  was  with  Mr.  Galloway  when 
he  introduced  the  invention  to  the  notice  of 
Captain  Fitzmaurice,  who  was  very  much 
struck  with  it ;  and  Mr.  G.  then  made  some 
pecuniary  arrangements  about  including  it 
in  a  patent  he  was  then  about  taking  for 
further  improvements  in  his  locomotive 
engine  for  ascending  inclines. 
I  am,  Sir^  yours,  &c., 

W.  HOLDSWORTB. 
ChelMa,  Oct.  10,  1849. 


THB  ADMIRALTY  CBR0N0MBTBR8. 


We  collect  the  following  particulars 
from  a  return  to  an  Order  of  the  House 
of  Commons,  which  has  just  been  pub- 
lished : 


The  number  of  chronometers  allowed 
to  be  placed  on  trial  at  the  Royal  Obser- 
vatory, Greenwich,  during  the  last  five 
years,  has  been  219. 


In  1845  the  first,  in  point  of  merit  was  Poole (1155) 

—  1846  ..  ..  Button....  (138) 

—  1847  ..  ..  Frodsham..(2074) 
—•1848              ..                 ..  Hewitt  ....(1177) 

—  1849  ..  ..  Eiffe (662) 


Of  the  219  placed  on  trial,  79  were 
afterwards  purchased  for  the  public  use. 


The  highest  prices  given  were,  68/.  &s, 
for  Button  (138),  and  the  like  sum  for 


$50 
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Frodsham  (2074).  Twenty -one  ob- 
tained only  42/.,  and  a  few  much  less. 
The  largest  number  purchased  from  any 
one  maker  was  14,  from  Loseby,  but 
owing,  apparently,  to  other  circum- 
stances than  the  position  which  that  gen- 
tleman held  io  the  competition. 

Mr.  Loseby  is  the  inventor  of  a  chro- 
nometer compensation  of  great  merit, 
and  it  was  avowedly  to  reward  him  (in 
some  measure)  fdr  that  invention,  that 
the  Admiralty  gave  him  such  a  prefer- 
ence in   their  orders.      The  defect  in 
chronometers  which  it  was  the  object  of 
Mr.  Loseby's  invention  to  remove,  and 
which  it  is  admitted  to  have  removed 
most  successfully,  was  this— that  if  the 
compensation  is  perfectly  adjusted  for 
very  high  and  very  low  temperatures, 
the  chronometer  gains  at  middle  tempe- 
ratures.    The  way  in  which  Mr.  Loseby 
rectifies  this  defect  is,  to  attach  to  the 
balances    of   his    chronometers  curved 
tubes  containing  mercury.      The  mer- 
cury, on  expanding  with  an  increasing 
temperature,  arrives  in  parts  of  the  tubes 
inclined  in  different  degrees  to  the  radii 
of  the  balance,  And  therefore  its  succes- 
sive expansions  produce  successive  effects 
of  different  magnitude  on  the  itiomentum 
of  the  inertia  of  the  balance ;  and  by  giving 
different  forms  to  the  tubes  containing  the 
mercury,  the  law  of  the  successive  alte- 
rations of  the  momentum  of  inertia  may 
be  made  to  adapt  itself  to  the  law  of 
alteration  of  the  elasticity  of  the  spring, 
whatever  that  law  may  be.    The  Astro- 
nomer Royal  (Mr.  Airy),  in  reporting  to 
the  Admiralty  on  this  compensation  (2Sth 
May,  1846),  says,  "I  consider  this  con- 
trivance (taking  advantage  very  happily 
of  the  two  distinguishing  properties  of 
mercury,  its  fluidity  and  its  great  ther- 
mal expansion),  as  the  most  ingenious  I 
have  seen,  and  the  most  perfectly  adapt- 
able to  the  wants  of  chronometers.    I 
am  not  iiware  that  it  is  liable  to  any  spe^ 
cial  ineonvenience."    He  was  pleased  at 
the  same  time  to  add,  "  No  construction 
whatever  for  thii  purpose,  however  suc- 
cessful, can  now,  in  my  opinion,  olaim 
any  pecuniary  reward."     And  in  a  sub- 
sequent  report   (19th   Feb.,  1846),  he 
gives  this  as  his  reasoti,  "  The  nature  of 
the  defect,  and  of  the  modes  of  remedy- 
ing it,  were   pointed  out  strongly  and 
clearly  by  Eiffe,  and  contrivances    for 
eorreeting  it  to  a  very  considerable  de- 
gree of  exactness  wnte  iottially  aiiyttsted 


by  him ;  and  af^r  this  has  been  once 
done,  the  merit  of  arranging  a  new  appa- 
ratus for  the  same  purpose,  however  in- 
genious (and  Mr.  Loseby's  is  really  very 
ingenious),  is  very  small."  Mr.  Airy, 
therefore,  gave  it  as  his  opinion,  that 
"  the  Admiralty  should  give  encourage- 
ment to  Loseby,  not  by  giving  him 
money  (for  a  grant  of  which  application 
had  been  made),  but  by  applying  to  him 
for  a  few  adUUionul  ehronom^Urs." 
The  Admiralty  followed  the  Astronomer 
Royal's  recommendation ;  and  in  the 
opinion  of  another  important  functionary 
(the  Hydrographer),  they  have  done  all 
that  the  circumstances  of  the  case  ^ar* 
ranted. 

***  The  statement  of  the  Astronomer 
Royal,"  says  the  Hydrographer,  Ad- 
miral Beaufort,  "  is  perfectly  correct. 
In  his  Report,  May,  1845,  he  distinetijr 
said,  that  no  construction  for  the  purpose 
that  Mr.  Loseby  had  in  view  ought  to  be 
pecuniarily  rewarded ;  but,  for  very  obvi- 
ous reasons,  their  Lordships  did  not  think 
it  prudent  to  establish  that  as  an  inflexible 
rule,  and  much  less  to  publish  it 

"  The  immediate  purpose  of  Mr.  Lose- 
by*8  construction  was  to  resist  *gr«at 
changes  of  temperature,  in  which  be 
had  been  in  some  measure  anticipated 
by  Mr.  Eiffe ;  and  the  agent  that  Mr. 
Loseby  adopted,  mercury,  had  been 
already  applied  by  M.  Le  Roy ;  yet  the 
means  by  which  Mr.  Loseby  employed 
that  a^ent  were  new  and  very  ingenious* 
*'  Ultimate  success,  however,  could 
not  be  proved  by  short  artificial  trials  at 
home,  and  therefore  the  Admiralty, 
though  refusing  him  a  direct  reward^ 
have  afforded  him,  by  spreading  bfa 
chronometers  through  all  climates,  the 
best  and  most  satisfactory  means  of  esta- 
blishing the  merits  of  his  invention. 

**  In  doing  this,  they  have  carried  out 
the  Astronomer  Royal's  principle  of  gene- 
ral encouragement,  and  to  a  great  extent, 
as  they  have  purchased  thirteen  of  Mr. 
Loseby 's  chronometers,  and  paid  him  fot 
them  630/." 

♦ 

MATHEMATICAL   PERIODIC A.I.8. 
(Continoed  from  page  297.) 
XVIL — Burrow* s  Diary. — ( Con- 
cluded.) 
Art.  XIII.  Of  finding  the  areas  of 
curves  whose  abscissas  are  the  same  as 
those  in  a  circle,  and  their  ordiilaies  any 
powers  of   the  (Jorrespofiding  arc,  of 
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moltipl^s  of  the  Bine,  cosiDe,  ke.  Br 
Mr.  Willkmi  Wilkini. 

*«*  The  following  tribute  to  the 
metnorj  of  this  gentlemaii  appears  in 
the  Diary  (of  1778^  ind  as  it  is  perhaps 
the  oDiy  existing  record  of  him,  we  gite 
il  entire : 

"  The  prd0osfer  (of  Qaes.  19)  Mr, 
fFUKam  WUkin9,  intended  to  hsve  giren 
«  eolation,  hot  untimely  death  prevented 
him )  we  mention  with  the  utmost  con-^ 
eem  the  loss  of  this  very  ingenions 
young  gentleman,  who,  to  a  most  en- 
gaging  and  amiable  disposition,  united 
those  talents  which  bade  fair  to  have 
tendered  him  one  of  the  greatest  ma- 
thematicians of  the  age.  He  died  on 
January  15,  1777,  in  the  24th  year  of 
bis  age.'' 

Art.  XIT.  A  Sp^imen  of  a  Method 
of  Finding  Rules  for  the  Extraction  of 
Soots.    By  Reuben  Barrow. 

*«*  This  paper  contains  anproximat-' 
ing  rales  for  the  square  and  cube  roots 
of  nambers,  which  are  virtually  the  same 
as  those  to  be  found  in  most  treatises  on 
Arithmetic.  From  Art.  XX.  it  appears 
that  Mr.  Robertson,  librarian  to  the 
Royal  Society,  was  the  first  who  gave 
the  rale  under  the  form  to  which  Mr. 
Burrow's  demonstration  applies ;  but  for 
a^Msrvr/ investigation,  extended  to  "any 
root  whsitever,"  reference  may  be  made 
to  Dr,  HuttMCe  Tratti,  vol.  i.,  p.  213, 
or  to  Daviet*i  Mutton,  vol.  i.,  p.  73. 

AtL  XY.  Remarks  on  some  Critic, 
cisms  concerning  the  Property  of  th6 
Lever.    By  Reuben  Burrow. 

***  The  papei*  Is  intended  as  an 
answer  to  Dr.  Hamilton's  objeetiontf 
'*aninst  Sir  Isaac  Newton*s  proof  of 
the  Property  of  the  Lever."  The  olrieo- 
tions  themselves  may  be  seen  in  the  first 
Of  his  '<  Philosophical  Essafiy'*  vis., 
that  dtt  "  Mechanic  Powers,"  which  was 
reprinted  in  Part  L  (and  last)  of  the 
"  Mathematical  and  Philoeophkal 
Traeti^**  published  by  Olendinning  in 
1801. 

Art.  XYI.  An  easy  method  of  deter- 
mining expntimenfally  the  Curve  which 
a  shall  describe  in  its  Flight.  By  Reu'- 
ben  Burrow. 

Art.  XYIL  Additional  Remarks  oil 
the  Equation  of  Payments.  By  Reuben 
Borrow. 

•»•  The  Equation  of  Payments  ap- 
pMfi  to  hav«  attracted  considerable 
attfchtiotl  daring  the  pnblioatlda  of  this 


periodieal,  for  Articles  I.,  XI.,  and 
AYIL,  are  entirely  devoted  to  its  con- 
sideration ;  and  it  also  forms  the  subject 
of  several  questions  both  in  this  work, 
the  Old  Ladiet'  Diartf,  its  **  Supple- 
ment," and  Whiting's  Scientific  Recep* 
tacle.  In  Art.  I.  of  this  work,  Mr. 
Balby  offers  an  improvement  of  Mai-' 
colm'S  method,  ana  deduces  formulc 
applicable  to  both  simple  and  compound 
interest.  Mr.  Burrow  takes  up  the  dis-^ 
eassion  in  Art  XL,  and  after  deducing 
formulae  for  both  cases,  remarks  that 
since,  •*  Mr.  Professor  Mutton,  F.M.S., 
has  thought  proper  to  condemn  Kersey's 
rule  9S  false,  and  to  give  the  preference 
to  a  rule  of  Mr.  Malcolm's,  which  he 
says  is  '  the  only  true  one,*  it  will  not  be 
improper  here  to  6how  that  Malcolm*S 
and  Kersey's  are  in  effect  the  same,  and 
that  both  agree  with  the  foregoing  rule^ 
when  compound  interest  is  allowed." 
This  he  accordingly  does,  and  after 
deducing  the  conclusion  "  that  the  com<- 
mon  method  of  computing  the  equated 
time  at  simple  interest  is  true,  and  that 
Kersey's  rule  is  also  true  in  compound 
interest ;"  winds  up  this  paper  by  observe 
ing  that  Mr.  Dalby  had  arrived  at  the 
same  results  independently^  so  that 
*^  Professor  Mutton's  assertions  to  the 
contrary,  have  just  as  much  validity  as 
Dr.  Morsley's  confirmation  of  StewarCs 
theory  of  the  sUn*s  distance ;  and  the 
same  answer  which  Mr.  Lander  gave 
the  Doctor  is  equally  applicable  tti  the 
Professor.^'  Mr.  Todd  next  appears  aH 
the  proposer  of  Qnes.  2*2,  deducing  from 
his  solution  that  "Malcolm's  method 
always  gives  more  money  to  the  creditor 
than  could  be  made  by  receiving  the 
debts  as  they  become  due."  In  the  Diary 
fbr  1779,  Mr.  Burrow  re-appears,  appa- 
rently in  self-defence,  and  introduces 
his  **Addidottal  Remarks'*  by  stating 
that  in  consequence  of  "  The  ingenioue 
and  learned  Professor  Mutton^  Es^., 
having  in  the  last  edition  of  his  Arith- 
medc,  introduced  a  new  and  very  polite 
method  of  confuting  the  arguments 
advanced  in  the  Diary  for  1777,  on  the 
subject  of  equation  of  payments ;  viz.^ 
bv  representing  the  writer  as  a  *  mali- 
cious defamer  and  an  ignorant  pre- 
tender ;'  and  notwithstanding  the  autho- 
rity of  so  considerable  a  personage,  there 
being  still  many  people  so  obstinate  as 
to  retain  their  former  opinion,  that  abuse 
is  not  denumstrationf  and   that   false 
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reflections  on  a  person's  moral  character 
should  have  no  place  in  matters  of 
science — I  have,  therefore,  in  respect 
to  such  of  ray  readers,  taken  the  liberty 
of  giving  some  further  confirmations  of 
what  I  before  advanced,  and  also  to  show 
that  the  rule  which  the  '  ingenious  pro- 
fessor *  affirms  to  be  *  the  only  true  one* 
is  not  only  false,  but  even  false  on  his 
own  principles ;  that  both  Kersey's  prin- 
ciple and  Malcolm's,  when  rightly  ap- 
plied, bring  out  exactly  the  same  conclu- 
sion, as  the  old  method  which  he  has 
reprobated,  and  that  the  learned  pro' 
fessor*e  mistakes  arise  from  not  knowing 
how  to  find  the  amount  of  a  sum  of 
money  for  a  given  time  at  simple  inte- 
rest.'* After  an  investigation  from  which 
Mr.  Burrow  infers  that,  "both  Ker- 
sey's and  Malcolm's  principles,  rightly 
applied,  agree  exactly  with  the  old 
method,"  he  proposed  a  method  "to 
prove  the  Professor's  conclusion  false,'* 
and  dismisses  the  controversy  by  observ- 
ing that  "  it  is  not  worth  while  to  bestow 
any  further  confutation' on  a  method  so 
grossly  and  palpably  false ;  and  therefore, 
as  the  errors  remain  uncorrected  in  the 
two  last  editions  of  his  book  (viz.,  the 
third  9XiA  fifth) ^  I  shall  only  advise  the 
learned  professor  to  correct  them  in  his 
next  seventh  edition.** 

Art,  XVIII.  Miscellaneous  Problems 
and  Solutions.    By  Reuben  Burrow. 

*«*  Prop.  I.  of  this  paper  determines 
the  position  of  the  resultant  of  any  three 
forces  in  the  same  plane.  Prop.  IL 
finds  the  ratio,  from  having  the  diree- 
tiont  of  any  three  forces  given  in  equi- 
librium. Prop.  III.  requires  the  pres. 
sure  upon  each  of  three  hemispheres 
placed  upon  a  horizontal  plane,  when  a 
fourth  sphere  is  sustained  by  them. 
Prop.  IV.  gives  "  three  spheres  placed 
on  a  horizontal  plane  sustaining  a  fourth/' 
and  requires  "  the  force  sustained  by 
each."  The  d29th  quesUon  of  the 
Ladiei  Diary  for  1750  is  a  particular 
case  of  this  problem,  and  an  elegant 
solution  by  Mr.  Lowry  may  be  seen  in 
vol.  ii.,  pp.  40,41,  Leyboum*e  Edition; 
the  same  gentleman  had  previously  con- 
sidered the  subject  after  a  different 
method  in  vol.  ii.,  p.  307  of  the  Old 
Series  of  the  Mathematical  Repository, 
Ques.  1763  of  the  Lady's  and  Gentle' 
fnan*s  Diary  for  1847  resolves  the  same 
question,  when  friction  is  taken  into 
account.    Prop.  Y.  relates  to  a  body  fall- 


ing down  **  two  planes  inclined  to  eieh 
other;"  and  Prop.  VI.  finds  the  velocity 
acquired  by  a  body  descending  through 
"  any  number  of  planes  given  in  nosi- 
tion."  A  note  at  the  conclusion  or  the 
paper  asserts  that  James  Gregory  wm 
the  author  of  "  a  small  treatise,  pub- 
lished at  Glasgow  in  1672,  under  the 
name  of  Patrick  Mathers,  entitled*  2T^ 
Great  and  New  Art  of  Weiahing 
Vanity,*  "  in  which  several  mistakes  io 
the  usual  demonstration  of  the  last  pro- 
position are  pointed  out. 

Art.  XIX.  No  article  appears  under 
this  head,  but  it  would  seem  that  it  wss 
intended  to  include  the  Rev.  W.  Crackelt's 
solution  to  the  Prize  Question  of  the 
preceding  year. 

Art,  XX.  Additions  and  CorrectioM 
to  the  preceding  Diaries.  By  Reuben 
Burrow. 

•^*  The  corrections  consist  chiefly 
of  press  errors,  and  the  substitution  of 
correct  for  a  few  former  erroneous 
paragraphs.  The  Additions  contain  a 
method  of  constructing  the  plane  trian- 
gle when  "  the  perimeter,  the  vertical 
angle,  and  the  rectangle  of  the  segmcnto 
of  the  base  made  by  the  point  of  contact 
of  the  inscribed  circle"  are  given ;  a  note 
referred  to  in  Art.  XIV.;  and  "a  cor- 
rect answer  to  the  12th  question,  by  Mr. 
Jeremiah  Ainsworth,"  in  which  it  is 
"required  to  determine  the  odds,  tbtt 
no  one  of  the  four  players  has  five  or 
more  trumps  in  any  one  deal,  at  the  gtme 
of  whist." 

Art.  XXI.  A  Method  of  finding  the 
common  Expression  for  the  Radios  of 
Curvature.    By  E.  C. 

Art.  XXII.  A  new  Method  of  deter, 
mining  the  Longtitude  of  any  plane  whose 
Lau'tude  is  known,  where  the  beginning, 
end,  or  any  number  of  digits  of  a  solsr 
eclipse ;  or  the  immersion,  emersion,  or 
appulse  of  a  sUr  by  the  moon  has  been 
observed.    By  J.  Keech. 

Art.  XXXIII.  Remarks  on  the  Unl- 
versal  Measure.    By  J.  A. 

0«e*/ion*.— The  total  number  of  ques- 
tions proposed  in  this  periodical  was  171, 
of  which  solutions  were  given  to  157. 
Of  these  4  belong  to  Arithmetic ;  3  to 
Mensuration ;  2  to  Series ;  3  to  Chances; 
22  to  Algebra ;  16  to  the  application  of 
Algebra  to  Geometry,  &c. ;  15  to  Trigo- 
nometry; 16  to  Fluxions;  19  to  Me- 
chanics; and  53  to  Geometry,  Geome- 
trical Analysis  and  ConstructioDi  «•> 
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the  rest  were  either  omitted  from  neces- 
sity, or  were  su£Bcient1y  evident  from 
previous  solutions. 

Most  of  the  questions  appear  to  have 
been  selected  with  considerable  care,  and 
in  the  earlier  numbers  of  the  work  espe- 
cially, were  well  adapted  to  test  the  varied 
abilities  of  the  Editor's  numerous  and 
able  correspondents.  The  geometrical 
portion  of  the  work  is  well  sustained, 
nor  will  its  preponderance  afford  any 
reasons  for  regret,  since  it  preserves  to 
US  many  valuable  researches  of  those 
geometers  of  the  last  century,  who  may 
truly  be  said  to  have  caught  the  mantle 
of  Simson.  In  several  of  the  first 
numbers  the  intended  Editor  and  his 
correspondents  laid  the  foundation  of 
several  inquiries  which  have  since  been 
found  very  prolific  in  the  hands  of  suc- 
ceeding geometers  both  of  our  own  and 
other  countries.  Mr.  Dalby,  under  the 
signature  of  "  Caput  Mortuunit*  and 
also  in  his  real  name,  furnished  the  work 
with  a  series  of  investigations  of  singular 
ability  and  elegance ;  nor  must  we  omit 
to  particularise  the  contributions  of  Law- 
son,  Crackelt,  John  Burrow,  Sanderson, 
Moss,  and  last,  but  not  least,  those  of 
Jeremiah  Ainsworth,  the  friend  and 
Tutor  of  Wolfenden ;  all  of  whom  en- 
riched the  earlier  portion  of  this  perio- 
dical with  many  valuable  and  original 
questions  and  solutions. 

Ques.  11,  gives  '*  the  line  bisecting 
the  base,  the  difierence  of  the  sides,  and 
the  difference  of  the  angles  at  the  base," 
to  determine  the  triangle.  The  question 
bad  previously  been  proposed  by  Mr. 
Thomas  Hulme,  as  No.  24  in  the  **  Ma- 
ihematician"  and  was  there  solved  alge- 
braically by  Mr.  John  Turner.  It  was 
here  re- proposed  by  the  Rev.W.  Crackelt, 
who  gave  a  geometrical  construction  to 
the  problem,  not  only  when  the  eum,  but 
also  when  the  difference  of  the  sides  is 
given. 

Ques.  21,  by  Mr.  Thomas  Moss,  is 
perhaps  the  most  important  question  ever 
proposed  in  an  English  periodical,  since 
It  approaches  more  nearly  to  a  formal 
statement  of  some  of  the  leading  proper- 
ties of  the  complete  quadrilateral  than 
any  other  we  have  seen.  A  particular 
case  of  the  general  problem  was  proposed 
by  Mr.  E  [ollinsonj  as  the  14th  Question 
in  the  Malhematidan,  and  the  property 
wai  afterwards  generalized  by  Mr.  Da- 
Ties  in  Question  18  of  Cla^*e  Scientiflo 


Receptacle ;  but  the  method  of  investi- 
gation there  used,  does  not  seem  well 
adapted  for  evolving  the  many  interesting 
properties  of  the  figure,  and  is  certainly 
much  inferior  to  that  used  by  Mr.  John 
Burrow  in  his  discussion  of  uie  question 
under  consideration.  Indeed,  Mr.  Bur- 
row's investigation,  except  as  to  form^ 
differs  very  little  from  the  present  me- 
thods of  treating  these  subjects,  and, 
independently  of  its  intrinsic  merits,  de- 
serves greater  publicity  than  it  has 
hitherto  obtained,  since  it  establishes, 
beyond  a  doubt,  that  to  an  almost  un- 
known  correspondent  in  an  equally  little 
known  English"  periodical,  we  are  in- 
debted for,  at  least,  the  re-discovery  of 
the  fundamental  theorems  in  one  of  the 
most  interesting  fields  of  modern  re- 
search, and  which  has  since  been  so 
effectively  and  extensively  cultivated  by 
Carnot,  Chasles,  and  our  own  Professor 
Davies. 

Queetion. 
"  If  from  the  extremities,  S  and  V,  of 
the  base  of  a  triangle,  STV,  two  lines  be 
drawn  through  a  given  point,  N,  meet- 
ing TV  and  ST  in  C  and  A,  and  the  line, 
TN  be  joined,  meeting  AC  in  B ;  also  if 
from  A  and  C  parallel  lines  be  drawn 
meeting  the  base  in  M  and  P,  then  will 
AB  :  BC  : :  AM  :  CP ;— required  the 
demonstration.'* 

Though  in  accordance  with  the  prac- 
tice of  the  times,  the  preceding  is  enun- 
ciated merely  as  a  property  of  the  trian- 
gle, it  is  obvious  from  an  inspection  of  the 
diagram  (next  page)  that  TASNVCT  is 
the  complete  quadrilateral  whose  three 
diagonals  are  AC,  TN,  and  SV  respec- 
tively, and  hence  any  properties  proved 
to  be  true  for  the  case  of  the  triangle,  are 
equally  true  with  respect  to  the  corre- 
sponding parts  of  the  more  general  figure. 
Now,  in  the  earlier  portion  of  Mr.  Bur- 
row's demonstration,  it  is  shown  that 
AB  :  BC  : :  AD  :  DC, 
SQ:QV::SD:DV; 
or  the  diagonals  are  harmonically  divided 
in  B,  Q,  and  D.  This  is  obviously  the 
same  as  the  "  celebrated  theorem"  con- 
tained in  Prop.  IX.  of  the  article  "  Trans- 
Tersals'*  in  Davies* e  Huiton,  and  also 
corresponds  to  Prop.  VI.,  pp.  74—6  of 
Camot*9  **  Eesai  eur  la  Thiorie  dee 
Traneverealee,'*  where  the  property 
appears  to  have  been  first  formally  an- 
nounced. The  next  portion  demonstrates 


854 


KATHBlCATiqAL   PBEIQBICALI, 


that  Qm^Qw,  which  is  equivalent  to  (I) 
Theorem  99,  Vol.  I.,  DavM$  Hution^ 
where  the  property  is  thus  expressed  ;-— 
*'  If  a  straight  line  be  divided  harmoni* 
cally,  and  from  the  four  points  of  section, 
straight  lines  be  drawn  through  any  point 
in  the  same  plane,  then  (1)  any  straight 
line  drawn  parallel  to  those  four  lines 
will  be  bisected  by  the  other  three."  In 
the  concluding  portion,  it  is  further 
shown  that  **if  any  two  lines,  SC  and 
VA,   be    drawn,  intersecting    the  line 


TN  in  N,  and  cutting  the  sides  in  A  and 
G;  then  if  AC  be  drawn  cutting  SV 
produced,  it  will  cut  it  in  the  point,  P, 
where  ac  cut  it  before;" — a  property 
which  is  obviously  the  convert  of  C^r- 
not'*  '*  Corollaire**  to  the  proposition 
previously  cited,  and  which  is  also  coa* 
tained  in  Prop.  IX,  of  Davie£i  Trmm^t 
vertals.  Three  corollariea  are  added  to 
the  demonstration,  in  the  first  of  whioh 
it  is  stated  that  "  if  TS,  TV,  be  two  lines 
given  in  position,  sod  D  4py  given  point. 


and  if  any  lines  DS,  Da,  DA,  &c.,  be 
drawn  from  D,  cutting  the  lines  TS,  TV, 
in  the  points  a,  Ai  c,  C,  &c.,  and  if  the 
points  Sc,  Va,  SC,  VA,  be  joined,  then 
the  locus  of  all  their  points  of  intersec- 
tion, n,  N,  &c.,  will  be  a  right  line ; " — 
which  again  corresponds  to  the  conclud- 
ing remark  in  Camot's  "  Coroliaire,** 
The  second  corollary  announces  that  *'if 
TS,  TQ.  TV,  be  three  lines,  and  D  a 
point  talten,  so  that  SD :  DV : :  SQ :  QV; 
then  if  any  line  whatever,  DA,  be  drawn 
cutting  the  lines  aforesaid,  AB  :  BC» 
AD  :  DC,  &c."— which  corresponds  to 
"  Th^or^nie  VH"  of  Camofs  "  Es$ai," 
and  also  to  (2)  of  Theorem  99,  Vol.  I., 
DavM*  HuUon,  In  the  third  corollary 
we  find  that  '*if  Qm,  QM'  be  drawn  pa- 
rallel to  Do,  DA.  cutting  Sc,  SC,  in  fs, 
M'  \  then  will  the  (iQCU9  of  all  the  points, 
«i,  M',  bff  a  right  line  parallel  to  TV,  and 
Q  will  be  f  point  equally  distant  from 
TV  snd  m  M'  "—a  property  we  have  not 
ntet  wiA  dievbm). 


Much  more  might  evidently  bo  id^od 
on  the  subject  of  Uiis  important  questiJMIt 
but  we  here  desist,  judging  that  enotu^ 
has  already  been  adduced  to  justify  tkp 
remarks  we  ventured  to  ofier  at  the  coQ|- 
mencement  of  the  present  note;  we  m^, 
however,  be  permitted  to  invite  the  rei^- 
der's  attention  to  the  works  above  cited, 
but  especially  to  ^ttMofi*4  Course  (which 
is  more  readily  accessible),  in  the  fif^t 
yolume  of  which  he  wiU  ^nd  abundMt 
proofs  of  the  fecundity  and  utility  of  t^ 
principles  aho?e  not^,  as  exemplified  in 
the  interesting  i^rticle  q^  '' PrMflic^i 
Geomefrsf  in  the  ^ield.** 

Ques.  24  is  the  same  w  No.  33?  «r 
the  Qentleman'i  Diarjf,  where  it  W 
proposed  by  Mr.  Tilnoyt  And  9nsverc4 
algebraically  by  M^rs.  Hartley  and 
Eobinson.  It  was  here  fe-propo^d  by 
(he  Rev.  W.  Craokelt,  imd  good  jr#o«ll- 
trical  solutioni  w^ro  given  to  it  by 
Messrs,  Ainfworthi  Cracl^l^  Mi4  Sm>- 
denQB« 
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Qn6«.  28  is  re-proposed  by  Mr.  Wil- 
liam Hardy  from  the  Palladium^  in 
which  work  it  appears  as  Que8.619,  and 
has  previously  been  noticed  in  the  Meek. 
Mag.<t  vol.  l.,  p.  475.  An  elesfant  geo- 
metrical solution  is  given  in  the  Diary 
by  Mr.  Ainsworth. 

Ques.  97  is  proposed  and  answered  by 
Mr.  Dalby.  It  gives  *'  two  plane  angles, 
to  find  another  plane  angle,  as  that  the 
three  being  joined,  the  two  first  may 
malie  a  given  angle."  The  proposer 
observes  that  "  this  question  .  .  and 
its  reverse,  being  equally  necessary,"  he 
will  ''  give  solutions  to  both ;  as  they  may 
sometimes  happen  to  be  useful  to  the 
praetieal  workman." 

Ques.  38  is  by  Mr.  Reuben  Burrow, 
and  gives  ''  two  curves  of  any  kind  in 
position ;  required  to  draw  a  line  parallel 
to  a  line  given  in  position,  so  that  the 
part  intercepted  between  the  two  curves 
may  be  of  a  given  length."  This  ques- 
tion is  obviously  a  peneralization  of 
the  Problem  of  Inclinations,  and  as 
it  was  proposed  in  1778,  appears  to  have 
been  the  fferm  whence  spruner  the  au- 
thor's **  RestUvtion  of  the  Geometrical 
Treatise  of  Apollonius  Pergaus  on 
JMinationty"  published  in  1779.  After 
the  solution  of  the  question,  Mr.  Bur^ 
row  states  that  **  this  problem  will  be 
Ibund  of  great  use  in  resolving  and  de- 
terminiqg  the  limits  of  many  geometri- 
eal  questions  ;"two  examples  of  which  he 
afterwards  subjoins.  Ex.  ())  corre- 
sponds to  the  limiting  cases  of  Problem 

IV.  in  the  **  Restitution,*'  and  though 
(in  the  eopy  from  which  we  quote)  some 

auaint  critic  has  observed  in  a  MS.  note, 
iiat  *'  this  4th  proposition  does  not  pro- 
perly belong  to  the  subject,  being,  in  iact, 
totally  foreign  to  it,"  there  appears  to 
be  sufficient  relationship  existing  to 
warrant  its^insertion  in  the  '*  Treatise" 
The  third  proposition  of  the  '*  JtestitU' 
<Joji''  is  also  objected  to  by  the  same  MS. 
annotator,  who  justifies  Dr.  Horsley's 
omissioMi  on  the  ground  that  ^ '  they  wer>e 
U9t  eomsidered  by  JpoHonivef  the 
author  however  terms  botb  the  third  and 
fourth  ^*  very  material  propositionSyf* 
and  he  appears  to  have  sufilcient  reasoiis 
fbr  forming  this  opinion. 
Esaraple  (d)  corresponds  to  Problem 

V.  of  the  **  Meetiiution  f**  the  same 
demonstration  and  almost  the  Utter- 
ing of  th$  diagrams  heina  preserved  in 
bMh  phc§s.    ^*  Thi|  exodlent  eonatni«- 


tion  (says  the  MS.  critic)  contains  the 
whole  of  Dr.  Horsley's  Book  I.,  Prob* 
1,  2 ;  Book  II.,  Prob.  l,"and  Mr.  Bur- 
row observes  that  **  the  method  is  exactly 
the  same  whatever  poeition  P  may  take." 
When  the  two  circles  coincide,  **  the  con- 
struction Is  then,  that  particular  case, 
which  makes  the  44th  and  45th  propo- 
sitions in  p.  192  of  Gregory  St.  Vincent, 
which  Mr.  Horsley  has,  with  his  usual 
acknowledgment  (the  MS.  critic  here 
adds  ^'fions  at  off"),  made  the  first  and 
second  propositions  of  his  Restoration." 
In  the  Diary  itself  Mr.  Burrow  observes 
that  Ex.  (2)  <' serves  for  all  that  J>r. 
Horsley  has  split  into  a  dozen  cases,  and 
filled  eight  pages  of  his  <  Book  of  In- 
clinations'  with  ;  and  here  it  may  not  be 
amiss  to  observe  that  the  limits  of  the 
problems  contained  in  that  book,  may  be 
determined  in  a  much  simpler  manner 
than  that  used  by  the  Doctor ^  from  this 
principle,  viz.,  that  if  the  rectangle  of 
two  quantities  he  given,  their  sum  will 
be  the  least  when  their  difference  is  least, 
and  their  sum  greatest  when  their  dif- 
ference is  greatest"  The  portion  given 
in  italics  forms  the  lemma  to  Mr.  Bur- 
row's ^*  Restitution,^*  from  which  the 
whole  of  the  limitations  to  the  problems 
are  determined ;  its  utility  in  these  Id- 
qniries  may  have  been  one  reason  which 
Induced  the  author  to  publish  his  valu- 
able tract. 

Ques.  63  is  proposed  by  Reuben  Buf- 
row,  and  givea  '<  three  altitudes  of  the 
sun,  and  the  two  intervals  of  time  to  find 
the  latitude  of  the  place,  the  sun's  de- 
clination, &o.,  by  construction :"  it  wss 
answered  geometrically  by  <*  Archime- 
des" and  Mr.  Ainsworth.  Solutions  to 
the  same  and  several  kiodred  problems, 
by  Euler  and  Bernouilli  may  be  seen  in 
a  paper  from  the  Petershurgh  Com- 
m«ii/art6«,  communicated  by  Mr.  Michael 
Fryer,  and  reprinted  in  No.  18  of  the 
Gentleman's  Mathematieal  Companion, 
and  also  in  the  answers  to  the  Prise 
Question  (520)  in  No.  84  of  the  same 
work,  by  Messrs.  «<A.B.L.,"  Qom- 
perta,  Stratford,  and  Wright. 

Ques.  71  gives  '^  the  base  and  vertical 
angle,  to  construct  the  triangle,  when  the 
lectapgle  under  the  line  ^iseotipg  tl^e 
vertieal  angle  apd  the  di£P«rence  of  the 
sides  is  a  maximum ;"  it  was  proposed 
by  Mr.  Wolfenden,  and  was  solved  l^y 
Mr.  AiQswortb  with  the  assistance  of  the 
conic  sections.    Mr.  Wolfendeii  suppae- 
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ing  it  capable  of  n  geometrical  solution, 
re-proposed  it  as  Ques.  400  in  the  GeU" 
theman*s  Mathematical  Con^aniorif 
where  may  be  seen  an  elaborate  investi- 
gation, which  is  usually  considered  the 
masterpiece  of  the  late  Mr.  John  But- 
terworth.  (See  Mech,  Mag,y  rol.  l., 
p.  888.) 

Ques.  79  relates  to  the  pressure  of  the 
wedge  of  earth  behind  a  revetment  wall, 
and  was  proposed  in  order  to  point  out 
some  mistakes  made  on  this  subject  by 
Mr.  Muller,  in  his  ^^  Practical  Fortifi' 
cation,**  but  the  editor's  remarks  were 
all  that  appeared  on  the  question.  Lieut. 
Lambton  afterwards  supplied  the  neces- 
sary corrections  in  his  **  Observations  on 
the  Theory  of  JValls"  reprinted  in  No. 
XI.  of  the  Gentleman's  Mathematical 
Companion,  and  the  subject  is  also  ably 
and  fully  treated  in  Mr.  Hann's  **  PraC' 
tieal  Mechanics,*'  pp.  209-«-223. 

Ques.  75  gives  the  angles,  the  peri- 
meter, and  the  area,  to  construct  the 
trapfzium;  it  forms  Problem  18  of 
Newton^s  Arith,  Universalis,  where  an 
elegant  algebraical  solution  is  given.  Mr. 
Dalby  constructs  the  problem  geometri- 
cally— deduces  the  two  trapeziums  which 
answer  the  conditions,  and  infers  the  case 
when  the  area  of  the  trapezium  Is  a 
maximum. 

Ques.  78  is  one  of  those  proposed  by 
Dr.  Wallis  to  Mons.  Format,  and  con- 
tains the  property  that,"  if  from  the  ver- 
tex of  an  equilateral  triangle  inscribed 
In  a  circle  there  be  drawn  a  line  to  any 
point  of  the  opposite  circumference,  its 
length  will  be  equal  to  the  sum  of  the 
two  chords  inflected  from  the  same  ooint 
to  the  extremities  of  the  base."  Neat 
solutions  are  given  by  Dr.  Femberton 
and  Mr.  Ainsworth,  and  the  property 
also  forms  Frop.  IS,  B.  IV.,  Leslie* s 
Geometry. 

Ques.  87  gives  *'  the  base  and  the  ver- 
tical angle,  to  determine  the  trianele 
when  the  di£Perence  of  the  perpendicular 
and  the  line  bisecting  the  vertical  anrie 
is  a  maximum;"  it  was  proposed  by 
Mr.  Wolfenden  and  solved  by  Mr. 
Nicholson  on  FluxloDal  Principles,  but 
this  not  meeting  the  wishes  of  the  pro- 
poser, the  question  afterwards  appeared 
as  No.  186  of  Whiting*s  Delights,  to 
which  a  solution  was  given  by  the  pro- 
poser, by  the  method  of  Prime  and  Ulti- 
mate Ratios.  (See  Mech.  Mag.,  vol.  l., 
p.  888.) 


Ques.  90  derives  an  easy  demomtra* 
tion  of  Euclid  36,  8.  by  **  way  of  corol- 
lary  to"  Euclid  35.  3;  and  Ques.  92 
supplies  an  algebraical  solution  to  No. 
768  in  the  Old  "  Ladies*  Diary**  for 
1781.  A  very  elegant  additional  solu- 
tion to  the  same  question  is  given  by  Dr. 
Wallace,  in  pp.  877-9,  Vol.  lY.,  Ley- 
bourn's  Diaries. 

Ques.  93  was  proposed  by  the  Editor 
as  the  Prize  for  1783.  It  is  well  known 
as  '*  Towneley*s  Proposition,'*  which 
appeared  in  the  "Phil.  Transactions** 
for  1671,  and  has  since  been  treated  by 
Dr.  Wallace  in  his  "  Geometrical  Tkeo» 
rems  and  Formula,**  under  the  name  of 
**  Hipparchus's  Problem**  The  ques- 
tion appears  to  have  been  here  re- pro- 
posed,' on  account  of  its  usefulness  in 
geodetic  operations,  and  elegant  geome- 
trical solutions  are  given  in  the  next 
number  by  Messrs.  Pringle  and  Nichol- 
son. 

Ques.  102  is  the  well-known  poetical 
one  respecting  the  "  tinker  and  his  ket- 
tle," which  first  appeared  as  No.  17  in 
the  Ladies*  Diary  for  1711;  it  was  here 
re-proposed  as  a  new  question  by  Mr. 
William  Henry  I 

Ques.  181  is  the  Prize  for  1786,  and 
was  answered  by  Salfordoniensis  (Clarke?) 
without  a  competitor.  It  gives  '^ACB 
any  diameter  of  an  ellipse,  except  on 
axis;  to  divide  its  periphery,  geometri' 
cally,  into  two  parts,  AD,  DB,  sueh  that 
their  difierence  may  be  exhibited  injlnite 
terms."  The  question  is  well  known  as 
the  *<  Theorem  of  Fagnani,"  and  appears 
from  a  **  Scholium  "  at  the  close  of  the 
solution,  to  have  been  considered  by  Mc 
Landen  in  his  ''  Memoirs,"  and  also  by 
Mr.  Clarke  in  the  ''  Supplement"  to  his 
translation  of  '*  Lorgna*s  Series."  The 
subject  was  subsequently  taken  up  bj 
Sir  James  Ivory,  who  generalized  aad 
extended  the  property  to  the  other  conie 
sections,  in  an  able  paper  contained  in 
Vol.  I.,  part  2,  pp.  9—15  of  the  New 
Series  of  Leyboum*s  MathenuUical  Re' 
pository.  f^rofessor  Davies  has  also 
treated  the  '*  Theorem**  very  elegantly 
in  pp.  514-5,  Vol.  II.,  of  his  edition  of 
Hutton*s  Course. 

Ques.  157  includes  104,  115,  as  parti- 
cular cases.  It  is  the  Prise  for  1788,  and 
gives  the  weight  of  a  ball,  the  latitude  of 
the  place,  and  the  radius  of  the  earth,  to 
find  the  height  to  which  it  must  be  pro- 
jected so  as  to  weigh  only  half  as  much, 
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and  also  its  deviation  from  the  place  of 
projection  on  its  return  to  the  earth.  A 
similar  question  to  this  was  proposed  by 
the  Rev.  William  Putscy,  as  No.  788  in 
the  "  Vork  Couranl,*'  to  which  solutions 
were  given  by  Mr.  William  Tomlinson, 
then  editor  of  the  mathematical  depart- 
ment, and  Mr.  Richard  Spruce,  of  Leeds. 
Neither  of  these  solutions  appearing  satis- 
factory to  the  proposer,  he  addressed  a 
short  note  to  the  Editor,  expressive  of 
his  dissatisfaction,  which  led  to  an  amus- 
ing controversy  between  himself  and 
"  Collegiatus,"  of  York ;  but,  as  is  too 
frequency  the  case,  personal  ricKcule 
soon  took  the  place  of  logical  argument, 
and  the  subject  was  left  without  a  satis- 
factory elucidation.  An  interesting  dis- 
cussion on  this  subject  might  be  formed 
by  taking  in  connexion  with  these  ques- 
tions No.  206  in  the  Ladies'  Diary; 
Problem  198,  Emerson* s  Algebra;  a 
valuable  paper  by  Dr.  Clarke  in  pp.  279- 
286,  Vol.  IV.  Leyboum* 8  Edition  of  the 
Ladies*  Diary ;  and  two  papers  by  an 
anonymous  correspondent  and  Dr.  Hart 
in  the  third  and  fourth  volumes  of  the 
Cambridge  and  Dublin  Mathematical 
Journal, 

Contributors.  —  The  contributors  to 
this  periodical  were  mostly  men  of  dis- 
tinguished abilities;  many  of  whom  after- 
vrards  attained  to  great  eminence  in  the 
literary  and  scientific  world.  Amongst 
the  most  noted  may  be  enumerated 
Messrs.  Abbatt ;  Ainsworth  ;  Andrews, 
the  noted  astronomical  calculator  for  the 
Sutioners*  Company;  Arnold;  Back- 
house ;  Badger  ;  Barker ;  Beck  ;  Bon- 
nycastle,  afterwards  Professor  in  the 
Royal  Military  Academy ;  Brown ;  John 
Burrow ;  Reuben  Burjow,  editor  of  this 
Diaxyy  and  author  of  tne  "  Restitution," 
&c.,  &c. ;  Clarke ;  Crackelt,  translator 
of  Atauduifs  Trigonometry,  &c. ;  Cros- 
by ;  Isaac  Dalby  (Caput  Mortuum), 
Afterwards  professor  of  mathematics  and 
author  of  the  well  known  "  Course  of 
Mathematics ;"  Edwards ;  Farey ;  Fin- 
inley  ;  John  Hampshire,  afterwards  edi- 
tor of  the  Gents,  Math,  Companion; 
Hatton ;  Hornby ;  Keech ;  Keith  (Tho- 
mas), author  of  Trigonometry,  &c.,  &c. ; 
Rev.  John  Lawson,  author  of  ApoUo- 
nius  on  Tangencies,  Synopsis  of  Data, 
Geometrical  Analysis  of  the  Ancients, 
&c.,  &c. ;  Mabbott,  Maucuniensis  (John 
Holt);  Merrit;  Moody;  Thomas  Mossi 
author  of  "  gauging,"  &c. ;  Moalsdale ; 
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Nield ;  Neutoniensis ;  Nicholson ;  Ogle; 
Pepys;  Pringlc;  Purvis;  Robins;  Sa- 
muel Rogers,  author  of  **  Italy/*  &c., 
&c. ;  Rowe ;  John  Ryley,  afterwards  edi- 
tor of  the  Leeds  Correspondent ;  Salfor- 
doniensis  (Clarke?);  Sanderson;  Swift i 
Todd;  Walker;  Wauon  (Colonel); 
Waugh  ;  Wheldale  (Lieut.)  ;  Wilkins ; 
Wolfenden ;  &c.,  &c.,  &c* 

Publication.  —  The  publication  took 
place  annually,  about  November  in  each 
year.  The  first  number  was  "  printed  for 
T.  Carman,  No.  65,  St.  PauVs-church- 
yard;  and  G.  Robinson,  at  No.  25, 
Paternoster-row;"  but  the  succeeding 
numbers  were  "  printed  for  T.  Carman" 
only,  **  who  after  an  expensive  suit  in  law 
and  equity,  by  the  unanimous  opinion  of 
the  judges  of  the  Court  of  Common 
Pleas,  dispossessed  the  Stationers*  Com- 
pany of  tneir  pretended  exclusive  privi- 
lege of  printing  almanacks,  which  they 
had  usurped  for  two  centuries, — a  con- 
vincing proof  that  no  unjust  monopoly 
will  ever  stand  the  test  of  an  English 
Court  of  Justice. 

It  ought  to  have  been  remarked  in 
addition  to  what  is  stated  on  the  subject 
of  Prop.  X.,  p.  297,  that  "  the  Jigure 
used  by  Burrow,  Lowry,  and  the  Stu- 
dent j  was  first  given  (with  fewer  lines) 
in  Jones*s  Synopsis  Palmariorum  Ma- 
theseos,  p.  244,  who  professes  to  have 
received  it  from  Dr.  Halley,  and  hence 
it  has  been  very  appropriately  termed 
•*  HaUey^s  Diagram"  by  Professor 
Davies,  in  pp.  49—50,  of  the  Appendix 
to  the  Ladies'  Diary  for  1836.  The 
figure  in  the  ''  Uor<B  Geometries**  is  an 
extension  of  Haliey's  Diagram,  all  the 
sides  of  the  triangle  being  treated  as  pre- 
ceding writers  had  treated  the  base  only ; 
and  its  properties  have  been  fully  deve- 
loped in  the  *'  Hors"  by  Messrs.  Davie?, 
Rutherford,  Lowry,  Weddle,  and  Elliott. 
My  best  thanks  are  due  to  the  correspon- 
dent who  pointed  out  this  omission. 

Thomas  Wilkiksox. 

Burnley^  Lancashire,  October  1,  1849. 

Errata, 

Page  293,  ool.  1,  line  7  from  bottom,  for 
provismatized,  read  porismatized. 

Page  294,  col.  1,  line  9  from  top,  for 
Barrow,  read  Burrow, 

Page  295,  col.  1,  line  20  from  top,  for 
religna,  read  reliqua. 

Page  296,  col.  2,  line  8  from  top,  for 
Simpson,  read  Simeon. 

Page  296,  col.  2,  line  14  from  top,  for 
Saunikrson  read  Sanderson, 
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WBBKLT  LIST  OV  KMW  BM OUBH  PATBMTt. 


Willism  Jamiesod,  of  Aibton-tuider-Lyne,  Lan- 
caster, machine  maker,  for  certain  improTements 
in  looms  for  weaving.    October  4;  lix  months. 

Charles  Attwood,  of  Tow-law  Iron  Works,  near 
Darlington,  Durham,  £sq.,  for  an  improvement  or 
improvements  in  the  msnofacture  of  iron.  October 
5 1  six  months. 

William  Edward  Newton,  of  Chancery-lane,  civU 
engineer,  for  improvements  in  machinery  fbr  plan- 
ing, toogueiag,  and  grooving  boards  or  planks. 
(Being  a  oommuoleation.}    Ootober  5 ;  six  montihs. 

Alfred  Vincent  Newton,  of  Chancery-lane,  me- 
chahlcal  draughtsman,  for  improvements  in  the 
manufactdta  of  pipei  of  tiibed.  (Beidg  4  oomfflu- 
nlcation.)    October  6 ;  six  months. 

Henry  Watson,  of  Newcastle-upon-l^ne,  brass 
founder,  tbr  improvements  In  vuves  and  cocki. 
October  It;  six  mouihs. 

Robert  Larklni  of  Ardwick,  Lancaster,  machin- 
ist, and  \^llliam  Henry  Khodei,  of  Openshaw,  Lan- 
caster, tnethaoie,  for  eeruin  improvements  in 
machinery,  aud  for  preparing,  spinning,  doubling, 
and  weaving  cotton  and  other  fibrous  substances. 
October  12;  six  mdnths. 

Peter  Armand  le  Comte  de  Fontainemoreau,  of 
South  street,  Finsbury,  for  improvements  in  (pin- 
ning hbrous  substances.  (Being  a  communication.) 
October  12 ;  six  mouihs. 

Joseph  Lowe,  of  Salford,  Lancaster,  surveyor, 
for  certain  improvements  in  grates  or  grids  applica- 
ble to  sewers,  drains,  and  other  similar  purposes. 
October  12 ;  six  months. 

Michael  Titch,  of  Chelmsford,  Essex,  patent  salt 
manufacturer,  for  improvemenu  Ih  baking  bread, 
biscuits,  and  other  matters,  which  improvements  are 
applicable  for  drying  gooas.    Oct.  12 ;  six  months. 

Cornelius  Bonell,  of  Kempsey,  Worcester,  engi- 
neer, lor  certain  improvemeuta  in  rotary  engljies  to 
be  worked  by  steam  or  other  means,  and  also  m  the 
construction  of  carriages,  vessels,  or  other  vehicles 
to  be  worked  or  propelled  by  the  said  improvements 
in  rotary  engines  or  other  motive  power,  and  for  the 


machinery  to  be  connected  therewith.    Oetobfer  II; 
six  montlis. 

James  Banister,  of  Birmingham,  manufactnier, 
for  a  certain  improvement  or  certain  Improvements 
in  tubes  for  locomotive  and  other  boilers.  October 
12;  six  mouths. 

George  Alois  Ringeison,  of  Essex-street,  Strand, 
Middlesex,  chemist,  for  a  composition  or  prepara- 
tion for  destroying  vermin.    Oct.  12;   six  months. 

Charles  Rowley,  of  Newhall-street,  Birmlnghanit 
button  manufaciurei,  for  ceitaln  improvemeots  in 
apparatus  for  weaving,  and  in  articles  to  be  attached 
to  dresses.    October  12 ;  six  months. 

John  Burr,  of  Torkington,  Lancaster,  railway 
contractor,  fot  certain  Improvements  In  the  con- 
sttuotion  of ehaiiB  forrailways.  Oct.  12 ;  6  months. 

John  Christophers,  of  Ueavliiee,  Devon,  for- 
merly merchant  and  shipowner,  for  Improvements 
in  faaval  architecturft.    October  II;  six  mantlii. 

Thomas  Lightfoot,  of  Broad  Oak,  Lancaster, 
chemist,  for  improvements  in  printing  cotton  &b- 
rics.    October  12;  six  months. 

William  Stedman  OiUett,  of  Wilton- atreeti  Grot- 
venor-place,  Esq.,  for  improvements  m  packing 
pistons,  stuffing-boxes,  slides,  and  otliet  parts  of 
machinery,  aiid  in  forming  bearings,  and  Ih  making 
cylinders  and  oiher  forms  of  metal.  Oct.  12;  6  months. 

Courad  WiMam  Fiuzel,  of  Bristol,  sugar  refiuer, 
for  improvements  in  the  processes  ana  machinery 
employed  in  and  applicable  to  the  manuiactujre  of 
sugar.     October  12;  six  months. 

John  Mercer,  of  Oakenham,  Lancaster,  gentle- 
man, and  William  Blythe,  of  Holland  Bank,  in  the 
same  county,  manufacturing  chemist,  for  improve- 
ments in  certain  materials  to  be  used  in  the  process 
of  dyeing  and  printing.    October  12 ;  six  months. 

Jules  le  Ba»iier,  ol  Paris,  gentleman,  for  certain 
improvements  iu  machinery  or  apparatus  for  print- 
ing.    OcLobo-r  12 ;  six  munihs. 

Joseph  Johnson,  of  iiuudersfield,  York^  brick- 
layer, u lid  Joe  Cliite,  of  the  same  place,  ironfoonder, 
for  improveuieitts  in  furnaces  or  iu  the  means  of 
consuming  smoke.    October  12;  six  months. 


WBBKLT  LI8T   OV   DBSIOK8  FOR  ARTICLBB   OF   UTILITT  RBOtBTBEBJI. 

Date  of    No.  in 
Registra-  the  Re- 


tioQ.      gister. 

Oct.  4      8046 

5       204r 


2048 
£049 


Proprietors'  Names.  Addresses.  Subjects  of  Design. 

John  Morland  &  Son   ...  Eastcheap Florifurm  parasol. 

Walter  Morgan Liverpool Wire-lasiened   circular  brush 

lor  cieaiiing  boilers  and  other 


Isaac  Green    Victoria-place,  Euston-square  ■ 

George  Alexander  Cepe- 
laud Pendennis  Castle,  Falmouth  . 


tubes. 
,  Winu  guard. 


10      2053 


Safety  cartridge  for    blasthi| 
f  uipo2ii;.->,  ui  lumea,  quarries, 
ana  other  situaiiuos. 
Princes-square,  Finsbury Meiai  box  wuli  rounded  cor- 
ners at  ends  uud  oottom,  to 
be   opened  by  a  horixuhtal 
groove  slide  (inverted). 
William    Gray,    Charles 
Christopher,  and  Thu- 

mas  Barratt    Liverpool Cooking  apparatus  for  ships. 

James  Townsend  .m......  Birmingham ^ Impiovements  on  or  adoiliea 

to  valves  for  air-gnns. 

W.  Thicthener  Union- terrace,   Bagnigge-wella- 

road Solid  impulse  lever. 


8     2050     John  Hjrnam 
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Uoyd'B  Patent  Fan  Blower. 

THE  attention  of  Focitders,  Exciiwebus,  Ga.s  CoMPAMiai.  M  vNUi'ACTuaKBs,  &o.,  is  respectfully 
directed  to  the  PATE.VT  FAN  BLOWER,  as  ocin^  tue  u^it  Mjchiae  hitherto  Intruduced  for 
Blowinxt  Exhausting,  or  giving  motion  to  aeriform  fluids,  at  either  h  gu  or  low  proMures.  It  will  do 
the  same  amount  of  vrork  as  the  ordinary  Fan  Biow^er,  with  half,  and  in  some  cases  as  little  as 
one-third  of  the  power,  and  when  at  its  highest  speed  is  wholly  unaccompanied  by  the  diaagreeabit 
humming  noise  which  invariably  attends  the  common  Machine.  Further  particulars  may  ho  obtalMd 
on  application,  (by  letter,  or  utiierwise),  to  GEORGE  LLOVl).  70,  Great  Oaxldford-street,  SouthVBdt. 


ADYBRTIBBttBHTS.  369 

Joseph  Deeley,  of  the  Iiondon  and  Newport  Iron  Works, 
Newport,  Monmonthshire, 

*!>  ESPECTFULLT  recommends  to  the  notice  of  the  Public  his  Patent  Foundry  Furnace,  -which  has  been 
'*'^  efftctoally  tested  and  is  now  in  constant  use  at  the  above  worlts,  -where  it  may  be  Inspected  by  ali 
pertotts  iilterested.  This  Furnace  operates  without  the  aid  of  any  motive  power  to  impel  the  air.  An 
iitalxiense  saving  is  the  consequence,  both  in  erecting  and  working.  One-third  of  the  coke  usually  required 
to  more  than  ttuBcient ;  a  loss  of  only  twenty-two  pounds  to  tbe  ton  being  sustained  in  smelting.  The 
IttMi  ftidted  in  this  Furnacd  also  undergoes  an  eitraordinary  improvement  in  quality.— Scotch  Pig  and 
Mrilp  being  returned  equal  to  the  best  cold  blast  in  point  of  strength,  and  capable  of  being  chipiwd  or 
filed  with  the  greatest  fteUity.  Foundries  using  the  Furnace  may  exist  in  the  most  densely  populated 
cities,  without  causing  the  least  nuisance,  all  smoke,  dust,  and  noise  being  entirely  avoided. 

The  Foreign  Patent  RighU  of  the  above  Ht  for  disposal,  affording  Capitalists  the  Uoftt  favoutAble  oppor- 
tunity for  profitable  investment.— ^ijipi^  to  the  Patentee  at  above. 


To  Engineers,  Machinists,  and  others.~PlaiVt  Machinery  and  Tooto ;  and  also  the  Lease  of  the  Factory, 
tar  Measfs.  TOPPiN,  HUKFORD,  and  Co.  (successors  to  Mr.  W.  W.  Simpson),  uu  the  premises  at 
Charlton,  near  Woolwich,  on  W£DN£SDAY,  October  31,  at  il  o'clock,  by  order  Of  the  Morigaj^ees, 
'I^OttRTECN  TUANING  LATHES,  a  5-borse  power  non-condensing  patent  rotjlty  steam-engine,  a  6- 
-■■  i»vi  lathe  wheel  by  "  tloltzaptfel,'^  S  hydraulic  presses,  dtilling,  chopping,  and  ptinching  machines, 
^rtable  iorges,  wrought-iiron  winuiass,  heading  ptess,  vices,  new  tiles,  tunnng  and  diiiiing  loois,  grind- 
stone, benches,  scales,  steel  bars,  riveting  wire,  ladders,  trucks,  anvils,  turce  pumps,  stoves,  packing-cases, 
trou  sale,  dial,  ottice  fittings,  old  iron,  and  oilier  ett'ects.— May  be  viewed  two  days  preceding  the  day  of 
sale,  &nd  catalogues  had  of  Messrs.  Sew  ell  and  Fox,  solicitors,  61,  Old  Broad-»tre«t ;  on  the  premises;  and 
of  the  auationeers,  13)  Bucklerobury,  Iiondon. 


"Patentees  and  inventors  desirous  of  Selling  the  ^hole  or  Shares  of  their  Patents  or  In- 
•^  ventions,  nuy  be  introduced  to  Respectable  Capitalists,  and  rely  upon  an  equitable  arrangement 
being  made  between  thorn,  by  Mn.  Edward  Palmmi,  Auctioneer,  Estate  and  Patent  Agent,  20, 
CliBnge-AUey,  Cocnhill. 


OUTTA  PERCHA. 

Wharf  Road,  City  Boad,  London. 

IT  evmot  now  M  doubted  even  by  the  most  sceptical,  but  that  GUTTA  PERCHA  must  henceforward 
be  regarded  as  one  of  the  blessings  of  a  gracious  Providence,  masmuch  as  it  affords  a  sure  and  ceruin 
proteeiiou  firom  cold  and  damp  leet,  and  thus  tends  to  protect  the  body  from  disease  and  premature  death. 
Gutl»  Percha  Boles  keep  the  feet  WARM  IN  COLD,  AND  DRY  iN  WET  WEATHER.  They  are 
much  more  durable  than  leather  and  also  cheaper.  These  soles  may  be  steeped  for  months  toobtusr  in 
cold  water,  and  when  taken  out  will  be  louod  as  firm  and  dry  as  wuen  first  put  in. 

Grntta  Percha  Tubins, 

B«i]ig  so  extraordinary  a  conductor  of  sound,  is  used  as  speaking  tubes  in  mines,  manufactories,  hotels, 
trnreuouses,  &c.  This  tubing  may  also  be  applied  in  Churches  aud  Chapels,  for  the  purpose  of  euablmg 
3eaf  persons  lo  llsieii  to  tne  kcrmon,  Sec.  For  coaveyiug  messages  Iroui  one  room  to  anuiUer,  or  lioui  the 
SMst-nead  10  the  deck  of  a  vessel,  it  is  in  valuable.  i<or  greater  distances  the  newly-invented  Electric- 
Telegraph  Wire  covered  with  Gutta  Percha  is  strongly  recommeuded. 

MSUBaada. 

The  increasing  demand  for  the  Gutta  Percha  strapping  for  driving  bands,  lathe-^traps,  8sc.,  faiiy  Justifies 
Qm  ittong  recommendations  they  have  everywhere  received. 

Outta  Percha  Pump  Buckets,  Clacks,  See. 

Few  applicatiotas  of  Gntta  Percha  appear  likely  to  be  of  such  extensive  use  to  manufactnrers,  engineers, 
a«.,  aa  the  substitution  of  it  for  leather  in  pump  buckets,  valves,  ftc.  These  buckets  can  be  had  of  any 
•ice  or  thickness  without  ssam  or  joiht,  and  as  cold  water  will  never  sojten  them,  they  seldom  need 
mAj  repair. 

Gutta  Percha  Pictujre  Frames. 

The  Guttapercha  Company  having  supplied  HER  MAJESTY  THE  QUEEN  with  several  elaborate 
Gntta  Percha  Picture  Frames  for  Buckiiigtiam  Palace,  which  have  been  hijjhly  approved  by  the  Royal 
Family,  fUliy  anticipate  a  great  demand  for  iranies  from  the  tiobility  throughout  the  country,  in  order 
tliat  tiie  picture- frame  makers  may  not  be  injured,  the  Company  will  supply  tiie  trade  with  the  mouldings, 
torner  And  eeutre  pieces,  dec,  and  allow  them  to  maj&i;  up  the  names.  Pattern  books  for  the  trade  are  now 
teady. 

Guua  Percha  soles,  solution,  inkstands,  card-trays,  medaHlons,  picture-frames,  brackets,  mouldings, 
YfndDW-bhndcord,  soap-dishes,  tap-ferrules,  cornices,  vases,  fire-buckets,  bowls,  pen-trays,  stethoscopes, 
thik  lining,  thread,  flower-pots,  ear-trumpets,  &c.,  &c.,  manufactured  at  the  Company's  Works,  WhaiX- 
load.  City-road,  London;  and  sold  by  their  Wholesale  dealers  in  town  or  country. 
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ADVERTISElfENTS. 


To  Inventors  and  Patentees. 

MESSRS.  ROBERTSON  8s  CO., 

PATKNT  COLICITOK8, 

166,  Fleslitreet,    London;   and  9dB,  ^vew-streel 

Birmingham, 
(Of  which    Arm   Mr.   /.  C.  ROBERTSON,    the 
Editor  of  the  Mechanicb'  Maoasxmb  from  Its 
oommencement  in  11123,   is  principal    partner,) 
undertake 

The  proeoration  of  Patents 
For  England,  Seotland,  Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busi- 
ness relating  to  Patbvtb. 

Speeiflcatlons  Drawn  or  RsTlsed. 

DEBCLAIMBaSy  AMD  MBMOaANDVMS   OV 
ALTSRATION    PaSPARSD    AND    BNEOLLBD. 

CaTsats  Entered  and  Oppositions 
Oondncted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

AdTice  on  Cases  submitted,  Ate.  *e. 

INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per- 
sonally or  by  letter. 

AGENTS:  For  Manchester,  Messrs.  Wise  and 
Wood,  9,  Cooper-street.  For  New  York,  Mr. 
Thomas  Frosser,  11,  Flatt-street. 

Advantages  of  Registering  De- 
signs for  Articles  ofUtiUty. 

Under  the  New  Design*  AcU  6  and  7  Vic.  c.  65. 

Protection  for  the  whole  of  the  three  Kingdoms 
by  one  Act  of  Registration. 

Protection  for  a  term  of  three  years. 

Protection  at  a  moderate  expense  (firom  12/.  to 
20/.) 

Protection  immediate,  (may  be  obtained  in  most 
cases  within  a  coupie  of  days.) 

Power  uf  granting  licenses  for  any  of  the  three 
Kinitdoms,  or  any  uf  the  cities,  towns,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  number 
of  persons. 

Summary  remedy  for  Infringements. 

For  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Mechanics'  Magazine, 
No.  1047,  price  ^.;  and  for  Lists  of  Articles  re- 
gistered under  the  New  Act,  see  the  subsequent 
Monthly  Psrts. 

Specitications  and  Drawings,  according  to  tha 
Provisions  of  the  Act,  prepared,  and  Registrations 
effected  without  requiring  the  personal  attendanca 
of  parties  in  London,  by  Messrs.  ROBERTSON  and 
Co.,  Patent  and  De&igns  Registration  Agents.  KMS. 
Fleet -street,  and  d9B,  New-street,  Birmingham; 
or  by  their  Manchester  Agents,  Messrs.  Wise  and 
Wood,  8,  Cooper-street. 

Ornamental  Designs  also  registered  under  the 
5  and  6  Vic,  c.  100. 

To  Engineers  and  Boiler 
Makers. 

THE  BIRMINGHAM  PATENT  IRON  TUBE 
COMPANY  Manufacture  Patent  Lap  Welded 
Tubes,  under  Mr.  Richard  Prosser's  Patent,  for 
Marine,  Locomotive  and  all  Tubular  Boilers.  Also 
Tubes  for  Gas,  Steam,  and  other  purposes.  All 
■orts  of  Iron  Gaa  Fittings.  Works,  Smethwick, 
near  Birmingham.  London  Warehouse,  68,  Upper 
Thames- street. 


Central  Patent  Agency  Ofice, 
Brussels. 

IT  has  long  been  the  opinion  of  many  Sdentifie 
Men,  Inventors  and  Manufacturers,  that  it 
would  be  of  the  greatest  utility  to  establish  in  some 
central  part  of  Europe,  a  Consulting  Agency  Office, 
directed  by  an  experienced  Engineer,  who  mi^t 
assist  Inventors  by  his  experience  and  adviee,to 
procure  Patents  (Brevets)  and  prepare  the  reqni- 
site  papers,  and  to  promote  generally  the  iatectsts 
of  his  clients. 

Influenced  by  this  preralling  feeling  on  the  tab- 
Ject,  M.  Job  Dxxoir,  consulting  Engineer,  Knight 
of  the  Netherlsnds  Lion,  &c.,  has,  at  the  soUdta- 
tion  of  numerous  scientific  fHends  in  Bnglaod  sad 
the  Continent,  opened  a  Patent  A^n^  Office  at 
Brussels, 

Rue  d' Artifice,  84,  bta,  Boolerard  de  Watedoo, 

Where  orders  will  be  receiyed  for  the  Pneon- 
tion  of  Patents  of  Invention  for  the  varloiu  Statea 
of  Europe,  and  the  United  SUtes  of  America;  and 
where  Mr.  Dixok  may  be  personally  advised  with 
on  all  matters  relating  to  the  Securing  of  Patents 
for  InTcntiona  or  to  the  working  of  the  s 


Persons  fkTouring  Mr.  Dixok  with  thdr  eoas- 
mands,  may  rely  on  the  most  Judldoua  care^  ccnU- 
dence,  and  dispatch. 

N.B.  All  letters  or  packagea  to  be  addieiacd  poal* 

paid. 


CONTENTS  OF  THIS  NUMBER. 

Specification  of  Plummer'a  Patent  Improve- 
ments in  Flax  Machinery— (»itt  empraviags) 
—{continued) ....« ^...........•..•..m.*.^  U7 

On  the  Apportionment  of  the  Cost  of  Earth- 
work in  forming  Excavationa,  Embankments, 
&c.  By  T.  Smith,  Esq.,  C.  E.  —  {urUh  em- 
gramngs)— {concluded) ...  m.  m.  ...  .^m.  ... .» ... ...  Ml 

On  the  Construction  and  Ventilation  of  Covered 
Docks.  With  Selections  on  the  Sul^eet  ftom 
the  MSS.  of  the  late  Brig  -Gen.  Sir  Samnel 
Bentham  .^. ^......  M4 

The  "  Orkney,"  or  "  Galloway  Engine."  By 
Mr.  W.  Holdsworth  J« 

The  Admiralty  Chronometers.— Mr.  Loaeby'i 
Mercurial  Compensation  ^ —..*...»  Ml 

Matlieamtical  Periodicals.  XVIL—BarTOW's 
IAmxj— {continued).  By  Thoa.  WilUnaoo, 
Esq ^.-» 

Weekly  List  of  New  Engliah  Patenta -»  SS* 

Weekly  List  of  New  ArUclea  of  Utility  Regie- 
tered .,.......«^ ......^ ^^  « 

Adrertisementa m....m..m...m.....^.^«m  ^ 

C^No  Specifications  of  English  Patents  EaniM 
thU  Weak. 


LONDON:  Edited,  Printed,  and  Published,  bf 
Joseph  Clinton  Robertson,  of  Ko.  166,  n«t* 
street,  in  the  city  of  London,  and  SWa,  N<v- 
street,  Birmingham.— Sold  by  A.  and  W.  Geiig- 
nani,  RueVivienne,  Paris;  Machin  and  Co.,  Do^ 
lio;  W.C.  Campbell  and  Co.,  Hambnigh. 


MUSEUM,  REGISTER,  JOURNAL,  ANDGAZETTE. 

No.  1367.]  SATURDAY,  OCTOBER  20, 1849.  [Price  Zd.,  Stamped,  id. 

Edited  b7  J.  C.  RobertMB,  IM,  ntet-sUcet. 

SWAN'S  PATENT  IMPROVEMENTS   IN  HEATING  APPARATUS. 


Fig.  2. 


Fig.  3. 


VOL.  tl. 


362 


8WAN*B  PATENT  IMPBOVEMENTS  IN  HEATING  APPAEATU8. 

(Patent  dated  March  14.    Specification  enrolled  September  14, 1849.    Patentee,  Alexander  Swan,  of 


I.  Mr.  Swan's  improvements  have, 
firstly,  for  their  object,  the  economizing 
of  fuel  in  the  generation  of  steam,  in  the 
evaporadon  of  fluids,  and  in  the  dbtilla- 
tion  of  coal  and  other  like  substances. 
Two  of  his  exemplifications  will  suffice 
to  show  the  general  system  on  which  he 
proceeds: — 

Figs.  1,  2,  3,  and  4  exemplify  the  appli- 
cation of  these  improvements  to  an  ordiiutfy 
steam  boiler.  Fig.  1  is  a  longitudinal  sec- 
tion of  the  boiler,  furnace,  and  appeudagei. 
Fig.  2  is  a  cross  section  on  the  line,  ab,  of 
fig.  1 ;  and  fig.  3  is  an  end  elevation.  A,  is 
the  fiimace ;  B,  the  furnace  door ;  C,  the 
ash-pit ;  P,  a  small  cylindrical  boiler,  which 
occupies  a  place  in  the  interior  of  the  fur- 
nace, and  is  prolonged  backwards  to  E, 
between  which  and  the  furnace,  A,  it  forms 
the  core  around  which  a  spiral  flue,  FF,  is 
constructed.  The  heated  products  of  com- 
bustion ari^iag  from  the  furnace  are  thus 
made  to  traverse  over  nearly  the  whole  of 
the  exterior  surface  of  the  boiler,  D,  before 
arriving  at  the  flue,  G,  where  they  come  in 
contact  with  the  exterior  surface  of  the 
boiler,  H,  and  ultimately  pass  into  the 
chimney  by  the  internal  flues,  J.  By  this 
arrangement,  the  greater  portion  of  the  heat 
generated  in  the  furnace  \B  absorbed  by  the 
boiler  and  its  contents  before  the  gases  enter 
the  chimney.  KK,  are  pipes  which  connect 
the  boilers,  D  and  H,  together,  and  through 
which  the  steam  and  water  have  free  course 
to  circulate.  L  is  an  apparatus  for  regu- 
lating the  draught  through  the  chimney, 
according  to  the  pressure  of  the  steam  inside 
the  boiler.  When  the  pressure  increases, 
through  a  too  great  intensity  of  tire  in  the 
furnace,  or  from  other  causes,  the  regulating 
apparatus  closes  the  damper,  M,  and  slackens 
the  fire,  while,  on  the  contrary,  a  decrease 
of  pressure  of  the  steam  causes  the  regulator 
to  open  the  damper.  A  view  of  this  regu- 
lating apparatus,  partly  in  section,  is  given 
on  an  enlarged  scale  in  tig.  4.  N,  is  an  up- 
right cylinder  fixed  on  the  top  of  the  pipe, 
O,  which  last  has  free  commanication  with 
the  boiler ;  P,  is  a  metal  plunger,  which  fits 
loosely  into  the  cylinvkr,  N.  At  the  bottom 
this  plunger  rests  upon  a  diaphragm,  O*,  of 
vulcanized  caoutchouc  or  other  suitable 
elastic  substance  capnble  of  resisting  the 
force  of  the  steam,  and  at  top  it  carries  a 
rack,  U,  which  takes  into  a  pinion,  U, 
afhxed  to  the  shaft  of  a  grooved  pulley,  S. 
The  damper,  M,  is  suspended  from  a  chain 
on  the  pulley,  S,  and  counterpoised  by  a 


ELlrcaldy,  Manu&ctuier.) 

weight,  T,  upon  the  opposite  ride  of  the 
policy,  which  weight  also  acts  against  the 
presBore  of  the  steam  on  the  diaphrBgin. 
When  the  steam  iocreases  beyond  the  pres- 
sure to  which  the  weights  of  the  different 
parts  are  calculated,  it  raises  the  plunger  by 
pressmg  upon  the  elastic  diaphragm,  and 
acting  thereby  upon  the  pulleyi  S,  causes 
the  damper  to  descend.  A  reverse  acdm 
takes  place  when  the  pressure  of  steam  is 
reduced. 

Fig.  ^  represents  this  Slfteiga  of  heating 
applied  to  the  evaporation  of  l|ee^»  AA,  are 
two  cast-iron  tubes,  which  are  connected 
together  at  one  end  by  a  pip^  B,  and  at  the 
Other  end  commnnicate  wit«  a  clstenit  Ci 
through  the  pipes  tH  and  %,  The'  upper- 
most  of  the  tubes  A  is  wholly  enveiloped  by 
a  spiral  flue,  but  the  lowecnost  occupiei  t 
place  partly  iif^  the  furnace  F,  and  partly  in 
a  spiral  flue  G.  The  heated  gases  of  the 
furnace  after  having  circulated  around  the 
lower  tube,  pass  up  around  the  pipe  B,  and 
circulate  about  the  upper  tube,  escapmg  it 
H.  The  lees  in  the  lower  tube  A  as  they 
become  heated,  ascend  into  the  upper  tube 
through  tlie  pipe  B.  The  increase  of  heat 
causes  the  lees  to  be  ejected  from  the  upper 
tube  A  through  the  the  pipe  D,  into  the 
cistern  C,  in  which  there  is  a  division  plate, 
againstwhich  the  lees  are  forced, which  causes 
a  separation  of  the  steam  from  them,  the 
steam  escaping  by  the  pipe  I,  while  the  lees 
descend  into  the  lower  tube  A,  by  the  pipe 
E.  This  circulation  of  the  lees  is  continued 
until  it  has  been  sufficiently  evaporated, 
when  it  is  let  off  by  a  pipe  at  K. 

The  lees  are  introduced  through  a  pipe  at 
L.  MM,  are  the  handles  of  the  scrapers  or 
tube  cleaners.  Fig.  6  is  a  longitudinal  sec- 
tion, and  fig.  7  is  a  cross  section  of  a  tabc 
for  evaporating  kes.  It  is  fitted  inside  widi 
a  moveable  division-plate  AAA,  with  level 
flanges  on  its  surface,  as  represented  in  sec- 
tion. The  lees  arc  admitted  at  B,  circulate 
between  the  flanges  and  escape  at  d  in  * 
recovered  state.  The  heat  is  to  be  applied 
to  the  external  surface  of  the  tube  by  meani 
of  a  furnace  and  spiral  flue,  as  has  been  dc 
scribed  in  reference  to  fig.  5. 


II.  Mr.  Swan  shows,  secondly,  how  bifi 
spiral  flue  system  may  be  advantageously 
applied  to  the  heating  of  air  for  drying 
purposes;  such  as  the  drying  of  yarn 
cloth,  paper,  graiOj,  ^9,,  and  ai&9  t9  ^^ 
heating  of  houses." 

For  claims,  see  ante,  p»  282, 
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Fig.  7.  Fig.  4. 
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TBS  '■  ORXNBT  "  OB.  "  GALLOWAY  XKOINB." 


Sir,— Seeing  in  your  Magasine  of  Octo- 
ber 13,  a  letter  by  a  Mr.  6.  Hoaldiworth, 
Btating  "  that  1  knew  nothing  of  the 
Orlcney  engine  until  he  had  put  it  into  a 
tangible  form,'*  I  beg  to  gife  thii  untcru- 
puloua  atatemeat  the  fuUeat  contradictioD, 
inaaoBUch  aa  the  drawing  from  which  I  took 
my  idea  was  in  my  poaaeaaion  aome  yeara 
before  I  efer  aaw  Mr.  Houldaworth.  I 
haTenerer  denied  that  Mr.  Gailoway'a  talent 
firat  brought  the  thing  into  a  certain  work- 
log  order,  but  I  am  not  aware  that  Mr. 
Honldawmrth  ever  did  anything  beyond  the 
carpentera'  work.  The  public  will  think  it 
remarkable  that  with  thia  extraordinary 
comUnation  of  talent  in  Mr.  Gailoway'a 
office,  it  ahould  be  left  to  the  Orkneya  and 
their  friends  to  beat  the  Mulls  of  Galloway. 
You  condemned  me  in  your  Magazine  of 
October  6,  for  callini^  the  engine  by  my 


family  name.  I  have  already  atated  that 
Mr.  Galloway  waa  the  Jlrat  to  do  tkit,  and 
if  yon  require  any  aasurance  of  the  fact  jou 
ahall  aee  it  in  hia  own  hand-writing. 

The  Mtdl  of  Galloway  would  be  objec- 
tionable from  the  Tory  great  number  of 
ureake  connected  with  the  name. 

Numeroua  other  eompetltora  wiU  doubt- 
leaa  arise  in  thia  matter,  aueh  aa  the  amtth 
who  made  the  bolta,  &e.,  but  I  ahall  not 
treapaaa  further  on  your  colnmna.  We  all 
know  that 
*'  Sev'n  proDd  cities,  laid  claim  for  Homer  dead, 

Tlirough  whleti,  the  lining  Homer  begy'd  hto 
bread." 

Comparing  amall  thinga  with  greats  aucb  is 
preciaely  our  case. 

I  am,  Sir,  youra,  &e., 

W.  PlTZM AURIC R. 
Dover-place,  October  16,  1849. 


AN  lUPROVRD  PRRS8URI  INDICATOR. 


Sir, — Ai  mtny  engineers  have  been 
much  annoyed  by  the  uncertain  action  of 
their  presaure  indicators  (manometers 
and  piston  indicators),  the  first  requiring 
a  correction  for  the  temperature  of  the 
air,  and  the  last  from  friction  and  un- 
equal expansion,  I  take  the  liberty  of 
sending  a  aketch  of  one  that  I  have  con- 
structed, which,  as  far  as  1  hive  used  it, 
seems  to  answer  the  purpose  well. 

Clement  Ddsormes  showed  that  vihen 
steam  under  high  pressure  escapes 
through  a  pin  hole  iu  a  plate,  ^and  a 
flat  disc  is  brought  clo^e  to  ibis  plate,  the 
plate  and  disc  are  made  to  adhere.  Tliis, 
then,  is  the  principle  on  which  I  have 
made  my  pressure  indicator.  The  cause 
of  this  1  need  not  here  explain,  as  your 
readers,  if  you  be  kind  enough  to  insert 
this  communication  in  your  valuable 
Magazine^  will,  I  think,  easily  under- 
stand it.    1  am,  8ir,  youra,  &c., 

John  P.  Fbaser. 
Drawing  Office,  Swindon  Vorkt,  Oct.  8, 1849. 


DescriptioiL 

a  is  a  weight,  which,  by  sliding  out- 
wards or  inwards  on  the  arm  of  L,  a 
lever  of  the  first  order,  supported  by  the 
prop,  6,  an  equilibrium  may  be  obtained, 
and  the  index  then  read. 

c  is  a  moveable  disc,  linked  to  the  end 
of  the  lever,  L;  r/  is  a  pidte,  having  a 
hole  through  it  and  the  screwed  part,  r, 
which  is  made  to  fit  the  top  of  a  gauge 
glass  attached  to  any  convenient  part  ot* 
a  boiler  or  steam  chest. 

AVhen  steam  is  allowed  to  rush  through 
the  hole  m  the  plate,  d,  the  re-act i«n 
produced  by  the  pressure  of  the  atmo- 
sphere causes  the  disc,  c,  to  adhere  to 
tlie  plate.  The  relative  sizes  of  the  disc, 
c,  and  the  hole  in  the  plate,  d^  togi-iber 
with  the  weight  required  to  separate  the 
two  (that  is,  the  disc  and  plate)  when  the 
steam  is  allowed  to  act  upon  the  instro* 
mem,  determine  the  amount  of  pressure 
sustained  by  the  boiler. 
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SIR  JOHK  V.  W.  BBR8CHKL*8  OUTLINES  OF  ASTRONOMT.* 


George  the  Third's  political  aim,  ia  oar 
opinion,  were  many  and  great ;  bat  ke  was 
the  steadfast  and  generous  friend-*- the  right 
royal  patron  of  Henchel ;  and  on  this  ac- 
count, if  we  had  the  power,  all  his  trans- 
gressions should  be  blotted  oat  Baron 
Foarier»  in  his  biographical  memoir  of  Sir 
William  Hersehelff  sayi  that  Qeorge  the 
Iliird  lored  the  sdenees  as  the  ornament  of 
states,  and  as  a  pare  soorce  of  glory  and 
pobiic  prosperity.  Snch  noble  sentiments, 
practically  illustrated  aa  they  were  by  that 
nonarch't  munificent  patronage  of  Her- 
sohel,  ought  to  emblazon  his  remembrance 
on  learning's  richest  tablet,  and  procure  for 
his  memory  the  most  distinguished  niche  in 
the  temple  of  science. 

Let  other  sovereigns  treat  literature  with 
chilling  neglect,  and  give  no  encouragement 
to  sdenoe ;— let  them  bestow  all  their  fayoun 
and  smiles  on  doTor  sketchen  and  acoom- 
pltahed  acton ;— let  them  prefer  the  dexter- 
ous use  of  the  fingers,  the  agility  of  the  feet, 
or  the  ephemeral  oharms  of  the  wdl-drilled 
singer,  to  the  more  lasting  beauties  of  men- 
tal labour ;-— they  may  frown  on  intellectual 
toil,  and  repulse  the  votaries  of  sdenoe: 
they  may  encourage  foraign  fiddlen  and  out- 
Isndish  singen  to  make,  and  etarjf  away 
prinoely  fortunes— whilst  native  talent  may 
starve.  They  can  do  all  this ;  but  literature 
and  science  will  live.     When  such  sove- 
reigns (if  such  then  be)  have  passed  away, 
the  labottn  of  literary  men,  which  they  want 
minds  to  appredate,  and  the  inclination  or 
the  ability  to  undentand,  will  go  down  to 
posterity  and  be  admired  by  future  genera- 
tions, who  will  pass  judgment  on  the  stolid 
neglect    that    was    evinced  towards   their 
anthon,  and  wonder  that  sovereigns  could 
have  been  so  incomprehensibly  short-sighted, 
as  not  to  see  that  the  whole  of  their  power 
which  is  worth  anything^  rests  on  the  mental 
efforts  of  their  people,  and  that  therefore  it 
is  a  want  of  policy  as  well  as  a  want  of  the 


*  *•  Outlines  of  Attronomy."  By  Six  John  F. 
W.Herschel.    8to.  pp.670.    Cloth  ISs. 

t  8m  EMnbwr^  Ntw  Phil,  Journol,  for  October, 
1827. 


more  estimable  qualities  of  the  human  heart, 
to  discourage  the  cultiratton  of  Uteraturo-^ 
to  prefer  the  player  to  the  poet,  and  stage 
trickery  to  science.  Such  sovereigns,  if  a^iy 
such  there  be,  will  do  well  to  bear  in  mind 
that  George  the  Third  by  his  friendship 
for  Herschel  has  indissolubly  connected 
himself  with  science— ^by  that  glorious  friend- 
ship, he  has  inscribed  his  memory  in  tho 
firmament.  But  more  than  this,  the  prince 
has  been  instrumental  in  making  Great 
Britain  celebrated  wherever  astronomy  ia 
cultivated,  or  sdenoe  esteemed.  Hersohel's 
magnificent  course  of  laboun  has  estaib- 
llshed  a  kind  of  relationship  between  Britidn 
and  the  stan.  This  well-grounded  affinity 
will  last  for  ever^-it  is  as  immortal  as  the 
spheres  which  it  links  together.  Time  can 
never  disassociate  the  name  of  Herschel 
from  the  stan,  nor  can  it  ever  separate  that 
immortal  explorer  of  the  heavens  from  his 
patron  prince. 

"  History,"  says  Baron  Fourier,  **  ought 
to  preserve  for  ever  the  reply  of  this  prince 
to  a  celebrated  foreigner,  who  was  thanking 
him  for  the  large  sums  he  had  expended  in 
furthering  the  progress  of  astronomy:  '/ 
pay  ihe  expenset  of  war/  taid  the  Jtiay, 
*  heeauM  they  are  weeuary;  at  to  tkoae  of 
nianee,  it  is  ayrtmbU  to  me  to  preeerike 
them — th^  ohjeet  cotte  no  tears  and  doet 
Aonotir  to  kunum  nature.* " 

May  eternal  honour  be  the  reward  of 
every  prince  who  so  thinks  and  acts  ^  may 
he,  like  George  the  Third,  find  a  Herschel 
to  embody  his  memory  with  the  imperish* 
able  gems  of  the  sky ! 

The  splendid  career  of  Herschel  is  so 
bright  a  beacon  for  guide,  encouragement, 
and  hope  to  all  self-teaehing  atudents,  and 
affords  such  a  usefU  lesson  for  students  of 
all  kinds  to  contemplate,  that  we  think  a 
slight  sketch  of  the  services  rendered  by 
self-taught  men  to  science,  will  neither  be 
uninteresting  nor  out  of  piece  in  the  present 
article. 

Baron  Fourier's  interesting  memoir,  re- 
ferred to  above,  contains  a  narrativo  of 
some  of  the  obstacles  which  Sir  William 
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Henchel  bad  to  i unnount  in  early  life.  Bath 
has  the  honour  of  having  been  his  abiding- 
place  when  he  first  publicly  appeared  as  a 
TOtary  of  science. 

Arago,  in  his  **  Analyse  Historiqne  et 
Critique  de  la  Vie  et  des  Travaux  de  Sir 
William  Herschel/'  (Annuaire  pour  Van 
1842,  p.  254,)  says,  *'  Je  profiterai  de 
I'occasion  pour  rectifier  une  errenr  dont 
rignorance  et  la  paresse  veulent  ce  faire  nne 
arme  Tictorieuse,  on  qu^elles  pr<^sentent  tout 
an  moins  en  leur  faveur,  comme  une  justifi- 
cation irresistible.  On  repute  a  sati^t^ 
qu'un  moment  ou  il  entra  dans  sa  brillante 
carriere  d'astronome,  Herschel  n'avait  pas 
de  connoissances  math^matiques.  J'ai  dej^ 
dit  que  pendant  son  s^jour  a  Bath,rorgani8te 
de  la  chapelle  octagone  s'etait  familiariBe 
ayec  les  principles  de  la  g^m^trie  et  de 
Talgebre ;  mais  voici  qui  est  plus  positif ; 
une  question  difficile  sur  les  yibrations  des 
cordes  charg^  de  petits  poids,  avait  et6 
mise  an  concours  en  1779  ;  Herschel  entre- 
prit  de  h  r^soudre,  et  sa  dissertation  fnt 
inser^e  dans  plusieurs  recueils  scientifiques 
de  I'ann^e  1780." 

To  an  English  reader  the  expressions 
**  ayait  6t6  mise  an  concours  en  1779,'*  and 
*'  sa  dissertation  fnt  biBer6e  dans  plusieurs 
recueils  scientifiques  de  Tannde  1780,"  must 
be  wholly  unintelligible.  We  can  supply  an 
explanation.  The  following  is  the  question : 
"  The  length,  tension,  and  weight  of  a  muii- 
cal  string  being  giveu,  to  find  how  many 
vibrations  it  will  make  in  a  given  time,  when 
a  small  weight  is  foitened  to  its  middle  and 
vibrates  with  it." 

This  was  the  Prize  Question,  in  the 
Ladies  Diary  for  1779,  proposed  by  Peter 
Pnzilem,  a  name  assumed  by  Mr.  John 
Landen.  The  question  was  answered  in  the 
following  Diary  by  the  proposer,  by  the 
Rev.  Charles  MUdbore,  and  by  Mr.  William 
Herschel,  whose  solution  may  be  seen  on 
p.  61,  vol.  iii.,  of  Leyboume's  Edition  of 
the  Diaries. 

We  have  deemed  it  necessary  to  give  this 
explanation,  not  only  as  forming  en  interest- 
ing link  in  our  narration,  but  as  a  matter  of 
justioe  to  one  of  the  most  meritorioni  pub- 


lications in  this  country,  or  perhaps  in  ny 
other.    Again  and  again,  has  it  luippened, 
that  titled  bookmakers  and  very  lofty  an- 
thors  have  adorned  their  pages,  with  beau- 
tiful propositions    and    problems,  unscm- 
pulonsly  taken  from  this  little  modest  pub- 
lication without  a  hint  at  the  source  from 
whence  they  came.     It  is  thoroughly  dis- 
honest thus  to  appropriate  the  oilipring  of 
others'  brains,  and  to  raise  a  fictitious  credit 
upon    ii,    without   any    acknowledgment. 
Arago's  mystifying  allusion,  above  quoted, 
is  a  piece  of  injustice  of  the  same  kind.    If 
he  obtained  the  information  respecting  die 
problem  from  the  work  itself  he  ought  to 
have  named  it ;  if  the  informatiod  was  sup- 
plied to  him,  his  informant  was  neither  csn- 
did  nor  trustworthy  in  suppressing  the  naine 
of  the  publication.    Herschel  himself  wooU 
have  deprecated  such  an   illiberal  course. 
Very  likely,  the  printing  of  that  solution  was 
one  of  the  fortunate  incidents  which  lltit 
encouf  aged  him  in  the  commencement  of  Us 
career.    However,  almost  all  the   authors 
whom  the  English  student  regards  as  house- 
hold deities  with  respect  to  science,  hare 
enrolled  their  names  in  the  list  of  Diariaos ; 
and  scoff  ,'at  that  esteemed  and  valuable 
publication  who  may,  its  pages  preserve  the 
first  scientific  essay  that  Herschel  gave  to 
the  world. 

Arago  was  quite  right  in  asaerttng,  titti 
the  answer  or  memoir  is  a  proof  that  ^ 
astronomer  had,  at  that  early  period,  formed 
an  intimate  acquaintance  with  very  atratruse 
branches  of  abstract  mathematics ;  the  scho- 
lium was  no  indifferent  spedmen  of  the 
analysing  powers  of  his  mind. 

In  the  sam^  year  in  which  thU  BoluHdn 
appeared,  a  memoir  on  tke  periodical  stsr, 
Collo  Cibi,  was  published  in  the  TraitaK- 
tions  of  the  Royal  Society— the  first  of  a 
series  of  memoirs  in  the  same  publication 
which,  for  variety,  origmality,  and  number, 
are  perhaps  unequalled  in  the  hlatory  of 
science.  '*  Us  ferment,''  says  Ango,  *<  uae 
des  principales  richesses  de  la  ooUectioD 
c^ldbre  comme  sous  le  nom  ^PkUmopkied 
TSrtmiaetionM*^^ 
It  it  iiB]Mnible  Hi  tn  attide  like  fUft  fts 
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five  eren  an  outline  of  the  astoiusbing 
achievements  of  this  remarkable  man.  Arago 
has  giren  a  masterly  analysis  of  them  in  the 
publication  to  which  we  have  referred ; 
hia  principal  labours  are  aide  feelingly 
sketched  in  Baron  Fourier's  memoir.  Al- 
though Sir  William  llerschers  feme  com- 
monly rests  oii  astronotaiy,  it  will  hardly  be 
denied,  that  his  celebrity  is  just  as  firmly  and 
desenredly  grounded  on  many  other  sciences. 
In  attempting  to  form  an  estimate  of  his 
▼aried  labours,  it  must  be  kept  in  mind 
that  all  hia  most  remarkable  discoyeries  and 
performances  in  astronomy  were  accom- 
plished by  instruments  of  his  own  manual 
construction.  He  penetrated  into  space 
Immeasurably  further  than  any  human  being 
had  previously  attempted  to  pierce ;  but  he 
first  created  the  power  which  enabled  him 
to  do  so.  He  analysed  the  Milky  Way,  with 
its  myriads  of  starry  beauties.  He  found 
that  nebulosities  are  resolvable  into  innu- 
merable multitudes  of.  stars;  but  it  was 
immense  teiesoopes,  which  his  own  genius 
had  devised  and  his  hands  constructed,  that 
opened  these  hitherto  unknown  wonders  to 
h!a  sight. 

"The  arts,"  says  Baron  Fourier,  "in- 
troduced him  to  the  sanctuary  of  the  sci- 
ences. He  improved  optics ;  he  undertook 
to  describe  the  natural  history  of  the  hea- 
vens ;  he  saw  new  stars  at  the  extremities 
of  the  pfametary  world,  the  extent  of  which 
he  doubled.  He  contemplated  innumerable 
phenomena  in  regions  where  the  eye  of  man 
had  never  before  penetrated.  He  studied 
the  nature  of  the  sun,  divided  its  rays, 
mesflttred  their  brightness,  separated  light 
from  heat.  He  saw  the  effects  of  gravitation 
in  all  the  depths  of  space.  To  no  man  was 
it  giviia  to  make  known  to  others,  so  great  a 
number  of  new  stars.  Whatever  the  uni- 
vene  disphys  of  what  is  immense  and  im- 
periflhable,  was  the  habitual  object  of  his 
CQotemplaiions." 

Herschel  and  Laplace,  two  of  the  mdst 
iUwtrlons  nimea  in  history,  often  arrived 
at  th^  same  inferences  by  following  paths 
dfreefly  the  reverse  of  each  other ;  the 
dembnftration  that  the  ring  of  Satom  is  a 


necessary  consequence  of  the  general  prin- 
ciple of  gravitation,  may  be  named  as  an 
instance. 

In  contemplating  the  vast  labours  of  Her- 
schel, and  the  halo  of  glory  which  uni- 
versally encircles  his  name,  let  the  self- 
teaching  student,  whom  difficulties  surround 
and  circumstances  confine,  remember,  that 
Herschel  in  early  life  had  to  struggle  against 
fortune:  **but,*'  says  Fourier,  "he  sub- 
dued her,  and  his  glory  is  increased  by  all 
that  chance  of  birth  refased  him."  Taken 
in  this  point  of  view,  the  career  of  Sir  Wil- 
liam Herschel  is  as  valuable  and  cheering  to 
the  humble  student,  as  It  is  magnificent  in 
the  history  of  science. 

It  is  quite  true  that  very  few  can  meet 
with  a  benevolent  prince  to  patronize  them, 
and  royal  generosity  to  assist  them.  For- 
tunate it  was,  for  English  fame  that  Herschel 
and  George  the  Third  happened  to  be  thrown 
in  each  other's  way  on  the  stage  of  lifo. 
Providence  never  brought  two  men  together 
more  deserving  of  each  other.  Nevertheless, 
Herschers  career  is  a  heart-stirring  subject 
for  the  struggling  student  to  contemplate : 
he  might  not  find  a  prince  to  favour  him, 
nor  may  he  possess  Herschel's  universal 
genius  to  deserve  it.  Still,  there  are  stars 
of  great  beauty  besides  those  of  the  first 
magnitude ;  and  he  can  learn  from  Herschel 
what  an  indomitable  perseverance  can  effect, 
if  it  be  aided  by  genius  and  guided  by  integ- 
rity and  virtue. 

But  George  the  Third's  lasting  and  gene- 
rous friendship  to  Sir  William  Herschel 
effected  more  happy  results  for  the  nation 
than  we  have  yet  mentioned.  Sir  William 
was  placed  by  his  royal  friend  in  the  sanc- 
tuary of  science,  and  in  this  hallowed  home 
his  son,  from  his  cradle,  imbibed  science  ^— 
that  son,  of  kindred  genius,  grew  up  under 
parental  care  and  guidance.  In  due  time 
he  was  sent  to  St.  John's  College,  Cam- 
bridge, and  at  the  end  of  his  undergraduate- 
ship  he  became  senior  wrangler.  This 
splendid  vanquishing  of  a  whole  host  of 
ardent  candidates  for  academic  honours,  was 
the  commencement  of  the  achievements  of 
this  most  odebrated  Johnian,  and  he  has 
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since  followed  ifc  up  with  such  brilliant  sac- 
cess,  as  to  gain  for  him  the  admiration  of 
erery  lorer  of  learning  in  the  civilised  world. 

Very  probably  such  a  father  and  snch  a 
son  would  hsTC  done  almost  what  they 
wished  single-handed;  nevertheless  it  may 
fiiirlybe  assumed  that  Sir  William  Herschel, 
in  consequence  of  his  royal  friend's  kindness, 
was  enabled.to  bestow  a  more  carefol  atten- 
tion on  his  son's  preparatory  tuition  than  he 
otherwise  might  have  done.  What  has  been 
the  consequence  ?  Why,  that  son,  with  an 
ardour  for  science,  and  with  a  deep  affection 
for  his  father's  fame,  which  are  unparal- 
leled, has  added  new  glories  to  the  cele* 
brities  of  Herschel.  He  appears  to  have 
been  impressed,  from  the  commencement  of 
his  coarse,  with  the  knowledge  that  the 
nation  and  its  sovereign  had  affectionately 
adopted  Ids  father,  and  regarded  him  as 
public  property.  Sir  John,  as  it  were  in 
gratefol  remembrance  of  this  kindness,  has 
most  amply  repaid  it.  He  found  the  nation 
hr  below  our  continental  neighbours  in 
mathematical  science,  and  in  other  matters 
which  depend  on  that  science.  He  has  been 
foremost  in  removing  this  national  stigma, 
and  in  placing  Great  Britain  in  the  lofty 
position  with  regard  to  science  which  she 
now  occupies.  These  are  tacts  which,  we 
think,  admit  of  direct  proof. 

Daring  many  years,  at  the  beginning  of 
the  present  century,  the  great  works  of 
Laplace,  Lagrange,  &c.,  were  unknown  to 
the  greater  number  of  English  mathemati- 
cians. These  works  were  written  in  sym- 
bolical language,  which  was  entirely  mystical 
to  most  of  our  eminent  oognoacenti.  Whe- 
tiier  it  was  a  national  reverence  for  our 
Newton,  the  inventor  of  the  fluxional  nota- 
tioa,  or  whether  it  was  a  prejudice  which 
discords  had  engendered,  that  prevented  the 
introdaotion  of  works  using  the  differential 
notation,  are  questions  not  easily  solved ; 
certain  it  is,  however,  that  they  were  not 
introduced.  It  may  be  seen  that  Ivory, 
I/owry,  Wallace,  &c.— the  most  eminent  of 
our  mathematicians  at  that  time— invariably 
used  the  flozional  notation  in  the  first 
Tolume  of  the  **  Mathematical  Repository," 


probably  about  1804  or  1805.  Ivory  and 
Wallace  adopted  the  differential  notatioB 
about  the  same  time,  on  Question  172,  Vol. 
11.,  perhaps  about  1812 ;  and  they  subse- 
quently used  it.  Mr.  Lowry  did  not  employ 
it  untU  Question  370,  Vol.  IV.,  about  1820 ; 
he  afterwards  used  the  fluxional. 

Mr.  Mason,  an  accomplished  matheoa* 
tieian  of  St.  John's  College,  Cambridge, 
appears  to  bsTC  first  introduced  the  differen- 
tial  notation  into  the  Ladies  Diary  in 
1825. 

Mr.  Thomas  Slee,  of  Terril,  near  Penrith, 
used  it  for  the  first  time  in  the  Oenilemtmt 
Diary  for  1 82 1 .  He  refers  to  Woodhonse's 
"  Physical  Astronomy,"  which  was  pub- 
lished in  1818,  and  in  whidi  the  differential 
notation  was  used. 

How  full  of  lively  interest  are  books  made 
up  of  a  series  of  numbers  of  scientific  litera- 
ture, such  as  the  Diaries,  the  ReposUory^ 
the  Gmtleman's  Cbmpanum,  the  PhilotO' 
pJdeal  Tramactioni,  &c.  In  the  former  we 
trace  the  progress  of  Emerson,  Simpson, 
Hutton,  Gregory,  Ivory,  Lowry,  Walkee, 
and  many  others,— men  whose  memories  are 
consecrated  to  scientific  fame.  We  see 
their  first  appearance  as  candidates  for  dis- 
tinction ;  mark  their  upward  course ;  admire 
them  at  their  culminating  point ;  or  ponder 
at  their  meridian  brilliancy  for  a  few  yean; 
and  then— they  are  gone,  and  other  kindred 
spirits  appear  to  take  their  place.  But, 
howerer  profitable  or  interesting  such  con- 
templations may  be,  they  are  rather  tinged 
with  melancholy;  the  mind  naturally  reverts 
to  past  time,  then  comes  to  the  present,  and 
forcibly  brings  home  the  truth  otMmam^M 
beautiful  thonght,  which  Homer  has  this 
expressed  :— 

Oif|  7cl  ^v>Xtav  yivtffi  roiiiSt  icai  aviptiw, 
^vX\a  ra  fuy  ncivifioc  x^^M^^'C  X^'^  aXXa 

Trj\i$6uf<Ta  ^vti,  'iapoQ  ^tviyiyverot  m^ 
"Qc  avSpbiv  ytv€^,tj  fUv  ^vfi,  ^^  awoX^ya. 
O^ :  IX.  Z.  146. 
**  Like  leaves  on  trees  the  race  of  men  are 

found. 
Now  green  in  youth,  now  vrith'ring  on  the 

ground. 
Another  race,  the  following  spring  sufiplieif 
They  fall  successive,  and  suocesaive  iit ; 
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So  ^ehentiont  in  their  oourta  decay* 
So  flonrith  these,  when  those  have  paaied 
away." 

We  hope  to  he  forgiven  for  making  thu 
digression:  hut  to  return :— Besides  using 
the  differential  notation,  Laplace  and  others 
have  invented  different  modes  of  calculus  to 
carry  out  their  theories ;  their  methods  of 
applying  the  calcnlns  of  finite  differences, 
generating  functions,  functional  equations, 
&c.,  appear  to  have  been  nearly  unknown 
ia  England  forty  years  ago.  These  cele- 
brated authors  were  encouraged  by  every  in- 
ducement, which  a  powerful  nation  and  an 
ambitioua  emperor,  who  duly  appreciated 
thdr  importance,  could  hold  out  to  them. 
They  had,  consequently,  carried  the  abstract 
sciences  far  beyond  the  pomt  at  which  they 
then  stood  in  Bngland«  English  mathema- 
ticiaiii  had  not  ^uught  themselves  the  uae 
of  the  Continental  system  of  calculus-— the 
tools  by  which  such  varied  and  profound 
works  have  been  completed;  indeed,  they 
could  be  effected  by  no  other. 

Sir  John  Herschel  found  English  sdenoe 
in  this  predicament ;  and  he  seems  to  have 
resolved  to  get  her  out  of  it.  The  first  step 
was  a  translation  of  Lacroix's  "  Differential 
and  Integral  Calculus ;"  in  this  he  was  aided 
by  a  justly-eateemed  veteran  in  science,  the 
present  Dean  of  Ely.  To  this  work  an  ap- 
pendix was  added  by  Sir  John  Herschel,  on 
finite  differences,  which  gave  the  English 
sUident  a  clue  to  some  of  the  subtle  artifices 
of  Laplace.  This  first  attempt  to  advance 
mmthematies  in  this  ooontry  was  followed  by 
another — a  collection  of  examples  in  the 
differential  and  integral  calculus  and  finite 
differences  s  the  joint  result  of  the  labours  of 
Herschel,  Peacock,  and  Babbage.  The  last 
of  these  celebrated  analysts  added  examples 
illustrating  functional  equations.  These 
▼olon^of  examples,havedone  more  towards 
generating  a  classical  taste  in  abstract  ma- 
thematics than  any  work  that  can  be  named. 
But  Herschel  did  not  stop  here  $  he  not  only 
aUured  the  British  student  to  the  knowledge 
of  those  beautiful  though  abstract  theories 
—Imt  he  led  the  way.  To  show  the  advan- 
tages of  the  notation  and  ealculiis  which  the 


above  volumes  had  introduced,  he  sent  a 
number  of  questions  on  a  variety  of  sub- 
jects of  a  high  class,  and  full  of  interest  to 
the  Mathematical  Repository,  and  his  neat 
and  unique  solutions  brought  out  the  practi- 
cal superiority  of  the  new  modes  in  a  strik- 
ing light.  Who  has  not  heard  of  the  ques- 
tion, *'  To  find  the  form  of  equilibrium  of 
an  arch  built  from  one  planet  to  another, 
conceiving  each  particle  animated  with  a 
force  directed  towards  the  Sun  and  varying 
inversely  as  the  square  of  the  distanoe  from 
its  centre"? 

A  new  light  was  thus  let  in  upon  the 
mathematical  world,  as  far  as  England  was 
concerned;  the  new  light  kindled  a  new 
spirit,  and  called  energies  into  action  in  the 
English  mind  which  have  since  made  ample 
amends  for  the  mental  dormancy  which  had 
so  long  prevailed.  But  besides  awakening 
anisMtion,  and  opening  new  fields  of  inquiry 
to  the  abstract  mathematician,  the  publica- 
tions of  the  day  teem  with  memoirs  and 
essays  containing  the  application  of  the  new 
analysis  to  every  kind  of  physical  questions. 
Without  attempting  to  settle  the  disputed 
point  as  to  whether  the  undulatory  or  the 
carpuscular  theory  of  light  be  the  true  one, 
it  may  safely  be  asserted  that  HerschePs 
treatise  on  light  in  the  Enqfclopaedia  Me^ 
trcpoUiana  is  the  first  work  of  the  kind  that 
we  had,  and  still  remains  the  best :  it  has 
been  iuTaluable,  inasmuch  as  it  has  been 
principally  the  means  of  making  England 
what  it  is,  with  respect  to  mathematics  ap- 
plied to  light.  His  Treatise  on  Sound  in 
the  same  work,  is  also  the  very  best  that  we 
have  in  our  language,  and  it  would  not  be 
easy  to  find  one  more  excellent  in  any  other. 
The  same  remarks  apply  to  his  Physieal 
Astronomy.  These  works,  more  than  any 
other,  have  been  instrumental  in  renovating 
English  science^  and  bringing  it  to  the  dis- 
tinguished pontion  which  it  now  holds. 
Some  of  them  are  on  subjects  to  which  the 
English  student  had  been  a  stranger.  But 
more  than  this.  Although  the  most  refined 
analyris  was  applied  to  the  elucidation  of 
these  matters,  the  whole  was  placed  in  the 
dearest  light  for  the  reader  to  comprehend. 
r3 
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These  works  were  obviously  written  for  the 
purpose  of  spreading  information; — every 
part  evinces  the  work  of  a  master  mind, 
aiming,  not  to  astonish  and  to  deter,  but  to 
bring  down  intricate  topics  to  the  level  of 
common  understandings. 

The  Preliminary  Discourse  on  Natural 
Philosophy  deserves  the  same  character.  It 
is  the  production  of  a  mind  which  nothing 
can  elude — that  opens  its  rich  stores,  and 
invitingly  welcomes  every  one  that  can  read, 
to  the  magnificent  treat.  In  addition  to 
these  works,  memoirs  on  almost  every  topic 
were  supplied  from  the  same  source  to  the 
Philosophical  Transactions^  to  the  Edin- 
burgh TYansactionSt  to  the  Astronomical 
Society,  to  the  Geological  Society,  &c.  In 
all  of  these,  new  subjects,  or  novel  modes  of 
investigating  old  ones,  were  given.  Laplace's 
celebrated  formula)  were  brought  into  use, 
and  more  general  ones  propounded.  The 
torpor  which  had  reigned  so  long  over 
British  analytical  science  was  dispelled — the 
national  mind  was  roused  from  its  lethargy ; 
fresh  fire  was  infused  into  it,  which  has 
since  forced  it  up  to  an  equality,  in  point  of 
efficiency,  to  any  competitor  that  can  be 
mentioned.  Due  honour  be  to  Peacock,  to 
Babbage,  and  to  a  few  other  kindred  spirits ; 
but  to  Herschel,  far  above  all  others,  is 
England  indebted  for  the  proud  eminence 
that  she  now  sustains  in  the  abstract  and 
applied  sciences. 

If  there  was  one  source  of  happiness 
which  could  give  Sir  William  Herschel  a 
more  exquisite  thrill  of  delight  than  another, 
it  must  have  been  the  public  honours  so 
deservedly  won  by  his  son. 

On  November  22nd,  1821,  Sir  Humphry 
Davy,  then  President  of  the  Royal  Society,  in 
delivering  the  Society's  Copley  medal  to  Sir 
John  Herschel  (then  Mr.  Herschel)  for  his 
mathematical  and  optical  papers,  thus  spoke 
of  these  articles: — "Mr.  Herschel,"  said 
Sir  Humphry,  "  had  not  only  distinguished 
himself  by  profound  mathematical  investi- 
gations, but  had  likewise  made  applications 
of  the  science  of  quantity  to  physical  re- 
searches, of  considerable  extent  and  import- 
ance, proting  himself,  as  an  analyst,  wortby 


to  be  assoeiated  with  a  Brinkley,  an  Ivory, 
a  Woodhouse,  and  a  Yoong,  who,  in  late 
times,  have  redeemed  the  character  of  British 
mathematics — entering  those  noble  paths  of 
investigation  opened  by  the  genius  of  New- 
ton, and  too  long  travelled  in  almost  exclu- 
sively by  illustrious  foreigners.  In  physical 
inquiry  he  had,  by  his  optical  papers,  added 
to  the  obligations  already  owing  to  the  name 
of  Herschel,  in  every  thing  connected  with 
modern  astronomy  and  the  knowledge  of  the 
celestial  spaces.  In  delivering  the  medal  to 
Mr.  Herschel,  the  President  b^ged  him  to 
receive  it  as  a  mark  of  respect  of  the  Royal 
Society,  and  to  preserve  it  as  a  pledge  of 
future  labours  in  their  cause  and  that  of 
science.  He  exhorted  Mr.  Herschel  to 
employ  his  various  talents,  with  the  same 
industry  and  zeal  in  the  progress,  as  he  had 
shown  in  the  commencement  of  his  career, 
and  to  recollect  that  no  pursuits  were  more 
useful,  more  dignified,  and  more  honourable 
at  all  periods  of  life.  Of  this  he  had  a 
striking  example  in  his  illustrious  father, 
who,  full  of  years  and  of  glory,  must  view 
his  exertions  with  infinite  delight,  and,  look- 
ing forward  to  the  time  when  his  own  im- 
perishable name  would  be  recorded  in  the 
same  annals  of  philosophy  with  that  of  his 
son,  must  enjoy,  as  it  were  by  anticipation, 
a  double  immortality."  —  (Tulloch,  Phil. 
Mag. J  Vol.  Iviii.,  pp.  448).  Sir  John  Her- 
schel at  this  time  was  a  very  young  man : 
but  most  scrupulously,  most  nobly,  has  he 
ever  since  followed  the  advice.  The  trans- 
porting himself  and  his  family  to  Southern 
Africa,  for  the  purpose  of  completing  labours 
which  his  venerated  father  had  mariced  out, 
but  which  an  unusually  busy  life  had  not 
given  him  time  sufficient  to  accomplish,  was 
a  task  of  filial  love  which  we  believe  is  un- 
paralleled in  the  history  of  mankind.  The 
Yolume  which  contains  tiie  results  of  diat 
laborious  and  singular  imdertakiDg,  is  an 
imperishable  record  of  filial  affection  and 
sdentifie  attainment  ;—>the  work  enneUo 
the  country  which  the  anthor  datms  for  Mi 
home. 

{Tq  be  eomdmded  m  amr  uegi^) 
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(Concluded  from  page  341.) 


V. — Mb.  Plummeb  finally  describes 
three  improved  holders  for  scutching 
and  heckling  flax  (in  addition  to  those 
incidentally  introduced  in  the  different 
machines  before  described).  These  hold- 
ers are  respectively  distinguished  as  No.  1 , 
No.  2,  and  No.  3. 

Figures  1%  2',  3%  4'  and  5%  exhibit 
the  details  of  the  holder,  No.  1.  Fig.  1 
being  a  top  plan  of  it ;  fig.  2,  a  side  eleva- 
tion, with  one  of  the  doors  thrown  open ; 
fig.  3,  a  cross  section,  on  the  line  m,  n ;  fig. 
4,  an  end  view  of  the  table  with  the  holder 
open ;  and  fig.  5,  a  plan  of  the  table  with 
the  holder  in  its  place,  a  a,  is  the  bottom 
piece  of  the  holder,  which  is  formed  of  wood 
strengthened  by  metallic  plates,  p  p,  screwed 
on  to  ic  as  shown ;  6  6,  are  the  two  doors, 
which  are  also  of  wood,  backed  with  metallic 
plates,  //,  and  connected  to  the  bottom 
piece  by  hinges,  c  c ;  df  is  a  vertical  plate, 
or  bar  (for  which  studs  or  pins  may  be  sub- 
stitated),  by  whidi  the  holder  is  divided  at 
the  centre  into  two  parts,  and  against  which 
the  two  doors  abut  when  closed  ^  e  is  a 
taming  bar  which  fits  on  to  a  stad  raised 
on  to  the  top  of  the  division  plate,  or  bar 
<2,  and  is  so  shaped  at  the  ends  as  to  fit 
an  ordinary  screw  key,  which  may  be  applied 
to  it  for  the  purpose  of  turning  it  round, 
and  so  pressing  down  the  doors,  b  b,  on  the 
streaks,  when  laid  upon  the  bottom  piece. 
Jff  are  the  metallic  phites,which  are  screwed 
to  the  backs  of  the  doors,  and  receive  tiie 
pressure  of  the  turning  bar,  the  upper 
surfaces  of  these  plates  and  the  under  sur- 
foces  of  the  bars,  being  inclined  in  opposite 
directions,  where  they  come  in  contact,  be- 
sides which  these  surfaces  are  cut  or  rough- 
ened in  the  manner  of  a  file,  in  order  to 
increase  their  hold  on  one  another,  g  g, 
are  projections  on  the  edges  of  the  doors, 
b  b,  which  take  into  corresponding  notches 
in  the  eentre  division  plate,  or  bar  di  and 
k  k  are  grooves  and  beds  formed  on  the 
upper  surface  of  the  bottom  piece,  a,  and 
under  surfaces  of  the  doors,  b  b,  for  the 
purpose  of  enabling  them  to  take  a  firmer 
hold  of  the  flax  or  other  material  when  laid 
upon  the  bottom  piece,  la  figs.  4  and  5, 
A,  represents  the  table  of  the  heckling  ma- 
ohuie ;  B,  the  beds  into  which  the  holders 
are  laid,  and  C,  a  stout  pin  or  stud,  which 
may  be  placed  between  the  beds  and  used  in 
Ueu  of  the  dividing-plate  J,  to  separate  the 
streaks  while  in  the  process  of  being  fas- 
tened in  the  holders. 

The  advantages  of  this  holder  over  those 
of  the  ordinary  forms  are,  that  the  inner 


edges  of  the  streaks  are  prevented  (by  the 
dividing-plate  or  studs)  from  getting  en- 
tangled together;  that  as  large  a  holding 
surface,  as  may  be,  is  obtained  without  inter- 
ruption from  pins  or  pegs ;  that  a  more 
uniform  pressure  is  produced  on  the  streaks, 
and  that  the  durability  of  the  holder  is 
greatly  increased  by  the  application  of  the 
metalUc  plates  and  hinges. 

The  holder.  No.  2,  of  which  figs.  6', 
7%  ^'t  &ro  representations;  fig.  6^  bemg 
a  top  plan,  fig.  7^  a  side  elevation,  and 
fig.  8^  a  cross  section,  is  distmguished  from 
No.  1^  in  the  top  piece  or  door,  6,  being  in 
one  piece  and  turning  on  one  hfaige  only,  c, 
and  in  the  means  used  to  effect  the  locking 
of  two  parts  of  the  holder.  A  square  bolt, 
if,  which  is  fixed  in  the  bottom  piece,  a, 
passes  upwards  through  a  hole,  e,  in  the  top 
piece,  b  (when  it  is  down),  and  has  a  bevel- 
led slot,/,  at  its  upper  end,  into  which  there 
is  inserted  by  hand  a  key  or  bolt,  g^  of  a 
wedge  shaped  form  to  correspond  with  the 
bevel  of  the  slot,  which  is  attadied  by  a 
chain  to  the  outside  of  the  upper  piece,  b. 

In  the  holder.  No.  3,  the  two  parts  of 
which  it  is  composed  are  hinged  at  the 
centre,  and  diverge  from  or  approximate 
towards,  one  another,  after  the  maimer  of  a 
pair  of  nutcrackers.  The  details  of  this 
instrument  are  represented  in  fig.  lA  2/,  V 
and  4/,  Figure  V  is  an  end  elevation, 
I  fig.  2^,  is  a  cross  section  of  the  same; 
fig.  3>'is  a  side  elevation,  and  fig.  4/ is  an 
under  view  of  the  holder  looking  upwards. 
A  frame  for  carrying  the  holder  through  a 
heckling  machine  \&  shown  in  figs.  5/,  and  6^. 
Fig.  5^  being  an  inside  view  of  one  end  there- 
of, and  fig.  6/  a  longitudinal  section  of  the 
same.  AB  are  two  jaws  or  clamps  made  of 
wood,  to  both  sides  or  ends  of  which  ribs  of 
felt  or  some  other  like  yielding  material, 
e,.e,  e,  e,  e,  are  attached.  The  thickness  of 
each  jaw  at  its  lower  extremity,  including  the 
felt  or  other  yielding  material  at  each  side, 
is  made  equal  to  the  length  of  shift  re- 
quired to  allow  the  heckles,  when  worked  up 
to  the  bite  of  the  jaws,  to  heckle  the  streak 
in  the  middle  of  its  length.  CD  are  two 
plates  that  are  screwed,  or  otherwise  suitably 
affixed,  to  each  end  of  the  jaws,  AB.  From 
the  plate,  C,  four  pins,  a,  *,  c,  rf,  project, 
two  of  which,  a  b,  take  into  corresponding 
recesses  in  the  plate  D,  and  thereby  form  a 
species  of  hinge  on  which  the  jaws  tum. 
By  referring  to  fig.  2/,  it  will  be  seen  that 
the  jaw,  B,  can  be  turned  round  from  its 
position  on  the  right-hand  side  of  the  jaw, 
A,  into  the  successive  positions  indicated  by 
the  dotted  lines,  till  it  closes  back  against 
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the  opposite  or  left-hand  side  of  the  jaw,  A. 
£  is  an  arched  metal  rack  which  is  affixed  to 
the  jaw,  B,  and  has  on  its  upper  edge,  two 
sets  of  teeth  cat  the  reverse  way  to  each 
other.  The  carves  of  this  rack  are  obtaioed 
by  combining  the  segments  of  two  circles 
struck  respectively  from  the  centres  of  the 
recesses  in  the  plate,  D,  which  receive 
the  pins  a  and  6,  the  arc  1  being  de- 
scribed from  the  recess  of  the  pin,  a,  and 
the  arc  2  from  that  of  b.  F  and  N  are 
catches  which  take  into  the  rack,  E,  and  are 
supported  on  one  pivot  or  centre  at  the  top 
of  the  jaw.  A,  but  are  free  to  work  indepen- 
dently of  one  another.  The  catch,  F,  takes 
into  the  rack  when  the  holder  is  in  the  posi- 
ion  represented  in  fig.  U,  and  the  catch,  N, 
takes  into  it  when  the  jaw  is  in  the  position 
shown  in  the  dotted  lines,  BB  (fig.  2^). 
Thus,  on  whichever  side  of  A,  the  jaw,  B, 
h  situated,  it  is  there  securely  held  until  it 
is  designedly  released.  G^  G^  are  square 
bars  of  iron  which  are  inserted  into  recesses 
in  the  lower  end  of  the  jaws,  A  and  B,  and 
pass  through  the  plates,  C  and  D,  where  they 
terminate  in  round  projections,  as  shown. 
These  bars  serve  to  give  strength  to  the 
holder,  and  famish  also  convenient  supports 
for  it  when  placed  in  a  frame.  H  is  a  cylin- 
drical pin  which  projects  from  the  upper 
end  of  the  jaw,  B,  beyond  the  support  of 
the  holder,  for  a  purpose  hereinafter  de- 
scribed. 1 1  are  cylindrical  pins  which  pro- 
ject from  the  jaw,  A,  to  the  same  distance  as 
the  ends  of  the  bars,  GS  G>.  KK  are 
guard  plates  which  arc  attached  to  the  jaw, 
A,  for  gniding  the  flax  or  other  material, 
while  it  is  being  turned  over  by  the  move- 
ment of  the  jaw,  B,  on  its  hinges.  L  are 
the  jambs  or  sides  of  the  holder  frame,  and 
M  a  connecting  cross-bar ;  m  m  are  recesses 
to  receive  the  round  projections,  G^G',of 
the  holder ;  and  n  n  are  guides  for  receiving 
the  pins,  II,  which  as  they  play  in  the 
guides  allow  the  jaw,  A,  which  bears  the 
catches,  F  andN,  to  oscillate,  while  its  sup- 
port, G'y  passes  across  the  recess  to  the 
position,  G^.  Fig.  y—- the  respective  sup- 
ports of  the  jaws,  A  B,  changing  places 
when  the  holder  is  folded  over.  The  mode 
of  filling  and  working  this  holder  is  as  fol- 
lows :  Supposing  the  jaw.  A,  to  be  laid  flat 
upon  a  table  and  retained  in  suitable  re- 
cesses or  beds  made  for  its  reception,  the 
streaks  of  flax  are  then  laid  upon  it  in  the 
ordinary  manner;  the  jaw,  B,  is  then  held 
vertically  or  nearly  so,  and  the  recesses  in 
iU  hinge  plates  are  engaged  in  the  corre- 
sponding projections  of  the  hinge  plates  of 
A.  It  is  then  folded  upon  the  flax  and 
pressed  flat  upon  A,  when  the  catch,  F, 
ukes  into  the  rack,  E,  and  then  holds  the 
jaws  UghUy  together  with  the  flax  or  other 


material  between  them.  The  holder  is  then 
put  into  the  heckling  machine,  and  the  streak 
subjected  to  the  operation  of  the  heckles. 
When  the  end  of  the  streak  requires  to  be 
changed,  this  is  effected  by  releasing  the 
catch  and  foldtng  back  the  jaw,  B,  to  the 
opposite  side  of  A,  taking  care  to  keep  the 
hinge  joint  in  constant  contact.  This  ope- 
ration can  be  done  by  hand  withoat  taking 
the  holder  out,  when  such  a  support  as  above 
described  is  employed ;  or  the  movement 
may  be  effected  by  having  a  crank,  with  a 
suitable  intermitting  motion,  to  receive  and 
conduct  the  projection,  H,  of  the  jaw,  B,  in 
the  path  traced  in  the  dotted  lines,  fig.  2, 
when  the  descent  of  the  holder  in  the  ma- 
chine will  release  the  catch,  and  allow  the 
jaw,  B,  to  be  carried  round  to  the  opposite 
side  of  A ;  and  thus  the  end  of  the  streak 
which  was  originally  held  between  the  jaws, 
A  and  B,  will  be  left  hanging  down,  while 
that  portion  which  was  originally  pendant 
will  be  carried  up  and  inclosed  between  the 
opposite  sides  of  A  and  B.  With  this 
holder,  both  sides  of  the  flax  or  other  fibroas 
material  can  be  successively  operated  upon 
for  any  length  of  time  requisite,  without  once 
transferring  or  shifting  the  streak  from  the 
holder. 

These  several  holders  (as  well  as  the 
holder  used  with  the  scutching  machine) 
may  be  made,  in  the  principal  parts,  of 
gutta  percha,  whereby  greater  elasticity  and 
durability  will  be  secured.  Gutta  percha 
may  be  also  substituted  with  advantage  for 
felt  and  cloth  where  used  in  flax  holders, 
as,  for  example^  in  the  holder  No.  3,  before 
described. 

The  improvements  in  headers  which  I 
claim  as  of  my  invention  are  as  follows : — 

I  claim  the  employment  of  a  division- 
plate,  or  bar,  or  stud,  or  pin,  in  the  centre 
of  the  holder,  as  exemplified  in  the  holder 
No.  1,  and  before  described ;  and  the  sub- 
stitution, in  all  cases  where  the  division 
plate,  or  bar,  or  pin,  or  stud  aforesaid  is  not 
used,  of  a  pin  or  stud  fixed  in  the  table  of  the 
machine,  as  also  before  explained. 

I  claim  also  the  making  of  the  upper 
piece  of  the  holder  in  two  parts,  each  turn- 
ing on  a  hinge  or  hinges  independently  of 
the  other,  and  the  lockmg  or  fastening  of 
these  doors  by  a  turning  bar  acting  on  both, 
as  exemplified  in  the  holder  No.  1,  and 
before  described. 

I  claim  also  the  holder  No.  2,  in  so  far  as 
respects  the  making  of  the  top  piece  to  turn 
on  one  end  hinge,  and  the  locking  of  the 
two  pieces  by  means  of  a  vertical  bolt  fixed 
in  the  bottom  piece,  and  pressing  up  through 
the  top  piece,  and  having  a  bevelled  or 
inclined  slot  at  top,  into  which  a  key  or  bolt 
of  a  wedge  form  is  huerted. 
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I  claim  also  the  holder  No.  3,  in  so  far  aa 
respects  those  arrangements  by  which  either 
of  the  jaws  or  clamps  can  be  folded  or 
doubled  back  on  the  other,  and  the  ends  of 
the  streak  reversed  without  removing  or 
shifting  the  streak  itself  from  the  holder. 

And,  finally,  I  claim  the  employment,  in 
the  construction  of  instruments  for  holding 
flax  and  other  like  materials,  while  being 
brushed,  heckled,  scutched,  or  otherwise 
treated,  of  gutta  percha,  in  combination  with 
wood  or  with  iron,  or  with  wood  and  iron, 
or  with  any  other  suitable  material  or  mate- 
rials. 


RBPOaTOF  THE  COMHISSIONEB.  OF  PATENTS 
OF  THE  DNITBD  STATES,  ON  EXPLOSIONS 
OF  8TEAM.BOILB&8,  DECEMBBB  30,  1848. 

(Concluded  tram  page  326.) 
It  is  objected  to  this  provision  that  the 
district  judge  is  not  likely,  from  the  charac- 
ter of  his  pursuits  and  associations,  to  be 
able  to  form  a  very  correct  estimate  of  the 
qualifications  of  applicants  for  the  office.  In 
some  cases  his  residence  is  remote  from  the 
port  where  the  duties  of  the  inspectors  are 
to  be  performed,  which  renders  it  improbable 
that  he  could  have  any  personal  knowledge 
of  the  character  of  applicants,  or  be  able  to 
exercise  over  them  any  supervision.  It  is* 
therefore,  proposed  to  place  the  appointing 
power  in  the  hands  of  a  resident,  or  resi- 
dentS)  of  the  port  where  the  inspections  ar« 
to  be  made,  and  with  mdividuals  the  cha- 
tweter  of  whose  pursuits  is  calculated  to 
render  them  competent  judges  of  the  qua- 
lifications of  the  applicants  for  the  place  of 
inspector.* 

Again ;  this  section  makes  no  provision 
for  a  separation  of  the  duties  of  inspecting 
hulls,  and  inspecting  boilers  and  machinery  ; 
but  renders  any  inspector  competent  to  per- 
form both.  The  qualifications  necessary  to 
perform  one  of  these  inspections  are  quite 
different  from  those  requisite  to  perform  the 
other.  The  inspector  of  hulls  should  be  a  man 
well  acquainted  with  boat  building,  whereas 
the  inspector  of  boilers  and  machinery  should 
be  a  sound  practical  engineer.  The  union  of 
both  these  offices  in  the  person  of  each  in- 
spector, renders  it  almost  certain  that  one 
of  the  duties  will  be  ill-performed,  and  gives 
rise  to  a  rivalry  and  competition  in  the 
highest  degree  prejudicial  to  the  character 
of  the  inspection ;  for  there  is  but  one  voice 
as  to  the  existence  of  the  fact  that  steam- 
boat owners  and  captafaie  will  always  employ 
in  preference  the  inspector  who  is  least 
iUthfsl  in  the  performance  of  his  duty.    By 
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dividing  the  offices,  and  thus  taking  away 
competition,  the  inspector  would  be  more 
independent  and  more  likely  to  make  his 
inspection  thorough.*  This  end  would  be 
still  farther  secured  by  requiring  that  all 
boats  in  a  certain  trade  should  be  inspected 
at  a  certain  port,  thus  limiting  each  boat  to 
a  single  inspector.f 

A  recommendation  which  contemplates 
the  examination  of  inspectors  by  a  board 
consisting  of  the  best  practical  engineers, 
has  been  made  with  great  unanimity  by  all 
who  have  proposed  modifications  of  the  law.X 
It  is  also  proposed  that  the  same  board 
should  decide  on  the  qualifications  of  engi- 
neers, who  should  not  be  allowed  to  hold 
the  office  without  a  certificate  from  the  board 
of  examiners :  nor  should  boat-owners  or 
captains  be  permitted  to  employ  engineers 
without  such  certificate. 

The  elevation  of  the  character  and  stand- 
ing of  the  engineer  becomes,  in  the  views  of 
the  subject  taken  in  the  former  part  of  the 
report,  a  matter  of  primary  importance  to 
the  safety  of  the  public.  It  is  a  fixed  prin- 
ciple of  human  nature  that  men  become 
worthy  of  confidence  and  respect  in  pro- 
portion as  they  feel  themselves  to  be  re- 
spected. Services  which  are  deemed  worthy 
of  the  special  notice  of  the  law,  which 
are  well  paid,  and  to  perform  which  a 
man  must  go  through  a  course  of  prepara- 
tory training,  and  submit  to  a  rigid  and 
impartial  examination,  assume,  in  his  eyes, 
an  importance  which  they  cannot  have 
when  he  receives  his  appointment  without 
inquiry  as  to  his  qualifications,  and  is  left  to 
perform  its  duties  as  he  may.  In  the  former 
case,  the  right  performance  of  duty  becomes 
a  point  of  professional  pride ;  in  the  latter, 
it  sinks  to  a  mere  question  of  pay.  The 
unanimity  with  which  the  recommendation 
above  alluded  to  has  been  made,  of  a  board 
of  examiners  before  whom  all  candidates  for 
inspectorship,  or  the  office  of  engineer, 
should  be  required  to  pass  before  obtaining 
the  office  sought,  entitles  it  to  respectful  con- 
sideration. In  relation  to  another  depart- 
ment,  where  the  health  and  life  of  individuals 
are  placed  under  the  professional  care  of 
medical  men,  the  government  has  acted  upon 
the  plan  here  recommended.  The  evidence 
of  having  received  a  medical  education,  and 
the  diploma  of  the  most  eminent  medical 
school,  are  not  considered  a  sufficient 
guaranty.  The  candidate  for  a  medical 
appointment,  in  either  arm  of  our  military 
service,  must  pass  a  searching  examination, 
by  an  able  board  of  examiners,  as  to  his 

*  Cist's  Communication,  Appendix  f  G]  No.  1. 
t  Ibid. 

t  Ckimmuaioations  of  Elliot,  Gceen,  Dawson,  tte.. 
Appendix  [G.} 


UNITBD  STATES,    ON  BXPIOSIONS  OF  STEAM-BOILERS. 


375 


knowledge  of  the  theoretical  and  practical 
parts  of  his  profession ;  yet  the  number  of 
Uves  dependent  upon  the  skill  and  care  of 
any  one  of  these  officers  is  not  for  a  moment 
to  be  compared  with  those  that  hang  upon 
the  doubtful  competency  of  an  inspector  of 
steam  boilers,  or  a  steam-boat  engineer.  The 
ignorance  of  the  former  may  send  men  to 
their  graves  singulaiim  and  by  retail ;  but 
one  act  of  carelessness  in  the  latter  may 
cause  the  instant  destruction  of  hundreds.  If 
the  magnitude  of  the  interest  at  stake  is  a 
sufficient  reason  for  the  examination  in  the 
one  case^  it  is,  h  Jortiori,  a  reason  in  the 
other.  Faithfully  administered  >  there  can 
be  little  doubt  that  such  a  system  would  tend 
to  give  new  dignity  to  the  employment,  by 
establishing  a  higher  standard  of  qualifica- 
tion. 

The  fourth  section  of  the  law  prescribes 
the  duties  of  the  inspector  of  hulls,  and 
regulates  his  fees.  The  inspection  of  hulls 
by  a  government  officer  is  thought  unneces- 
sary, inasmuch  as  the  insurance  -  offices, 
which  have  a  deep  stake  in  the  security  of  the 
vessel,  have  competent  inspectors,  appointed 
by  themselves,  whose  examination,  it  ap- 
pears, is  much  more  rigid  than  that  of  the 
government  inspectors  ;  and  it  is  said  to  be 
no  uncommon  case  for  a  boat  to  be  con- 
demned by  the  insurance-office  inspector 
which  has  just  received  the  certificate  of  the 
United  States  officer.*  It  is  urged,  more- 
over, with  some  force,  that  vessels  which 
navigate  the  ocean,  the  soundness  of  whose 
hulls  is  a  matter  of  much  greater  consequence 
to  the  safety  of  the  travelling  world  than  that 
of  the  hulls  of  steam-boats,  are  not  burdened 
with  this  tax,  but  left  to  the  exclusive  care 
of  the  insurance  inspectors.f  It  is  proposed, 
as  an  additional  amendment  to  this  section, 
that  the  inspectors  should  be  paid  by  the 
government.^ 

By  the  fifth  section  of  the  law,  the  inspec- 
tors are  required  to  make  a  certificate  as  to 
the  soundness  of  the  boilers,  and  to  furnish 
the  master  or  owner  of  the  boat  with  a 
duplicate  of  the  same.  If  the  inspection,  as 
at  present  conducted,  be,  as  it  is  represented, 
a  useless  tax  upon  boat-owners,  and  of  no 
value  as  a  guaranty  of  the  safe  condition  of 
the  hollers,  the  certificate  can  only  serve  to 
beget  a  false,  perhaps  a  fatal,  confidence  in 
the  minds  of  the  passengers.  Such  is  the 
opinion  expressed  by  the  Cincinnati  Associa- 
tion of  Engineers.  (I  Before  the  certificate 
can  be  of  any  value,  the  course  to  be  pur- 

*  Cisf  s  Communication,  Appendix. 
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sued  in  the  inspection  must  be  plainly  laid. 
down,  and  solnc  exact  standard  of  thickness, 
strength,  &c.,  be  adopted,  below  which  no 
boilers  should  be  suffered  to  fall  without  ft 
denial  of  the  certificate.* 

The  intervals  at  which  inspections  of  hulls 
and  boilers  are  to  be  respectively  performed, 
are  regulated  by  the  sixth  section  of  the  law. 
The  fact,  well  a8certained,t  that  the  strength 
of  boilers  may  be  so  impaired  by  the  mis- 
usage  of  a  sii^e  trip  as  to  be  utterly  unsafe, 
would  seem  to  be  a  sufficient  objection  to 
such  a  limitation.  And  yet  to  subject  the 
owners  to  frequent  inspections  at  a  heavy 
cost,  and  which  may  possibly  be  in  most 
cases  unnecessary,  appears  to  be  a  measure 
unwarrantably  oppressive,  and  which  would 
operate  most  severely  upon  those  who  were 
most  worthy  of  public  confidence.  Some 
have  gone  so  far  as  to  recommend  the 
monthy  application  of  the  hydrostatic  testt 
To  secure  the  benefit  of  frequent  inspections, 
while  their  oppressiveness  to  owners  should 
be  avoided,  it  has  been  suggested  that  the 
inspectors  should  receive  from  the  boat  their 
fees  for  the  semi-annual  examination,  and, 
in  addition,  a  small  salary  from  the  govern- 
ment ;  in  consideration  of  which  it  shall  be 
their  duty  to  visit  and  inspeet,  without  un- 
necessary delay,  each  boat  that  arrives  at 
the  port.  II 

The  seventh  section  requires  the  safety- 
valve  to  be  opened,  when  the  vessel  stops 
for  any  purpose  whatever,  under  a  penalty 
of  two  hundred  dollars.  Such  a  provision 
must  have  arisen  from  a  misapprehension  of 
the  consequences  that  may  arise  from  the 
adoption  of  a  fixed  rule  with  regard  to  the 
opening  of  the  safety-valve.  If  the  views 
advanced  in  the  former  part  of  this  report, 
as  to  the  causes  of  explosions  be  correct, 
the  opening  of  the  valve  at  a  stopping-place 
might,  under  some  circumstances,  be  the 
cause  of  the  very  accident  it  was  intended  to 
prevent.  If  the  water  were  low,  and  the  top 
of  the  flues  overheated,  the  opening  of  the 
valve,  causing  a  violent  ebullition  or  "froth- 
ing," would  throw  the  water  into  contact 
with  the  over-heated  metal,  thus  suddenly 
generating  a  quantity  of  highly-elastic  steam, 
to  which  the  valve  could  not  afford  a  suffi- 
ciently rapid  exit,  and  an  explosion  would 
be  the  necessary  consequence.  §  Measures 
tending  to  elevate  the  character  of  the  en- 
gineer, and  render  him  more  careful  and 
trustworthy,  would  do  away  with  the  necessity 
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for  any  sach  interference  with  the  minor 
regulation  of  the  engine. 

The  penalties  proyided  in  the  twelfth  see- 
tion  of  the  law  are  regarded  as  too  harsh, 
and  it  is  foond  that  on  that  account  they 
cannot  be  enforced.  Juries  cannot  be  in- 
duced to  subject  a  man  to  the  penalties  of 
manslaughter  for  an  act  of  negligence  to 
which  they  find  it  impossible  to  attach  the 
degree  of  guilt  which  so  severe  a  sentence 
would  seem  to  imply.* 

The  thirteenth  section  makA  the  fact  of 
the  explosion /?rtfii^ /act>  evidence  of  negli- 
gence, in  all  suits  or  actions  against  pro- 
prietors of  steam-boats  for  injuries  arising 
to  persons  or  property  from  the  bursting  of 
the  boiler,  Sec.  This  provision,  it  is  urged, 
raises  an  adverse  presumption  upon  a  fact 
which  it  is  impossible  to  deny,  and  throws 
upon  the  defendant  the  necessity  of  proving 
a  negative,  a  task  always  difficult,  and  ren- 
dered peculiarly  so  by  the  circumstances  of 
terror  and  excitement  which  always  attend 
these  events.  The  severity  of  this  feature 
of  the  law  is  said  to  have  driven  many 
worthy  and  enterprizing  steam-boat  pro- 
prietors from  the  business,  and  left  it  in 
hands  less  responsible.f 

The  law  of  1843  has  exclusive  reference 
to  the  steering  apparatus  of  "  vessels  pro- 
pelled by  steam,"  and  therefore  has  no 
bearing  upon  the  subject  of  this  report. 

Such,  then,  are  some  of  the  objections  to 
the  existing  law  which  have  been  advanced 
by  men  who  have  had  the  best  opportunities 
of  witnessing  its  practical  working.  Though 
it  can  scarcely  be  denied  that  they  are,  in 
the  main,  well  founded,  yet  the  undersigned 
is  not  prepared  to  recommend  the  remedies 
which  are  suggested.  He  is  convinced,  by 
as  thorough  an  examination  of  this  subject 
as  his  time  and  the  means  of  information  in 
his  possession  would  permit,  that,  by  de- 
scending to  the  details  of  management  in 
matters  of  which  it  cannot  be  the  best  jadge, 
the  law  subjects  itself  to  the  charge  of  op- 
pression, or  lays  itself  open  to  contempt.  If 
constructors  and  engineers  could  be  made 
competent  and  careful,  there  would  be  no 
necessity  for  minute  directions,  and  where 
they  are  not  so,  no  legislation  can  protect 
the  public  against  the  consequences  of  their 
misconduct.  For  it  is  not  to  be  supposed 
that  a  man  who  would  neglect  his  duty,  at 
the  risk  of  his  life,  could  be  induced  to  per- 
form it  by  any  motives  the  law  could  bring 
to  bear  upon  him. 

It  is  the  deliberate  opinion  of  the  under- 
signed, that  the  best  remedy  for  all  the  evils 
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complained  of  would  be  to  make  a  strong 
appeal  to  the  interests  of  boat- masters  and 
proprietors,  by  giving  a  remedy,  where  ex- 
plosions result  in  injury  to  persons  or  pro- 
perty to  the  individuals  wounded,  or  to  the 
nearest  relative  or  friend  of  the  killed,  in  the 
shape  of  heavy  damages  recoverable  by  ac- 
tion at  law.  And  the  undersigned  would 
recommend  that  in  addition  to  the  personal 
responsibility  of  the  owners,  the  boat  itself 
should  be  held  by  way  of  Hen  to  respond 
the  damages  which  may  be  recovered  by  the 
plaintiff;  and  that,  in  case  the  owner  is  an 
incorporated  company,  the  members  of  the 
company  should  be  held  severally  as  well  as 
jointly  liable  in  their  individual  capacities. 
Such  a  course  would  bring  the  most  power- 
ful motive  to  bear  to  force  the  proprietors 
to  employ  in  the  construction  of  boats,  the 
best  materials  and  the  most  skilful  and  faith- 
ful workmen,  and  to  entrust  their  manage- 
ment to  those  engineers  alone  who  can  bring 
the  most  satisfactory  evidence  of  their  com- 
petency, carefulness,  and  good  character. 
Properly  constmcted,  the  steam  engine  is 
believed  to  be  as  free  from  defects  as  most 
human  contrivances,  and,  under  careful  and 
intelligent  management,  as  free  from  danger 
as  the  nature  of  the  powerful  agent  it  is  in- 
tended to  control  can  allow  us  reasonably  to 
expect. 

In  expressing  these  views  the  undersigned 
would  not  be  understood  as  intending  to  un- 
dervalue or  discourage  the  exercise  of  inge- 
nuity in  the  multiplication  of  the  means  of 
security,  or  those  investigations  of  science 
which  tend  to  develope  the  natural  eaiuet 
upon  which  these  lamentable  oocnrrenoea 
may  depend.  On  the  contrary,  he  is  con- 
vinced that  the  government  cannot  more 
legitimately  exercise  an  enlightened  care 
over  the  safety  of  the  people,  than  by 
fostering  such  ingenuity,  and  promoting 
such  investigations  by  providing  the  means 
for  their  prosecution. 

The  peculiar  circumstances  of  weateni 
steam  navigation  seem  to  make  it  a  subject 
worthy  of  special  attention.  The  fact  that 
disasters  seem  in  a  great  measure  to  have 
ceased  in  all  parts  of  the  country  except  on 
the  Mississippi  and  its  tributaries,  renders  It 
probable  that  there  are  causes  in  operation 
on  those  waters  which  do  not  exist  elsewhere, 
and  which  deserve  investigation.  One  of 
these  causes  may  be  found  in  the  quantity 
and  peculiar  nature  of  the  deposits  from  the 
turbid  water  of  those  streams.  From  a  re- 
port made  to  the  American  Association  for 
the  advancement  of  science,  in  Septembert 
1848,  it  appears  that  of  the  whole  mass  of 
water  passing  down  the  Mississippi,  whoa 
examined  near  Natches,  not  less  than  one 
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part  in  every  528  is  solid  matter,  capable 
of  being  deposited  by  simple  repose.  How 
mach  more  would  have  been  deposited  bad 
the  water  experimeDted  on  been  evaporated 
to  dryness,  or  in  other  words,  how  much 
■olid  matter  was  in  a  state  of  chemical  so- 
lution, has  not  yet  been  determined.  That 
the  quantity  thus  held  in  solution  is  very 
considerable,  is  rendered  probable  from  the 
known  fact  that  the  waters  of  the  Ohio  at 
least  give  iocmstations  to  evaporating  ves- 
•ols,  even  when  no  turbidness  or  medumi- 
eally  suspended  matter  exists  in  it.  It  is 
also  known  to  possess  the  quality  of  **  hard- 
D«n,"  as  proved  when  tested  by  the  usual 
re«agenta. 

The  exact  nature  of  these  sediments  has 
not  yet  been  ascertained,  but  seems  emi- 
nently worthy  of  a  careful  determination. 
Their  bearing  upon  the  question  of  efficiency 
of  the  safety  apparatus  is  frequently  alluded 
to  in  the  Report  of  the  Board  of  Kxaminera 
of  1844,  so  often  referred  to ;  but  the  in- 
Teatigation,  not  being  contemplated  by  their 
appointment,  was  not  gone  into.  The  utility 
ti  such  an  investigation  will  be  apparent 
from  the  fact,  before  alluded  to,  that  in  the 
ease  of  sea-going  steamers,  it  has  led  to  the 
diacovery  of  the  nature  of  some  of  these  in- 
crustations and  the  application  of  a  solvent. 

The  same  minute  and  searching  inquiriea 
which  have  been  instituted  with  regard  to 
the  strength  of  materials  for  boilers,  the 
causes  of  explosions,  and  their  remedies, 
and  the  numerous  incidental  questions 
hitherto  examined  under  public  authority, 
if  applied  to  the  peculiar  circumstances  of 
wcatem  navigation,  would  undoubtedly  tend 
to  develop  the  causes,  and  suggest  remediea 
for  the  evils  which  still  exist  in  connection 
with  that  important  branch  of  our  internal 
trade.  Many  points  of  the  subject  would 
■Qggest  themselves  to  the  scientific  minds  to 
which  it  should  be  referred— minds  compe* 
tent  to  detect  by  observation,  and  develop) 
by  experiment  the  difficulties  in  which  it  is 
involved. 

I  have  thus,  as  far  as  the  means  of  infor- 
mation in  my  possession  permitted,  com- 
plied with  the  requisition  of  the  Senate.  In 
doing  so,  free  use  has  been  made  of  the 
latest  and  best  authoritiea  on  the  subject  of 
boiler  explouons,  and  it  is  believed  tbat  full 
credit  is  given  wherever  such  souroea  have 
been  resorted  to.  The  labours  of  the  Frank- 
lin Institute  Committee  have  been  considered 
aa  the  most  valuable  additiona  to  the  amount 
of  our  knowledge  on  the  subject,  and  they 
have  tiierefore  been  largely  quoted.  It  is  a 
subject  of  regret  that  so  little  that  is  new  in 
relation  to  the  causes  and  the  means  of  pre- 
vention of  explosiona  could  be  submitted 


for  your  consideration.  The  aoeounts  given 
in  the  returns  go  so  little  into  detail,  and 
are  marked  by  so  many  important  omissions, 
that ,  any  stUisfactory  generalizations  from 
them  were  rendered  almost  impossible.  But 
the  undersigned  is  of  opinion  that,  though  the 
present  report  may  throw  no  new  light  on 
the  subject,  yet  the  service  of  presenting,  jn 
one  condensed  general  view,  a  retumi  of  the 
present  state  of  knowledge  m  relation  to 
tills  subject,  in  a  form  intelligible  to  the 
general  reader,  may  be  one  of  some  value 
hi  its  bearing  upon  intelligent  legislation, 
and  as  affording  a  useful  source  of  informa- 
tion to  the  practical  men,  perhaps  defi- 
cient in  scientific  knowledge,  into  whose 
hands  this  report  may  possibly  fall. 

The  main  points  of  this  inquiry  seem 
to  have  been  exhausted  by  the  very  able 
Report  of  the  Committee  of  the  Frank- 
lin Institute.  Their  investigations  may 
be  considered  as  having  settled  most  of 
tbe  questions  to  which  their  attention  was 
directed.  There  still  remain,  however,  some 
points  not  fully  determined  by  that  Com- 
mittee, and  which  have  already  been  alluded 
to  in  ih\B  report,  but  which  may  well  be  re- 
capitulated here.  They  are :  1st.  As  to  the 
extent  to  which  a  local  relief  of  pressure 
would  operate  to  produce  a  difference  of 
level  in  the  water  in  a  boiler,  and  whether 
an  explosion  could  result  from  such  differ- 
ence. 2nd.  A  more  full  investigation  of  the 
repulsion  between  water  and  metals  heated  to 
a  certain  temperature.  3rd.  The  whole  sub- 
ject of  incrustations  is  yet  comparatively 
open  as  a  field  for  investigation. 

On  these  pohits  the  undersigned  takes  the 
liberty  of  suggesting  the  institution  of  an 
investigation,  to  be  made  at  the  expense  of 
the  government,  and  conducted,  aa  were  the 
valuable  labors  of  tbe  Franklin  Committee, 
under  the  auspices  of  some  recognized  scien- 
tific association.  On  the  subject  of  depo- 
aites,  these  experiments  should  extend  to 
the  sediments  of  all  the  principal  rivers 
navigated  by  steam  in  our  country.  Aside 
from  the  relation  to  the  subject  now  under 
consideration,  the  geological  results  of  such 
an  investigation  could  not  fail  to  be  of  great 
interest  and  value. 

I  have  the  honour  to  be, 
*  Very  respectfully. 

Your  obedient  servant, 
Edmund  Bu&ki, 

CommMoner  of  PatenU. 

To  tbe  Hon,  Gbo*  M.  Dallas, 
Vtee-Pretideni  nf  ike  Umfed  Siaiu, 
imdPreiidmit  of  the  Senate. 
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Gaspabd  Brandt,  Little  Graj's-Inn- 
lane»  Middlesex,  mercluLnt, Jbrin^ovemenU 
in  the  construction  of  the  hearings  of  railway 
engine*,  6nd  railway  and  other  carriagee 
noy)  in  nte.  Patent  dated  April  13,  1849. 

Mr.  Brandt's  invention  consists  in  the 
application  of  a  pair  of  antifriction  wheels, 
or  rollers,  to  the  bearings  of  carriage  axles. 
The  antifriction  rollers  are  mounted  upon 
separate  axles,  supported  in  the  back  and 
front  faces  of  the  axle  box,  which  is  made 
with  a  slot  to  receive  the  carriage  axle,  and 
attadied  by  springs  to  the  body  of  the  engine 
or  carriage.  The  axle  box  is  ftirtber  secured 
by  means  of  bands,  which,  however,  allow 
it  to  slide  freely  up  or  down.  The  antifric- 
tion roUers  bear  upon  the  axle  and  make 
but  partial  revolutions  to  one  entire  revolu- 
tion of  the  latter.  The  top  of  the  slot  ii 
made  circular,  so  that  should  the  rollers 
give  way,  it  may  bear  on  the  axle,  and  the 
carriage  be  thereby  supported.  In  applying 
this  invention  to  ordinary  carriages,  wagons, 
for  instance,  the  antifriction  rollers  are 
placed  in  the  nave. 

Claim, — ^The  mode  of  constructing  the 
bearings  of  railway  engines  and  railway  and 
other  carriages. 

Louis  Prosper  Nicolas  Duval  Pibon, 
of  Paris,  engineer.  For  certain  improve- 
mentt  in  tubes,  pipes, /lags,  kerbs  for  pave- 
ment, and  tram-roads.  Patent  dated  April 
16,  1849. 

M.  Piron  states  that  his  invention  consists 
in  constructing  piers  and  breakwaters  by 
driving  a  number  of  hollow  iron  piles,  bound 
together  by  clamp  irons,  and  arranged  in 
compartments,  which  are  afterwards  to  be 
filled  with  concrete,  as  well  also  as  the  inter- 
stices between  them;  and  that  it  may  be 
applied  to  the  dififerent  other  uses  mentioned 
in  the  title  by  employing  iron  moulds  and 
hollow  iron  cores,  the  spaces  between  which 
are  to  be  filled  with  concrete  rammed  down 
hard.  M.  Pfa-on  proposes,  lastly,  to  con- 
struct foundatioiis  for  lighthouses  and  other 
purposes  hy  employing  two  concentric  cylin- 
ders composed  of  sheet  iron  riveted  toge- 
ther, with  the  space  between  their  two 
peripheries  filled  with  concrete,  which  will 
have  the  effect  of  causing  them  to  sink  in 
proportion  as  the  sand  is  dug  out  from  the 
inside  cylinder. 

Cfatm*.— 1.  The  production  of  tubes, 
pipes,  flags,  kerbs  for  pavement,  and  tram- 
rods,  by  inclosing  concrete  between  t#o 
surfiMes  of  iron. 

2.  The  application  of  concrete,  combined 
with  two  iron  surfaces,  to  the  construction 
of  piers,  breakwaters,  viaducts,  bridges,  &c. 


[M.  Piron  is  very  good ;  but  he  has  dis- 
closed to  us  no  more  than  all  the  world — on 
this  side  of  the  Channel,  at  least — knew 
before.  If  he  will  refer  to  the  papers  by 
the  late  Brig. -Gen.  Sir  Samuel  Bentham, 
which  have  appeared  at  different  times  in 
our  pages,  and  to  the  specificatiotts  of  Mr. 
Bush,  Dr.  Potts,  and  Mr.  Beardmore,  he 
will  find  that  he  has  been  fuUy  antieipatedl 
in  everything  he  proposes.] 

Jambs  Childs,  Barl's-court-road,  Old 
Brompton,  Middlesex,  wax  bleacher.  .Fbr 
improvements  in  the  manufacture  qf  can- 
dles, night  lights^  and  candle  lamps.  Patent 
dated  April  16,  1849. 

These  improvements  consist— 

1.  In  bleaching  palm  oil,  tallow,  and 
fatty  bodies  by  the  application  of  oxide  of 
chlorine,  in  the  following  manner :— One  ton 
of  palm  oil  is  heated  to  a  boiling  point  id 
wooden  vessels  by  free  steam,  then  allowed 
to  settle,  and  mixed  with  2  lbs.  of  chlorate 
of  potass,  4  quarts  of  sulphuric  acid,  sp.  g. 
1*8,  diluted  with  an  equal  quantity  of  water. 
It  is  then  boUed  for  twenty  minutes,  and  1 
pint  of  sulphuric  add,  likewise  diluted  with 
water,  added  to  it ;  after  which  it  is  allowed 
to  cool,  when  it  is  ready  for  use. 

2.  In  coating  the  wicks  of  tallow  candles, 
which  do  not  require  snuffing,  with  stearic 
acid. 

3.  In  making  the  night  lights  of  different 
materials  in  horizontal  strata — the  top  one 
of  a  long-consuming,  and  consequently  ex- 
pensive substance,  and  the  bottom  one  of  a 
quicker  consuming  and  cheaper  substance. 

4.'  In  constructing  the  cases  or  boxes  of 
nigtit  lights  of  wood,  Instead  of  paper,  is 
heretofore;  or, 

5.  Constructing  the  cases  of  sheet  metal, 
which,  from  its  indestructability,  will  prove 
(so  it  is  stated)  more  economical  than  either 
the  preceding  or  any  other  method. 

6.  In  manufacturing  the  nozzles  of  can- 
dle lamps  of  glass  or  earthenware  instead  of 
metal,  in  order  to  prevent,  as  much  as  posri- 
ble,  the  communication  of  heat  from  the 
flame  to  the  tallow. 

Claims, — 1.  Bleaching  palm  oil,  taUow, 
and  other  fatty  bodies^  by  mesns  of  oxide 
of  chlorine. 
2.  Coating  the  wicks  of  tallow  candles  whidi 
do  not  require  snuffing  with  stearic  acid. 

3.  Making  night  lights  of  different  mate- 
rials in  strata. 

4.  Making  the  eases  or  boxes  of  night 
lights  of  wood  or 

5.  Of  metal. 

6.  Manufacturing  the  hosdes  of  oftndle 
lamps  of  glass  or  ^rthenware. 
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TaoKAS  CocKsxT,  Little  Bolton,  Lan- 
caster, millwright ;  and  Jamxb  Nightht. 
OALK,  of  Brightinet,  in  the  same  connty, 
bleacher.  For  certain  machinery  iofaeili-' 
tote  ike  waehing  and  cleansing  of  cotton 
and  other  fabrics t  which  machinery  is  appH' 
cable  to  certain  operations  in  bleachinffi 
tfyeiny,  printinfft  and  sizing  warp  and  piece 
Snoods.    Patent  dated  April  16,  1849. 

Thia  machinery  consista  of  a  long  trough 
filled  with  water,  above  the  snrface  of  which 
a  number  of  beaters  and  angular  carriera 
are  atranged  alternately  and  supported  on 
axles  passing  through  the  sides.  Beneath 
the  bMters  and  carriers,  and  immersed  in 
the  water,  are  a  like  number  of  rollers.  The 
beaters  consist  each  of  two  leaves,  so  that 
at  each  revolution  they  strike  the  fabric 
twice,  and  are  made  to  rotate  by  the  inter- 
Tention  o(  toothed  gearing  from  any  prime 
mover,  while  the  only  motion  communicated 
to  the  carriers  and  rollers  is  that  which 
results  from  the  passage  of  the  fabric  over 
their  peripheries.  The  fabric  is  passed  over 
the  carrier,  nearest  to  the  outflow  end  of  the 
trough,  under  the  immersed  roller,  then  over 
'  the  beater,  afterwards  under  another  im- 
meraed  roller,  and  so  on  throughout  the  se- 
ri<S8 — tra\'elliog  in  a  direction  the  opposite  to 
that  of  the  current.  In  order  that  as  it  becomes 
cleansed  it  may  encounter  cleaner  water. 
When  the  fabric  is  slight  the  beaters  are 
driven  at  a  reduced  speed  by  the  application 
of  dutch  boxes  to  their  ailes.  The  fobric 
is  drawn  between  a  pair  of  pressing  rollers, 
and,  lastly,  wound  upon  another  roller  to  be 
ready  for  use.  This  machinery  may,  it  is 
stated,  be  readily  applied  in  the  bleaching^ 
dyeing,  printing,  and  sizing  of  warps  and 
pieee  goods. 

Claims* —  1.  Combining  a  number  of 
beaters  with  a  trough,  so  as  to  cause  the 
fabric  to  descend  into  and  ascend  from  the 
water  successively. 

2.  Combining  a  series  of  angular  earriert 
with  a  succession  of  beaters,  as  described. 

3.  The  application  of  clutch  boxes  to  the 
axles  of  the  beaters,  for  the  purpose  of 
reducing  their  speed. 

RoBsaT  Clioo,  Jo»ph  Hikderson, 
and  Jambs  Calvbrt,  Blackburn,  Lancas^ 
ter,  manufaoturers.  Fbr  certain  rmprwe* 
ikenis  m  looms  /br  weammg.  Patent  dated 
Atiril  16,  1849. 

These  improvements  ref^r,  firstly,  to  ar- 
rangements for  applying  the  brakes  to  the 
driving  pulley  of  power  looms  previously  to 
their  being  thrown  out  of  gear ;  secondly,  to 
Jaw  temples ;  and  thirdly,  to  what  is  known 
by  the  name  of  "  Smith's  temple." 

1*  The  patentees  propose  to  dispense  with 
tile  ordinary  spring  or  loose  sweU,  the  f^ 
and  finger  on  the  stop  rod,  and  to  employ 
iMlead  a  citffBd  w  i^gmental  piaoe  ottMhed 


to  the  top  of  the  baek  or  upright  lever,  whieh 
projects  at  right  angles  from  the  tail  levers 
The  end  of  the  latter  is  keyed  on  an  axle, 
which  is  their  common  centre  of  motion^ 
while  the  other  end  is  furnished  with  a 
notch  that  takes  into  a  slot  in  the  connecting 
rod  of  the  brake  apparatus.  The  tail  lever 
is  curved,  and  travels  under  a  bowl  upon 
the  loom,  so  that  when  the  shuttle  boxes 
regularly,  the  segmental  piece  which  eonsti- 
tutes  the  swell  is  previously  withdrawn  firom 
the  box  ;  but  when  it  fails,  a  spring  behind 
the  swell  forces  it  into  the  box,  and^  as  the 
slay  advances,  it  thmsts  the  tsil  lever  for- 
wards, whereby,  through  the  intervention  of 
the  connecting  rod  and  a  system  of  jointed 
levers,  the  brake  will  be  applied,  while 
the  fuiher  advance  of  the  slay  will  cause 
the  driving  band  to  traverse  from  the 
fast  to  the  loose  pulley.  By  tiiis  arrange- 
ment for  partially  stopping  the  loom  before 
it  is  out  of  gear,  it  is  stated,  that  a  light 
description  of  brake  can  be  employed,  and 
injury  from  eoncussion  avoided.  Or,  the 
driving  pulley  is  made  with  a  conical  peri- 
phery, and  is  arrested  in  its  revolution  by 
the  application  of  a  rod  with  an  inelined 
surface. 

2.  The  improvements  in  jaw-temples  ooa- 
sists  in  placing  one  on  each  side  of  the  fiib- 
ric  (fbr  the  purpose  of  keeping  it  distended) 
and  communicating  motion  to  their  respee- 
tive  jaws  by  means  of  bevel  gearing  and  A 
system  of  levers  and  springs.  The  free  end 
of  the  levers  rest  upon  two  heart-shaped 
cams,  which  are  keyed  upon  the  same  drir- 
ing  axle,  whereby  the  jaws  are  opened  or 
closed,  and  caused  to  approach  to  or  retire 
fiT>m  each  other,  as  required. 

3.  Lastly)  as  regards  "  Smith's  temple," 
it  is  proposed  to  fix  a  rod  upon  the  top  of  the 
fiibric,  extending  across  from  One  temple  to 
the  other  for  3ie  purpose  of  keephig  it 
down. 

Obtms. — 1.  Efiecting  the  application  of 
friction  breaks  in  power  looms  previously  td 
their  being  thrown  out  of  geair,  and  the 
mechanism  for  applying  them  to  tiie  drivixig 
pulley. 

2.  The  arrangement  for  eansingthe  tafl 
lever  to  travel  under  the  bo#l,  by  whieh  the 
swell  will  be  withdrawn  from  the  box  before 
the  shuttle  enters  it. 

3.  The  eonstru6tion  of  the  swell  and  baek 
lever  in  one  instrument. 

4.  The  employment  of  a  eonieal  driving 
pulley,  and  inclined  surface  for  the  purpose 
of  acting  as  a  break. 

5.  The  arrangement  of  jaw  temples. 

6.  The  use  in  '*  Smith's  temples  "  of  a 
rod  stretching  across  the  fabric  between  the 
roller  and  the  beam. 

William  Limjt,  Strand*  Wot  iu^Vov^ 
MMlt  in   iM  mmmfiuture  qf  mtaerink 
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fw  lubrieatmg  machinery.  Patent  dated 
April  16,  1849. 

These  improvements  consist  in  the  appli- 
cation of  the  prodaetfl  brought  over  by  the 
distillation  of  petroleum  as  a  lubricating 
substance  in  combination  with  other  mate- 
rials. The  petroleum  is  distilled  in  a  retort, 
and  the  greasy  products  are  mixed  in  the 
proportion  of  45  parts  to  32  parts  of  tallow, 
75  parts  of  soda  ley  (10''  to  11''  Beaum^), 
and  29  parts  of  water,  when  in  the  state  of 
saponification. 

CUdmt, — ^The  manufacture  of  lubricating 
matters  for  machinery  by  the  application  of 
the  products  of  petroleum. 

William  Henry  Phillips,  York-ter- 
race, Camberwell  New-road,  Surrey,  en- 
gineer. For  improvements  in  txtingvUhing 
flre,  in  the  preparation  qf  materials  to  be 
used  for  that  purpose,  and  improvements  to 
assist  in  saving  l\fe  and  property.  Patent 
dated  April  16,  1849. 

Mr.  Phillips'  present  invention  refers  ; 
firstly,  to  the  mode  of  constructing  appara- 
tus in  which  is  generated  the  gas  to  be 
applied  to  extinguish  fire,  and  which  was  the 
subject  of  a  former  patent ;  and,  secondly, 
to  the  preparation  of  the  material  by  the 
ignition  of  which  the  gas  is  generated. 

1 .  The  material,  consisting  of  equal  parts 
of  chlorate  of  potass  and  sngayrd  and  moulded 
into  a  homogeneous  mass,  is  placed  in  a  per- 
forated cylinder  within  a  second  perforated 
cylinder,  contained  in  a  third  cylinder,  which 
is  air-tight,  and  the  whole  is  inclosed  in  an 
outer  casing.  Water  is  placed  In  the  space 
between  the  bottoms  of  the  third  cylinder 
and  outer  casing,  which  is  fitted  with  a  ver- 
tical pipe  which  opens  into  the  space  be- 
tween the  second  and  third  cylinders,  so  that 
as  the  metal  expands  from  the  application  of 
heat,  the  water  will  be  forced  up  the  pipe 
and  made  to  mingle  with  gas,  which  will 
afterwards  escape  through  an  opening  in  the 
top  of  the  case.  The  "  material"  is  ignited 
by  driving  a  pin  down  into  the  midst  of  it. 
llie  patentee  describes  several  modifications 
of  the  preceding  apparatus,  among  which  is 
one  wherein  steam  is  applied  to  exhaust  the 
gas,  and  turpentine  poured  in  to  promote  the 
combustion  of  tiie  material. 

2.  Instead  of  mixing  the  materials  with 
water  and  moulding  them  into  form,  he  pro- 
poses to  boil  them  in  water,  and  evaporate 
a  portion  of  it,  so  that  the  mass  may  be  in 
a  plastic  state  and  easily  moulded  into  the 
desired  form. 

Claims,^!,  The  improvement  in  appa- 
ratus for  extinguishing  fire. 

2.  The  mode  of  preparing  the  materials 
employed  for  that  purpose. 

HsN&T  BnatBMBR,  of  Baxter  House,  Old 
St  Pancrat-road,  engineer.  For  in^frove- 
minis  i*  the  m^des  o/exfraetinffs&eeh&Hne 


juices  from  the  sugar^eane,  ttnd  in  tha  ma- 
nufactureqf  sugar,  as  also  m  the  machinery 
or  apparatus  employed  therein.  Patent 
dated  April  17,  1849. 

I.  Mr.  Bessemer  describes  and  claims, 
firstly,  a  cane  press,  of  which  the  following 
are  the  principal  characteristics  :— 

1.  The  machinery  for  expressing  the  sac- 
charine juice  is  combined  in  one  firamework, 
with  the  steam  machinery  for  working  the 


2.  The  canes  are  passed  through  perfo- 
rated tubes  laid  longitudinally,  and  l^t  open 
at  the  discharge  end — the  necessary  resist- 
ance to  the  expressing  piston  being  obtained 
by  the  friction  of  the  canes  against  the  inte- 
rior sides  of  the  tubes. 

3.  The  canes  are  cut  into  lengths  adapted 
to  the  size  of  the  containhig  tubes,  by  means 
of  the  same  pistons,  by  which  they  are  im- 
mediately afterwards  pressed.    And 

4.  The  reciprocating  movements  of  a 
steam  driving  piston,  are  combined  in  a  novel 
and  exceedingly  ingenious  manner  with  those 
of  two  expressing  pistons,  whereby  the  latter 
are  made  to  exert  throughout  each  stroke  a 
gradually  increased  pressure  with  a  gradually 
diminishing  velocity. 

II.  An  improved  apparatus  is  also  de- 
scribed and  claimed  for  heating  and  regu- 
lating the  temperature  of  the  cane  juice  in  its 
progress  from  the  cane  press  to  the  defecat- 
ing vessel. 

We  shall  give  in  an  early  Number  the  full 
details  of  these  improvements,  with  engrav- 
ings. 

Thomas  Nicholas  GaEXNiNO,  of  the 
firm  of  Messrs.  Bnrdekins  and  Greening,  of 
Sheffield,  cutlery  manufacturers.  For  ttn- 
provements  in  knives  and  forks.  Patent 
dated  April  17,  1849. 

As  table  knives  and  forks  are  now  ordina- 
rily manufactured,  the  blade  or  fork  is 
secured  to  the  handle  by  inserting  the  tang 
Into  a  hole  bored  for  it  in  the  centre  of  the 
handle  (the  tang  being  generally  much  shorter 
than  the  handle) ,  and  filling  in  with  reaia. 
And  when  it  is  intended  that  the  handle  should 
balance  the  blade  or  prong,  the  hole  is  en- 
larged for  the  purpose  of  introducing  a 
quantity  of  lead  sufficient  to  complete  the 
required  counterpoise.  When  knives  and 
forks,  however,  are  thus  made  up,  they  are 
very  apt  to  become  loose  in  thdr  handles 
from  tiie  shrinking  or  melting  of  the  resin, 
under  the  strong  heats  to  which  such  articles 
are  commonly  exposed,  especially  in  clean- 
ing ;  while  the  bandies  themselves  are  apt  to 
crack  and  split,  in  consequence  of  the  thin- 
ness to  which  they  are  reduced  by  the  extent 
to  which  the  hollowing  is  carried  out  in  order 
to  make  room  for  the  lead  required  to  pro- 
duce a  perfect  balance. 

Now,  Mr.  GreeniDg*!  iaproTementi  eon* 
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gitt  in  10  connecting  Icmres  and  forks  to 
their  handles  thst  it  shall  be  impossible  for 
them  to  become  detached,  through  mere 
tear  and  wear,  under  anj  circumstances; 
and  so  also  that  the  introduction  of  lead 
into  ihe  handles  as  a  balance  shall  be  ren- 
dered nnnecessarj.  He  effects  these  im- 
proyements  chiefly  bj  making  the  tang  of 
almost  the  entire  length  of  the  huidle,  and 
carrying  the  hole  in  which  it  is  inserted 
qnite  throngh  the  handle,  so  as  to  admit  of 
tho  tang  being  secured  at  its  extreme  end  by 
means  of  a  nut  and  screw.  The  blade  or 
prong  can  therefore  be  only  separated  from 
the  handle  by  purposely  nndouig  the  screw, 
while  the  tang,  from  its  increased  length, 
saffioes  (or  may  be  readily  made  to  suffice), 
together  with  the  increased  weight  of  the 
handle  itself,  to  balance  the  blade  or  prong. 
CUuuu. — 1.  The  making  of  knives  with 
tangs,  as  abore  described. 

2.  The  making  the  handles  to  balanne  the 
blades  or  prongs  without  the  use  of  lead, 

3.  An  improved  mode  of  putting  on  the 
ferrule  where  ferrules  are  used. 

Albxakdbr  Alliott,  of  Lenton  Works, 
Nottiojham,  bleacher.  For  improvement$ 
in  apparahu/or  mcirtaining  and  for  mark' 
ing  or  regUtering  tAe  force  or  pressure  of 
wind,  of  watett  and  of  tieamt  the  weigM 
of  goods  or  subsianees^  and  the  velocity  of 
carriages ;  also  an  apparaiusfor  ascertain' 
ing,  under  certain  circunislaneeSf  the  length 
of  time  elapsed  after  carriages  have  passed 
oMg  given  place,  and  for  enabling  the  place 
or  direction  of  floating  bodies  to  be  ascer- 
tained.   Patent  dated  April  17,  1849. 

Claims, — 1.  The  employment  of  an  inde« 
pendent  column  of  air  to  transmit  or  com- 
municate the  force  of  wind  (natural  and 
artificial)  to  a  r^tering  apparatus. 

2.  A  flexible  diaphragm  (which  acts  on 
the  column  of  air)  of  Tulcjmized  India-rub- 
ber, of  a  peculiar  form,  which  is  figured  and 
described. 

3.  A  registering  apparatus  on  a  new  plan. 

4.  An  air-pressure  registering  apparatus. 

5.  The  adaptation  of  the  apparatus  (1)  to 
ascertaining  and  registering  the  force  or 
pressure  of  wster. 

6.  The  adaptation  of  the  apparatus  (3)  to 
iteam. 

7.  Another. 

8.  An  improved  weighing  machine,  of 
which  the  chief  peculiarity  is,  the  employ- 
meat  of  wheel-work  carrying  numbering 
plates  and  index  hands,  that  are  moved  in 
proportion  to  the  elongation  of  a  spring,  but 
which  is  at  the  same  time  so  disconnected, 
that  the  power  required  to  move  the  wheel- 
work  shall  produce  no  effect  on  the  spring. 

9.  An  improved  method  of  moving,  by 
machinery,  the  weight  on  the  steelyard  of 
steelyard  weighhig  machines. 


10.  Another  method  of  effecting  the  pre- 
ceding  object. 

11.  A  third  method  of  ditto. 

12.  The  employment,  in  weighing  ma* 
chines,  of  a  system  of  numbering  wheels  for 
printing  and  registering  the  weights  as  as* 
oertained. 

B  il3.  The  employment  of  fluids,  in  a  pecu- 
lisr  manner,  to  ascertain  and  regubte  the 
velocity  of  carriages. 

14.  An  apparatus  for  ascertaining  the 
length  of  time  which  has  elapsed  after  a 
train  of  carriages  has  passed  any  given 
point. 

15.  Tho  construotion,  for  the  purpose  of 
ascertaining  the  place  or  direction  of  float- 
ing bodies,  of  the  mariners'  compass,  with 
chemically-prepared  paper  moved  by  suit- 
able clock-work. 

John  RuTHVax,  engineer,  Edinburgh, 
Scotland.  For  improvements  in  preserving 
lives  and  property  from  water  and  fire,  and 
in  producing  pressure  for  various  useful 
purposes.     Patent  dated  April  16,  1849. 

1.  Mr.  Ruthven  proposes  to  build  a  water 
tank,  either  on  the  roof  of  the  house  or  on 
an  eminence  at  any  convenient  distance  from 
it,  and  to  have  a  pipe,  similar  to  a  gas  pipe, 
running  down  the  front  of  the  house,  with 
an  outlet  pipe  opposite  a  window  la  each 
story.  The  ends  of  these  pipes  are  threaded, 
in  order  that  a  flexible  pipe  of  gotta  percha 
or  India-rubber,  or  other  waterproof  mate- 
rial, fitted  with  a  director  at  the  other  end, 
may  be  screwed  on  as  required. 

2.  The  patentee  next  describes  a  portable 
fire  extinguisher,  which  is  constructed  of  a 
vessel,  to  which  water  is  supplied  from  any 
convenient  source,  above  which  is  a  cylinder 
containing  a  piston  worked  up  and  down  by 
a  rack  and  pinion.  A  valve,  opening  up- 
wards, is  fixed  in  the  pipe  between  the  ves- 
sel and  cylinder.  At  the  side  of  the  cylinder 
is  an  air  vessel,  with  a  one-way  valvcd  pipe 
communicating  with  the  cylinder,  and  fitted 
with  a  flexible  pipe,  whereby  the  water  is 
conducted  in  any  required  direction  as  it  is 
forced  out. 

3.  A  life-preserver  follows,  which  consists 
of  an  air-tight  bag  constructed  to  fit  into  a 
hat,  traveUing-bag,  &o.,  which  is  provided 
wit'i  a  short  flexible  pipe  and  valve  opening 
inwards  when  air  is  blown,  and  closing  of 
itself  when  that  pressure  is  removed,  in 
order  to  allow  of  free  respiration. 

4.  An  improved  press  is  next  described, 
which  consists  of  a  bed-plate  with  two  pil- 
l<irs  (one  of  wbich  is  slotted)  fixed  to  the 
two  opposite  ends.  A  beam  lever  is  bolted 
in  the  fork  of  the  solid  pillar,  and  carries  in 
the  centre  a  connecting  rod  which  is  attached 
to  the  top  plate.  The  other  end  of  the  lever 
is  bolted  to  a  connecting  rod,  which  is  at- 
tached to  the  bottom  of  a  curved  lever, 
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pvoTided  with  a  handle,  so  that  the  depret- 
lion  of  the  latter  forces  the  heam  lever 
downwards,  and  oonseqnently  the  top  plate 
upon  the  bed  plate. 

Gabm, — 1.  As  regards  the  arrangement 
of  appa^atna  for  presenring  life  from  fire, 
the  screw  coaplings,  stop  cocks,  and  flexible 
pfpe^  of  some  impermeable  materiaL 

2.  In  respect  to  the  portable  fire  eztin- 
gnisher,  not  the  form,  hot  the  arrangements 
for  prodnciog  the  efiject. 

3.  Inflating  with  air  water-tight  bags, 
adapted  to  hats,  bags,  &&,  and  the  employ- 
ment of  the  one-way  Tal?e. 

4.  ^  ipegards  the  means  of  producing 
prefsu^e,  not  the  form,  but  the  arrange- 
ments for  producing  the  effect. 

CHAaLia  SHXPasRD,  T«eadenhall -street, 
London,  chronometer-maker.  For  certain 
improvemenU  m  working  docks  and  other 
time-ieeper9,  telegraphy,  and  utachinery  hy 
electrieitg.    Patent  dated  April  16,  1849. 

Clainu, — 1.  The  employment  in  chrono- 
meters, of  apparatus  actuated  by  electro- 
magnetism  for  winding  up  the  remontoir 
esc^>ement,  which  is  retained  by  a  detent. 

2.  GiTing  audible  signals  in  chronome- 
ters, by  means  of  a  locking  plate,  and  appa- 
ratus connected  therewith,  worked  by  electro- 
magnetism. 

3.  An  arrangement  of  apparatus  for  mak- 
ing and  breaking  the  circuit. 

4.  A  peculiar  arrangement  and  adaptation 
of  apparatus,  worked  by  electro-magnetism, 
to  chronometers. 

5.  The  combination  in  chronometers  and 
telegraphs,  of  two  pallets  and  detents  for 
giving  the  step-by-step  motion. 

William  Btde  Knapp,  Long  -  lane, 
Southwark,  chemist.  For  improvement*  in 
pr^aring  wood  for  the  purpotee  qf  matches 
and  fire-wood.  Patent  dated  April  17, 
1349. 

Claim. — ^A  mode  of  preparing  wood  for 
matches  and  fire-wood  by  immersing  it  in 
rosin  oil. 

William  Boward  Newton,  Chancery- 
lane,  C.E.  For  improvements  in  maehi' 
nfirg  for  the  manntfaetmre  qf  net,  lace^  or 
other  similar  fabrics,  (Being  a  communi- 
cation.)    Patent  dated  April  16,  1849. 

The  object  of  the  present  invention  is  to 
remedy,  by  the  following  arrangements,  the 
inconvenience  arising  (1 )  from  the  delivery 
of  unequal  quantities  of  warp  threads,  when 
tome  of  them  are  taken  up  to  form  the  work, 
and  the  consequent  di£ferent  degrees  of  ten- 
sion at  which  the  others  are  kept,  (2)  from  the 
decreasing  tension  of  the  warp  threads  due 
to  the  diminishing  diameter  of  the  warp 
beam  as  the  work  proceeds ;  and  (3)  from 
the  varying  tension  of  the  weft  threads  due 
to  the  same  cause. 

1.  Inftaad  of  winding  the  warp  thietds 


all  upo^  the  same  beam  as  htthertot  it  it 
now  proposed  to  wind  each  one  upon  a  aep«- 
rate  plate  which  is  rounded  at  top,  so  as  nol 
to  interfere  with  the  delivery  of  tiie  thraadU 
and  placed  in  one  of  the  cells  of  a  <'  hon^- 
comb  "  box. 

2.  The  thread  is  led  through  on*  of  the 
perforations  of  a  metal  plate,  and  wound 
^hree  or  four  times  round  a  bobbin,  which  is 
thereby  suspended,  whence  it  passes  through 
another  perforated  metal  plate,  aud  then  to 
the  machine.  The  bobbin  is  suspended  on 
a  carriage,  to  maintain  it  at  sutaUe  distaaoM 
from  the  top  and  bottom  plates. 

3.  The  inventor  places  aimilar  regulating 
bobhwB  between  the  weft  bobbins  and  the 
machine,  whereby  the  weft  threads  are  BAaiii- 
tained  at  a  uniform  degr^  of  tension.  Lastly, 
the  fobric  is  drawn  between  a  pair  of  pvesier 
rollers,  that  deliver  it  to  the  cloth  beam, 
which  is  driven  from  the  axle  of  one  of  the 
rollers,  in  order  that  the  strain  may  be  uni- 
form throughout. 

CZotfiw.—- 1.  Dispensing  with  the  use  of 
the  ordinary  warp  roller,  and  in  place  thereof 
arranging  the  warp  threads  separately  and 
indepeuikntly  of  each  other,  so  that  varying 
quantities  of  warp  thread  may  be  given  off 
as  required,  without  interfering  with  the 
tension  of  the  contiguous  threads. 

2.  The  use  of  regulating  bobbins  to  main* 
tain  the  warp  threads  at  a  uniform  degree  of 
tension. 

3.  The  arrangement  of  regulating  bobbins 
for  supplying  the  weft  threads  at  a  uniform 
degree  of  tension. 

William  Edwa&d  Nkwtom,  Chancery- 
lane,  civil  engineer.  For  imprmemaUa  in 
boilera  and  steam  generators.  (Being  a  com- 
munication.)   Patent  dated  April  17,  1849. 

This  invention  applies  to  steam  boilers  in 
which  the  tubes  are  used  as  water  passages 
instead  of  smoke  flues,  &c.,  and  oonsiats 
in  curving  one  of  the  ends,  and  causing  it 
to  pass  through  the  crown  to  nearly  the  top 
of  the  water,  to  allow  for  the  expansion  of 
the  metal.  The  other  ends  are  supported  in 
a  vertical  plate  behind  the  chimney,  and 
open  into  the  boiler.  The  turned  up  ends 
are  fixed  over  the  famace,  in  order  that  the 
water  may  travel  in  a  direction  opposite  the 
current  of  the  pjrodacts  of  combustion. 

Claim. — Making  the  water  tubes  or  pipes 
of  steam  boilers  or  generators  with  one  of 
the  ends  curved  or  turned  upwards,  and 
with  both  ends  communicating  with  the 
water  in  the  boiler. 

Gkorog  Remington,  Warkworth,  Nor- 
thumberluad,  civil  engineer.  For  certain 
improrenients  in  locomotive,  mariste,  and 
stationary  steam  engines,  and  in  hgdrasdie 
and  pneumatic  engines.  Patent  dated  April 
17,  1849. 

The  principal  foatom  of  Mr.  Remlngtoii's 
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niimeroiifl  improTements  and  modificatioiif 
(Qlnstrated  bj  fifty-one  drawings)  are— 

1.  A  mode  of  conTertiog  rectilineal  into 
rotary  motion,  By  canting  a  atnd  fixed  on 
the  piston  to  take  into  an  endless  groove  cnt 
on  Uie  inside  periphery  of  a  hollow  tube,  at 
acute  or  oblique  angles  to  its  central  axis. 
The  tube  passes  through  stuffing-boxes  in 
the  cylinder  covers  and  piston.  The  ar- 
rangement for  couTerting  rotary  into  recti- 
HumI  motion  is  the  convene  of  the  preceding 
one. 

2.  A  steam  valve,  consisting  of  a  cylinder 
doaed  at  one  end,  and  divided  into  two 
eompartmenta  by  a  central  partition,  the 
other  end  of  which  is  ground  smooth  to  fit 
ooBOflntrieally  on  the  steam  chest,  which  is 
divided  into  four  equal  compartments,  so 
that  as  the  valve  revolves  the  steam  will  flow 
up  the  first  compartment  and  down  the 
Moond  into  one  end  of  the  cylinder,  while 
the  steam  on  the  other  side  of  the  piston  will 
flow  up  the  third  compartment  and  escape 
to  the  exhaust  down  the  fourth.  The  con- 
tinued revolution  of  the  valve  will  cause 
steam  to  enter  the  previously-exhausted  end 
of  the  cylinder.  This  valve  gearing  is 
eoDfltructed  on  the  same  prindpla  as  first 
described. 


3.  An  arrangement  for  dispensing  with 
the  use  of  the  hollow  pipe  by  means  of  a  rod 
attached  to  the  piston  and  crank-pin,  which 
vibrates  in  an  opening  in  the  top  of  the 
cylinder.  This  opening  is  closed  by  a  flat 
valve,  which  carries  a  gland  through  which 
th9  rod  passes. 

4.  A  oiode  of  constructing  donhle-cylin- 
der  engines  by  employing  two  concentric 
cylinders.  The  space  between  the  outside 
and  inside  peripheries  being  fitted  with  tfi 
annular  piston  having  two.  rods  connected  \o 
cranks  set  at  right  angles  to  the  central  one. 

5.  Various  modes  of  centreing  oscillating 
cylinders  on  aoliid  trunnions,  and  admitting 
and  ej(hanstiog  the  9team  throvgh  joined 
pipes. 

Mr.  Remington's  claims  are  so  numerous 
and  voluminous,  and  refer  so  repeatedly  to 
arrangements  shown  in  the  drawings,  that  we 
must  decline  repeating  them,  except  the  first 
of  the  final  eight,  which  is,  by-the-by,  suffi- 
dently  comprehensive : — 

"All  the  arrangements  of  locomotive, 
marine  and  stationary  steam  engines,  and 
hydraulic  and  pneumatic  engines,  as  de- 
scribed in  the  specification  and  represented 
in  the  accompanying  drawings.'' 
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John  Debell  Tackett,  of  Plymouth,  Devon,  mer- 
chant, for  a  new  and  Improved  method  of  preparing 
a  manure  called  superphosphate  of  lime,  without 
using  any  acids  in  the  decomposition  of  the  various 
anbstanccfl  of  which  the  manures  now  in  use,  and 
for  which  patents  have  been  obtained,  called  super- 
phosphate of  lime,  by  tho  application  of  artifioial 
agency,  by  which  more  than  double  the  quantity  of 
a  true  superphosphate  of  lime  can  be  produced 
beyond  that  for  wliich  any  patent  has  hitherto  been 
granted,  that  the  same  may  bo  applied  in  the  pro- 
duction of  all  kinds  of  crops,  more  particularly 
wheat,  barley,  oaU,  turnips,  aad  other  vegetables. 
October  IS;  two  months. 

Thomas  Dawson,  of  Melton  •  street,  Euston- 
squarc,  xnacixiniBt,  fbrimprovemcnis  in  cutting  and 
shaping  ganucnts  and  (ithur  ariicles  of  dress  fur  the 
human  body.    October  18;  six  months. 

George  Shove,  of  Deptford,  Kent,  for  improve- 
ments &  manufacturing  ornamented  surfaces  when 
glass  and  other  substances  are  u^ed.  (Being  a 
communication.)    October  18;  six  months. 


Joseph  Stovel,  of  Suffolk-place,  Pall-mall  East, 
MiddUsex,  tailor,  for  improvements  in  coats,  part 
of  which  improvements  are  applicable  to  sleeves  of 
other  garments.    October  18;  six  months. 

David  llulett,  of  Holbom,  Middlesex,  gas  en- 
gineer ;  and  John  Birch  Paddon,  of  Lambeth,  gas 
engineer,  for  improvements  in  gas  meters  and  in 
gas  re(;ulators.    October  18  ;  six  months. 

Ethan  Campbell,  of  New  York,  philosophical, 
practical,  and  experimental  eni^ncer,  and  srtizan 
of  the  United  States,  for  certain  new  and  use- 
ful improvements  in  the  means  of  generating  and 
applying  motive  power  and  in  propelling  vessels. 
October  IS;  six  months. 

William  Wyatt,  of  Waterloo-cottage,  Oldswin- 
ford,  Worcester,  pump-makur,  for  improvements  in 
coating  the  surfaces  of  pumps,  pipes,  cisterns,  and 
other  articles  of  iron.  October  18;  six  months. 

Charles  J?elton  Kirkmau,  of  Argylo-street,  Mid- 
dlesex, gentleman,  for  certain  improvements  In 
machinery  for  spinning  or  twistiug  cotton,  wool,  oi 
other  fibrous  substances.    October  18 ;  six  months. 
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Date  of    No.  in 
Registra-  the  Re- 

tlon.     gister.         Proprietors'  Name^.  Addresses.  Subjects  of  Design. 

Oct.  18      2054      William  Tranter Birmingham... Lever  catch  for  pistol  locks. 

„      2055      A.  Beldham  and  Co.....  Portsca...... Tho  Roman  toga. 

15      2050      Oliver  and  Co Regent-street Graduated  plug-flower-pot. 

„      2057      Edward   Burgess    and 

Thomas  Hewetson..  Clerken well-green  — Robert-st., 

Bedford-row Thermomotive  spring. 

id      2058      Brown.  Lennox  and  Co.  Billitcr-squaro  and  Millwall Instrument  for  retamin/?  the 

links  of  a  flat  chain  in  posi- 
tion. 

17      2059      Charles  Minifie Bristol Shirt 

„      20no      Charles  C.  B.  Williams 

and  Co Old  Mon^guc- street,  Whltc-l 

chapel «.../ 
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To  InTentors  and  Patentees. 

MESSRS.  ROBERTSON  &  CO., 

VJlTSVT  fOLXCITOSS, 

166,  Fleet-itrtet,    London  f  and  99d,  New-sirett 

Birmingham. 
(Of  which   Arm  Mr.  J.  C.  ROBERTSON,   tho 
Edxtok  of  tht  MxcKAiiict'  Maoasxvx  from  its 
commeneoinent  in  1823,  ii  principal    partner,) 
undertako 

The  proenratlon  of  Patents 
For  England,  Scotland,  Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  bnsl- 
ness  relating  to  Patskts. 

Speelflcatlons  Drawn  or  KerUed. 

DI8CLAIMKB8,  AND  MBMOmANDUMB   OF 
ALTBaxTION    PKBPARSD    AND    BVaOLLXD. 

Careata  Entered  and  Oppoaitlona 
Conducted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OP  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

Advice  on  Cases  stibmittedj  fte.  Ac 

INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  cither  per- 
sonally or  by  letter. 

AGENTS:  For  Manchester,  Messrs.  Wise  and 
Wood,  S,  Cooper-street.  For  New  York,  Mr. 
Thomas  Prosser,  11,  Platt-strvet 


Advantages  of  Registering  De- 
signs for  Articles  of  Utility. 

Vndtr  the  New  Detignt  Act^  6  and  7  Vic.  e.  es. 

Protection  for  the  whole  of  the  three  Kingdoms 
by  one  Act  of  Registration. 

Protection  for  a  term  of  three  years. 

Protection  at  a  moderate  expense  (ftom  12/.  to 
20/.) 

Protection  immediate,  (may  be  obtidned  in  most 
cases  within  a  couple  of  days.) 

Power  of  granting  licenses  for  any  of  the  three 
Kingdoms,  or  any  of  the  cities,  towns,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  numbier 
of  persons. 

Summary  remedy  for  Infringements. 

For  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Mechanic^  Magazine, 
No.  1047,  price  M. ;  and  for  Lists  of  Articles  re- 
gistered under  the  New  Act,  see  the  subsequent 
Monthly  Parts. 

Specilications  and  Drawings,  according  to  the 
Provisions  of.  the  Act,  prepared,  and  Registrations 
effected  without  requiring  the  personal  attendance 
of  parties  in  London,  by  Messrs.  ROBERTSON  and 
Co.,  Patent  and  Designs  Registration  Agenu.  ]66» 
Fleet-street,  and  99b,  New-street,  Birmingham; 
or  by  their  Manchester  Agents,  Messrs.  Wise  and 
Wood,  8,  Cooper-street. 

Ornamental  Designs  also  registered  under  the 
5  and  6  Vic,  c.  100. 

To  Engineers  and  Boiler 
Makers. 

THE  BIRMINGHAM  PATENT  IRON  TUBE 
COMPANY  Manufacture  Patent  Lap  Welded 
Tubes,  under  Mr.  Richard  Prooser's  Patent,  for 
Marine,  Locomotive  and  all  Tubular  Boilers.  Also 
Tubes  for  Gas,  Steam,  and  other  purposes.'  All 
sorts  of  Iron  Gas  Fittings.  Works,  Smethwick, 
near  Birmingham.  London  WaiebouMi  68,  Upper 
Thamet-itreet. 


Baacter's  Patent  Oil-Colour 
Printing. 

BT  HSR  MAJKBTY'S  BOTAI.  LBTTIR8 
PATENT. 
PROLONGATION   of  the  Tenn  for  the  Sole 
Using  of  the  said  Inyention  having  be«n 
granted  to  the  Original  Patentee  by  the  reeom- 
mendation  of  the  Judicial  Committee  of  Her  Ma- 
jesty's FriTy  Conndl,  NOTICE  is  hereby  glTen 
that  LICENSES  for  using  the  said  InyenUon  will 
be  GRANTED  on  application  to  the  Patentee, 
11,  Northampton-square. 
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We  stated  in  our  last  the  leadinf?  fea- 
tures of  this  valuable  invention,  and  now 
proceed,  as  promised,  to  supply  from 
the  patentee's  specification  the  following 
descriptive  details. 

Mr.  Bessemer  introduces  the  first 
branch  of  his  improvements  —  those, 
namely,  relating  to  the  expression  of  the 
saccharine  juice  from  the  cane — by  the 
following  explanatory  re^iarks : — 

The  cane  mills  now  generally  employed 
for  extracting  the  saccharine  juices  from  the 
sagar-cane  consist  of  an  arrangement  of 
rollers,  the  number  and  position  of  which 
are  varied  ;  but  most  commonly  three 
rollers  are  used,  and  arranged  so  that  the 
canes  are  pressed  a  second  time  in  pass- 
ing through  the  spaces  between  them,  which 
spaces  are  increased  or  diminished  by  re- 
gulating wedges  or  screws,  motion  being 
communicated  to  the  rollers  by  suitable 
gearing  in  connection  with  any  first  mover ; 
ihe  canes  are  fed  endwise  in  between 
them  by  hand,  several  passing  through 
at  one  time,  crossing  each  other  occa- 
sionally in  all  directions.  The  expressed 
juioe  runs  into  a  receptacle  below,  and  the 
refuse  cane  or  megass  passes  out  on  the 
opposite  side  of  the  machine.  Cane  mills  of 
this  description  are  subject  to  various  defects, 
which  I  will  here  briefly  point  out,  in  order 
to  show  more  clearly  the  nature  of  the  pre- 
sent invention,  which  haj  for  its  object  to 
lessen  or  entirely  remove  these  defects.  In 
order  to  extract  the  juice  from  a  cane  by 
means  of  a  rolling-mill,  it  is  obvious  that 
the  rollers  must  be  set  sufficiently  close  to 
give  a  very  tight  pinch ;  but  the  rollers  must 
not  be  too  close,  otherwise  the  cane  trash  is 
ao  lacerated  and  broken  as  greatly  to  lessen 
the  value  of  the  waste  or  megass  for  fuel, 
besides  which,  the  too  hard  pressing  of  the 
cane  extracts  certain  other  matters  therein 
contained,  which  are  found  to  be  highly 
prejudicial  to  the  saccharine  juioe.  It  is 
therefore  clear  that,  t*  produce  the  beat 
effect,  the  rollen  should  be  set  at  a  certain 
ascertained  distance  apart,  which  distance 
ou^t,  of  course,  to  depend  on  the  thickness 
of  the  cane.  For,  suppose  two  rollers  are 
placed  so  as  to  produce  the  best  effect  on  a 
cane  of  1 1  inch  in  diameter,  and  that  in  the 
course  of  work  two  canes  pass  through  toge- 
ther, one  of  which  is  an  inch  thick  and  the 
other  two  inches,  it  must  follow  that  both 
will  be  done  imperfectly,  since  their  respec- 
tive bulks  are  as  four  to  one,  the  small  one 
being  only  partially  pressed,  and  a  small 


portion  of  the  saccharine  juice  extracted, 
while  by  the  larger  one  a  larger  quantity  of 
saccharine  juice  will  be  expressed,  but  mixed 
up  with  much  of  the  foreign  and  injuriou 
matters  before  referred  to. 

This  defect  is  common  to  all  and  every  of 
the  roller  mills  in  use,  and  is  totally  irre- 
spective of  the  number  and  position  of  the 
rollers.  Further ;  when  a  cane  is  passing 
between  a  pair  of  rollerb,  the  pressure  at  any 
one  time  does  not  extend  to  more  than  two 
or  three  inches  of  its  length,  and  the  ex- 
treme pinch  is  exerted  on  a  mere  line  only, 
where  the  rollers  approach  nearest  together — 
the  pressure  gradually  decreasing  on  each 
side  of  the  centre  of  pressure.  Now,  when 
rollers  of  two  feet  diameter  are  making  ten 
revolutions  per  minute,  their  surfaces,  and 
consequently  anything  passing  between  them, 
must  be  moving  at  a  rate  exceeding  one  foot 
per  second ;  therefore,  if  we  assume  that  the 
effective  pressure  upon  a  cane  amounts  to 
three  lineal  inches  at  one  time,  it  is  dear 
that  one-quarter  of  a  second  only  is  allowed 
for  expressing  the  juice  from  each  portion 
of  the  cane  under  operation — a  period  wholly 
inadequate  to  effect  the  thorough  displace- 
ment of  the  fluid  from  the  congeries  of  ceDa 
in  which  it  is  contained.  Neither  can  this 
evil  be  remedied  by  any  alteration  of  posi- 
tion or  arrangement  of  the  rollers.  Another 
serious  defect  of  the  roller  mill,  is  the  extras- 
ordinary  facility  it  affords  for  the  re-absorp- 
tion of  the  juice  after  it  has  once  been 
expressed.  The  cane,  it  is  well  known, 
consists  of  an  outer  rind  enveloping  a  spongy 
cellular  mass,  which  contains  the  saccharine 
juice.  The  spongy  mass  possesses  a  consi- 
derable amount  of  elasticity  when  deprived 
of  the  juice,  and  as  the  cane  emerges  from 
its  momentary  pressure  between  the  rollers, 
this  elasticity  causes  the  cane  to  expand  in 
the  same  way  as  sponge  does  when  relieved 
from  pressure,  when  it  re-absorbs  the  juioe 
which  is  flowing  in  contact  with  it  among 
the  rollers,  and  thereby  not  only  wastes  the 
juice,  but  leaves  the  refuse  cane  so  saturated 
with  it,  that  it  is  found  necessary  to  spread 
the  cane  trash  in  the  mill-yard  to  be  dried 
by  the  sun  before  it  can  be  used  for  taeL 

I  have  before  stated  that  the  pressure  on 
a  cane,  while  passing  between  the  rollers  of 
a  mill,  will  always  be  in  proportion  to  the 
rdative  thickness  or  diameter  of  the  cane 
and  the  amount  of  space  between  the  rollers ; 
but  the  amount  of  pressure  exerted  upon  the 
different  parts  of  the  cane  is  far  from  equal, 
since  the  rind  and  knots  are  more  hard  and 
woody  than  the  rest  of  the  cane,  and  there- 
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fore  sabjeeted  to  «  much  heavier  preasnre  jaice ;  and  thus  it  is  that  so  much  green 
than  the  intermediate  parts,  which  are  com-  wax,  chlorofile,  and  other  objectionable  mat- 
posed  chiefly  of  soft  cellular  matter  and      ters  are  expressed  from  the  knots  and  rind, 


which  should,  if  possible,  have  escaped  pres-  greater  pressure  upon  them,  by  which  the 
rare  altogether.  Their  superior  hardness  injurious  matters  before  referred  to  are  ez- 
and  BoUdSy  canse  the  rollers  to  exert  a  far      pressed,  the  juice  greatly  ooutaminated,  and 

82 


388  bessemer's  patent  improvehekts  in  the  manufacture  of  sugar. 


the  power  of  the  mill  absorbed.  This  defect 
is  common  to  all  roller  millsi  however  the 
rollers  may  be  varied  in  nnmber  or  position. 
Lastly,  the  action  of  the  rollers  upon  the 
canes,  when  great  or  repeated  pressure  is 
exerted  upon  them,  tends  to  lacerate  them  to 
a  considerable  extent,  causing  thereby  many 
of  the  larger  fragments  to  fall  into  the  juice, 
and  forcing  out  and  mixing  with  it  innumer- 
able small  pieces  of  the  ddicate  cellular  tis- 
sues of  which  the  structure  of  the  cane  is 
chiefly  composed,  the  mixture  of  which  with 
the  juice  greatly  increases  its  tendency  to 
fermentation,  and  impedes  the  process  of 
defeocation.  Having  thus  briefly  pointed 
out  the  more  prominent  defects  in  the  exist- 
ing roller  mills,  I  will  now  proceed  to  describe 
the  means  by  which  I  propose  to  remedy 
them. 

The  description  which  follows  is  illus- 
trated by  drawings,  from  which  the  ac- 
companying engravings  have  been  made. 
The  cane  press  is  there  represented  as 
being  combined  in  one  framing  with  a 
steam  engine,  which  works  by  direct  action 
without  the  intervention  of  any  gearing. 

Fig.  1  represents  a  side  elevation  of  the 
apparatus ;  fig.  2,  a  longitudinal  section  on 
the  line  xy  of  fig.  3 ;  alid  fig.  3,  a  plan  of 
the  same.  A,  fig.  1,  is  a  strong  iron  frame 
cast  in  one  piece.  At  one  end  this  framing 
forms  a  cistern,  A^,  for  the  reception  of  the 
expressed  juice,  the  bottom  of  which  slopes 
to  the  centre,  in  order  to  facilitate  the  run- 
ning off  of  the  juice.  BB  are  two  gun-metal 
tubes  or  trunks,  placed  above  the  cistern, 
A>,  which  have  their  ends  firmly  attached 
by  bolts,  CC,  to  the  ends  of  the  cistern,  and 
are  further  secured  thereto  by  the  projec- 
tions, WW,  which  are  cast  on  the  under  side 
of  the  tubes,  and  abut  against  the  ends  of 
the  cistern.  The  tubes  are  also  prevented 
from  springing  by  pillars,  XX,  which  stand 
up  from  the  bottom  of  the  cistern,  and  have 
bolts,  YY,  passing  up  through  them  and 
screwed  to  a  massive  boss  formed  on  the 
under  side  of  the  tubes.  The  tubes  are 
rectangular  in  their  cross  section,  and  are 
parallel  throughout  internally.  They  are  of 
a  width  sufficient  to  receive  a  cane  of  the 
largest  diameter :  they  are  made  of  tough 
gun-metal,  and  should  be  of  such  thickness 
as  to  be  capable  of  withstanding  a  consider- 
able amount  of  internal  pressure.  In  the 
middle  of  the  length  of  each  tube  there  is 
inserted  a  sliding  ram  or  piston,  D,  and  the 
two  pistons  are  connected  by  a  cross-bead, 
E.  The  crank-shaft,  6,  by  which  these 
pistons  are  worked,  is  made  of  wrought  iron, 
and  revolves  in  plummer  blocks  or  bearings 
of  brass,  FF,  formed  in  the  sides  of  the  bed- 
plate at  A  3.    The  shaft  is  further  supported 


by  a  plummer  block,  H,  and  carries  the  fly- 
wheel, I,  by  which  the  motion  of  the  machine 
is  regulated.    The  crank« shaft  is  shown  as 
broken  off,  because  its  length  may  be  made 
much  greater  than  is  represented  in  the 
figures,  in  order  to  remove  the  fly!> wheel 
further  from  the  machine.    The  end  of  the 
bed  plate  farthest  from  the  cistern  is  nar- 
rowed at  A^,  in  order  that  the  plummer- 
blocks,  JJ,  which  support  the  steam  cylin- 
der, K,  may  be  brought  sufficiently  near  to 
it.    The  steam  cylinder  is  of  the  construc- 
tion ordinarily  employed  in  oscillating  high- 
pressure  engines.    The  slide  is  worlced  by 
the  levers,  LL,  in  a  manner  weU  understood 
and  practised.    The  piston  rod,  M,  is  con- 
nected to  the  central  throw,  G^,  of  the 
crank-shaft,  6.    On  each  side  of  the  central 
throw,  and  at  right  angles  with  it,  there  are 
other  throws,  G*  and  G*,  both  of  which  are 
much  shorter  than  the  one  connected  with 
the  steam  cylinder ;  NN  are  two  connectiug 
rods  of  considerable  strength,  each  of  which 
is  connected  at  one  end  to  the  cross-head, 
E,  and  at  the  other  to  the  crank- throws,  G* 
and  G^,  so  that  whenever  the  crank-shaft,  G, 
is  made  to  revolve,  a  reciprocating  motion 
is  given  to  the  pistons,  DD.     On  the  upper 
side  of  the  tubes,  BB,  are  fixed  the  conical 
hoppers,  P"  ?*,  which  are  connected  toge- 
ther by  lugs,  P^  P^,  cast  on  them,  and  ter- 
minate in  holes  at  P*,  formed  in  the  upper 
part  of  the  tubes.    The  tubes,  BB,  are  per- 
forated alt  round  with  numerous  small  holes, 
BS  which  are  placed  at  greater  distances 
apart,  towards  each  end  of  the  tubes.    These 
holes  may  be  about  a  tenth  of  an  inch  in 
diameter  on  the  interior  of  the  tube,  and  a 
quarter  of  an  inch  on  the  exterior ;  the  holes 
being  made  conical  in  order  to  facilitate  the 
escape  of  any  matter  that  may  be  acdden- 
tally  forced  into  them  from  the  interior. 
The  action  of  the  machinery  is  as  folio vs : 
— ^Wben  steam  is  admitted  into  the  cylinder, 
K,  the  piston-rod  acting  on  the  crank-throw. 
G^,  causes  it  to  revolve,  and  the  two  short 
throws,  G^  and  G',  acting  on  the  connecting 
rods,  NN,  and  cross-head,  E,  impart  a  reel-  , 
procating  motion  to  both  the  pistons,  DD, 
at  one  and  the  same  time,  and  these  piston* 
move  through  a  much  smaller  space  and  at 
a  much  less  velocity  than  the  steam  piston, 
exerting  thereby  a  powerful,  though  quiet 
and  steady  pressure  on  the  canes  in  the  tubes. 
The  canes  are  put  into  the  hoppers,  P*  P*i  in 
a  vertical  position,  and  as  the  pistons,  DD, 
move  from  under  the  hoppers,  the  canes  fall 
down  into  the  tubes,  as  shown  at  R,  fig.  2. 
In  the  figures  the  machinery  is  repreaented 
as  having  been  some  time  at  work,  and  the 
pistons  as  about  to  make  a  return  strolce. 
On  the  return  stroke,  the  pistons  cut  oil 
from  the  canes  which  have  dropped  fit>m  the 
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hoppers,  P",  into  their  respective  < tabes, 
lengths  equal  to  the  height  of  the  tnbes,  and 
the  further  progress  of  the  pistons  forces  the 
pieoes  so  cnt  off  against  the  compressed 
masses  of  cane  which  have  accumulated  at 
the  end  QS  of  the  tube.  While  effecting 
this,  the  opposite  ends  of  the  pistons  will 
have  passed  from  under  the  openings  to 
the  hoppers,  P*,  and  dropped  from  each 
of  these  hoppers  down  into  the. ends,  Q?  of 
the  tnbes,  so  that  on  the  next  stroke  of  the 
pistons,  they  will  also  cut  off  from  the  canes 
last  dropped  lengths  corresponding  with  the 
length  of  the  tube,  and  compressed  in  the 
same  manner  as  before.  It  has  been  found 
that  canes  so  compressed  in  a  tube  require  a 
considerable  amount  of  force  to  be  exerted 
upon  them  in  order  to  move  them  for- 
ward in  the  tube,  and  the  resistance  thus 
opposed  to  the  pistons,  is  found  suffi- 
cient to  express  the  saccharine  juice  from 
the  cane,  which,  passing  through  the  perfo- 
rations, B*,  is  received  in  the  cistern  A^, 
whence  it  flows  through  the  wire  grating,  U, 
and  pipe,  V,  into  a  defeccating  Teasel,  as 
osnal.  The  crank-throws  which  actuate  the 
pistons,  D,  being  placed  at  right  angles  to 
the  throw  in  connection  with  the  steam  pis- 
ton, it  follows  that  as  the  steam  engine 
piston  acquires  its  most  powerful  position, 
the  throws  which  act  on  the  pistons,  DD, 
will  asiume  a  position  nearly  horizontal,  by 
which  the  force  tbey  exert  will  be  immensely 
increased,  and  the  masses  of  cane  in  the 
tnbes  yielding  to  the  force  thus  exerted  upon 
them,  portions  will  be  pushed  out  at  the 
open  ends  of  the  tubes.  The  same  advanta- 
geous  position  of  the  steam  and  other  pis- 
tons»  with  reference  te  each  other,  takes  place 
at  each  end  of  the  stroke.  It  will  also  be 
observed  that  when  the  pistons,  DD,  are  at 
half  stroke,  and  require  but  a  small  amount 
of  power  to  produce  motion  in  them,  the 
eentral  or  steam  throw  will  be  passing  its 
.  dead  points,  and  thus  the  motive  power, 
which  varies  considerably  throughout,  ^is 
made  to  correspond  with  the  work  it  has  to 
perform.  When  the  operation  of  pressing 
canes  is  first  commenced  with  empty  tubes, 
it  will  be  found  that  the  first  two  or  three 
minutes'  work  will  have  been  performed  im- 
perfectly owing  to  the  want  of  resistance  in 
the  tube.  It  will  therefore  be  necessary  to 
submit  this  small  portion  of  "  cane  trash  " 
to  a  second  operation,  which  will  be  effected 
by  simply  putting  it  again  into  the  hoppers. 
When  the  pressure  first  comes  upon  a  new 
portion  of  cane  the  juice  is  given  out  so 
rapidly,  as  to  be  projected  through  the  perfo- 
rations of  the  tubes  with  sufficient  force  to 
carry  a  portion  of  it  beyond  the  cbtem. 
To  prevent  this,  a  cover,  formed  of  a  bent 
piece  of  sheet  copper,  should  be  put  over 


each  of  the  tubes  when  the  machine  is  in 
operation.  Or,  a  larger  sheet-metal  cover 
may  be  made  to  extend  all  over  the  area  of 
the  cistern,  and  to  inclose  the  whole  of  the 
tubes,  by  which  means  the  waste  of  juice 
which  would  otherwise  take  place  is  pre- 
vented. (I  have  not  shown  these  covers  in 
the  figures  because  they  would  greatly  ob- 
struct the,  view  of  the  other  parts  of  the 
apparatus.)  It  would  be  desirable  to  face 
the  pistons,  D,  with  steel,  and  also  to 
let  a  piece  of  steel  into  the  upper  part  of 
the  tubes,  B,  at  the  part  where  the  cane 
is  cut  off;  or,  the  openings  into  the  hop- 
pers might  be  lined  with  a  riog  of  steel 
extending  downwards  into  the  metal  of  the 
tube,  and  flush  with  the  inside  of  it.  The 
two  cutting  angles  being  thus  formed  of 
steel,  will  last  longer  and  act  better,  than  if 
left  of  the  metal  forming  the  tubes  and 
pistons.  1  have  shown  in  figs.  2  and  3  an 
opening,  Z,  through  which  that  portion  of 
the  cane  trash  falls,  which  is  expelled  from 
the  ends  of  the  tubes  nearest  the  cranks. 
The  cane  press  should  be  placed  upon  a 
slightly  elevated  base,  and  *a  small  arched 
opening  should  be  lefft  for  the  purpose  of 
getting  out  the  cane  trash,  which  falls 
through  the  opening,  Z.  The  cistern.  A', 
I  prefer  to  line  with  copper  or  lead,  and  the 
tubes,  BB,  to  be  made  of  an  alloy  of  cop- 
per by  which  the  iojurious  effect  of  iron  on 
the  cane  juice  is  preventd.  It  may  be 
desirable  in  some  cases  to  act  upon  a  much 
greater  quantity  of  canes  at  a  time,  than  can 
be  done  by  means  of  the  apparatus  before 
described.  In  that  case  the  tubes  may  be 
made  higher,  so  that  longer  pieces  of  cane 
will  be  cat  off  at  each  stroke.  Or,  instead  of 
this,  more  tubes  may  be  employed  in  one 
machine.  Or,  the  two  arrangements  may  be 
combined,  that  is,  larger  tufcs  and  more  of 
them. 

Although  I  have  described  a  cane  press 
as  combined  in  one  frame  with  a  steam 
cylinder  and  appendages,  it  will  be  obvious 
that  instead  of  such  a  combination,  an  ordi- 
nary steam  engine  may  be  connected  to  the 
crank-shaft  of  the  press,  or  any  other  motive 
power  may  be  so  employed,  the  motion  being 
in  that  case  connected  to  the  crank- shaft  by 
tooth  gearing. 

I  have  described  how  the  friction  against 
the  parallel  sides  of  the  tubes  forms  a 
resistance  to  the  movements  of  the  canea 
along  them.  This  resistance  in  a  parallel 
tube  must  be  in  proportion  to  its  length, 
but  the  resistance  may  be  greatly  increased 
by  contracting  the  aperture,  which  may  be 
either  done  quite  at  the  end  of  the  tube, 
or  the  tube  may  be  made  wedge-shaped 
throughout  Farther,  in  order  to  regulate 
the  pressure  on  the  canes  in  a  tube  or  other 
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▼Miel,  the  ends  at  which  the  cane  is  intended 
to  escape,  may  be  partial]  j  or  entirely  cloaed 
by  a  door  or  tbItc,  kept  shnt  by  a  spring  or 
weighted  lever,  so  that  the  force  required  to 
OTercome  the  counterpoise  shall  constitute 
wholly  or  in  part  the  resistance  required ; 
and  thus  determine  the  force  exerted  upon 
the  cane  by  the  piston.  The  requisite  con- 
traction of  the  escape  aperture  may  be  rea- 
dily effected  by  forming  a  portion  of  the 
sides  of  the  tube  or  other  Tcssel  into  doors 
or  flaps,  which  may  be  hinged  to  the  side  of 
the  tubes  so  as  to  unfold  and  form  between 
them  a  parallel  space  equal  to  the  size  of  the 
tube;  but  when  inclined  slightly  inwards 
towards  each  other  (by  the  force  of  any 
weighted  lever  upon  them),  they  would  form 
a  wedge-shaped  aperture,  the  size  of  which 
might  be  either  regulated  by  a  weighted 
IcTcr  or  spring  as  before  described.  Or,  the 
doors  or  flaps  might  be  acted  upon  by 
screws,  so  as  to  form  a  permanent  contrac- 
tion of  the  aperture  to  the  required  extent. 

The  advantages  anticipated  from  the 
preceding  improvements  are  thus  briefly 
summed  up: 

Fhnilft  With  regard  to  the  equalization 
of  pressure  upon  canes  of  djfierent  dia- 
meters in  the  cane  press,  it  deserves  to  be 
noticed  that  the  pistons  move  an  eqaal 
distance  at  every  stroke,  but  that  as  the 
masses  of  cane  which  form  the  resisting 
media,  slide  along  the  tubes  whenever  a 
certbin  amount  of  pressure  is  exerted  upon 
them,  and  will  so  move  any  required  dis- 
tance without  aoy  additional  intensity  of  pres- 
sure, it  follows,  that  as  every  cane,  whatever 
may  be  its  diameter,  has  to  move  the  mass 
forward,  an  equal  pressure  is  given  to  all  of 
them,  the  only  difierence  being,  that  when 
a  larger  cane^than  ordinary  is  put  in,  it 
causes  by  the  insertion  of  its  increased  bulk 
between  the  piston  and  the  rest  of  the  canes, 
a  greater  movement  of  the  latter.  And  by 
the  same  rule,  however  small  a  cane  is  put 
in,  the  yielding  mass  does  not  give  way 
until  the  requisite  pressure  is  exerted  upon 
it,  when  it  will  move  forward  a  small  dis- 
tance only,  which  in  every  case  must  be  in 
direct  proportion  to  the  bulk  of  solid  mat- 
ter contained  in  the  newly-interposed  portion 
of  cane.  Further ;  the  canes  by  this  process 
are  cut  off  into  convenient  lengths  for  burn- 
ing, and  are  not  lacerated,  as  usual,  the 
trash,  resembling  flatly  collapsed  tubes,  hav» 
lug  a  smooth  and  glossy  external  appear- 
ance. The  knots  sink  slightly  into  the  soft 
portions  of  those  pieces  which  come  in  con- 
tact with  them,  and  thus  are  not  subjected 
to  the  rigid  and  unyielding  pressure  of  iron 
rollers  acting  on  both  sides  of  them,  instead 
whereof  they  are  pressed  one  againat  each 


other,  and  consequently,  although  the  pres- 
sure is  sufficient  to  extract  the  saccharine 
jaices,  from  the  soft  cellular  interior  of  the 
cane,  it  is  not  sufficiently  rigid  to  cause  the 
extraction  of  the  green  wax  and  other  objec- 
tionable matters  from  the  knots  and  rind. 

Seeondlp,  With  regard  to  the  time  which 
is  allowed  in  the  common  rolling  miU  for  the 
expression  of  the  juice,  I  have  before  shown 
that  in-one  quarter  of  a  second  after  the  pm- 
Bure  is  applied,  it  is  again  entirely  removed ; 
but  in  the  cane  press  before  described,  the 
pressure  is  continued  on  every  portion  of 
cane  for  a  space  of  time  exceeding  two 
minutes.  For  it  is  found  that  canes  of  m 
ordinary  diameter,  occupy  when  under  pres- 
sure in  the  tube  about  one-eighth  of  an  indi 
of  ita  length ;  therefore,  if  we  assume  that 
the  piston  miJces  sixty  strokes  a  minute,  and 
that  the  compressed  cane  ooeapies  18  incliea 
of  the  length  of  the  tube,  it  follows  that  eadk 
piece  will  require  about  two  minutes  and 
twenty-four  seconds  before  it  arrives,  and 
is  expelled  at  the  open  end  of  the  tube. 
And  it  is  this  retention  of  pressure  on  the 
cane  which  causes  so  mndi  of  the  jniee  to 
drain  out  of  it  with  so  little  pressure,  that 
other  matters  more  difficult  to  extract  are 
retained  in  the  rind  and  knots,  whereby  the 
purity  of  the  saccharine  juice  is  greatly 
enhanced. 

Thirdly  f  With  regard  to  reabsorption  of 
the  juice  into  the  pores  and  cells  of  the  cane 
as  it  emerges  from  the  rollers  of  an  ordinary 
mill ;  it  will  be  seen,  from  the  operation  of 
the  cane  press  just  described,  that  eadi 
piece  of  cane  is  propelled  successively  farther 
and  farther  along  the  tube.  The  first  effort 
of  the  press  brings  out  a  large  portion  of 
juice,  but  as  the  piece  of  cane  recedes  from 
the  piston  it  gets  farther  from  contact 
with  the  principal  flow  of  juice,  and  con- 
tinues to  give  out  juice  until  it  has  pro- 
gressed about  a  foot  along  the  tube,  and 
becomes  exhausted,  or  nearly  so.  Thus  tbo 
piece  of  cane  is  deprived  of  its  saccharine 
juice  by  a  continued  pressore,  and  ample 
time  is  afforded  for  the  juice  to  percolate 
throagh  the  labyrinth  of  tissues  in  whidi  it 
is  contained,  while  its  removal  under  pres- 
sure prevents  the  possibility  of  reabsorptioii. 

Lastly r  Having  shown  how  the  pressure 
of  the  pieces  of  cane  against  each  other,  in- 
stead of  the  rigid  pressure  against  iron  sur- 
faces, prevents  the  extraction  of  the  green 
wax  or  other  injurious  matters  from  the  rind 
and  knots  of  the  csne,  I  have  only  farther 
to  remark,  that  instead  of  the  pressure  ex- 
erted lacerating  the  cane  and  forcing  out 
great  quantities  of  cellular  matter  and  large 
fragments  into  the  juice  as  usual,  the  latter 
is  rendered  impossible  by  the  smallneaa  of 
the  perforations  in  the  tube,  while  the  deli- 
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ate  oeUnUr  tissaes  are,  as  it  were,  carefall j 
folded  up  in  the  eollapsed  eane,  and  acta  as 
a  aort  of  filter  for  the  jniee  which  continuea 
to  flow  from  the  cane  daring  ita  progress  to 
the  dry  end  of  the  tabe. 

The  apparatus  for  regulating  the  tem- 
nerature  of  the  cane  juice  in  its  progress 
ifom  the  press  to  the  defeccating  vessel 
— ^which  constitutes  the  second  branch  of 
Mr.  Bessemer 's  improvements,  is  repre- 
sented in  fig.  4  (elevation)  and  fig.  3  (a 
section),  and  is  thus  described : — 

a  is  a  copper  cylindrical  vessel  placed 
horizontally,  having  a  pipe,  b,  leading  there- 
toy  which  conveys  the  jaice  from  the  cane 
mill  or  press;  and  c  Is  another  pipe  by 
whiek  it  is  conveyed  to  the  defeccating  ves- 
sel* at  which  place  the  pipe,  c,  is  provided 
widi  a  oock  to  regulate  the  fiow  of  the  juice 
by  the  entire  or  partial  dosing  of  which 
oock  the  vessel,  a,  is  kept  always  full  of 
liquid,  and  the  contact  of  the  latter  with  the 
air  prevented.  The  vessel,  a,  Is  inclosed  in 
a  jacket,  d,  of  cast  iron  with  sufficient  space 
between  for  the  circulation  of  steam  which 
has  previously  done  its  duty  in  the  steam- 
engine  cylinder.  But  as  it  is  desirable  that 
the  cane  liquor  should  not  exceed  a  tempera- 
tare  of  180**  Fah.,  I  regulate  the  quantity  of 
steam  pasting  through  the  jacket  in  the  fol- 
lowing manner :  e  is  a  slide  box,  similar  to 
the  shde  box  of  a  ateam-engine  cylinder ; 
/is  a  small  slide  valve,  which  opens  or  closes 
the  two  steam  ports,  g  and  k.  Within  the 
' ,  a,  there  is  an  iron  pipe,  m,  which 
I  from  thence,  and  is  turned  upwards 

t  coonected  to  the  slide  box,  e ;  the  upper 
end  of  this  pipe  is  open,  and  has  a  small 
piston,  n,'and  rod,  r,  by  which  it  is  attached 
to  the  slide,/;  the  tube  is  filled  with  mer- 
cory,  and  at  the  flange  joint,  s,  there  ia  a 
piece  of  vulcanized  India  rubber  inserted  so 
as  to  form  a  cap  capable  of  yielding  to  pres- 
sare  and  raising  the  piston  whenever  the 
mercury  expands  enough  to  do  so.  The  use 
of  the  India  rubber  is  to  prevent  the  leak- 
ing of  the  mercury  past  the  piston.  The 
ac^n  of  the  apparatus  is  as  follows :  The 
vsssel,  a,  having  been  filled  with  juice,  steam 
is  admitted  to  the  box,  e,  through  the  pipe, 
tp  and  flows  partly  thence  into  the  port,  ^, 
from  which  it  escapes  into  the  atmosphere. 
A  portion  of  the  waste  steam  pasaing 
through  the  port  A,  finds  its  way  into  the 
jacket,  and  finally  escapee  by  the  waste  pipe, 
sc,  and  thus  heats  the  juice  contained  in  the 
Teasel,  a.  The  mercury  also  acquiring  the 
temperature  of  the  juice  will  expand,  and 
acting  upon  the  alide,  f,  will  regulate  the 
quantity  of  steam  admitted  to  the  jacket. 
Thus,  if  the  temperature  of  the  juice  rises. 


the  mercury  expanding  will  further  close 
the  apertore  and  diminish,  the  influx  of 
steam  into  the  port,  h,  while  it  opens  wider 
the  port,  ff,  and  allows  vent  for  the  waste 
steam  of  the  engine.  The  reverse  action 
takes  place,  if  the  juice  is  not  sufficiently 
heated  by  the  contraction  of  the  mercory 
lowering  the  slide  and  admitting  more 
steam.  In  order  to  clean  out  the  vessel,  a, 
it  is  provided  with  a  screw  cap,  w,  which 
can  be  removed,  and  the  vessel  cleaned  when 
required. 


THB  IMFOLIOT   OF   CONCBAUtD   OB 
IMDIRBCT  BBVABD8. 

In  the  article  on  chronometers,  No. 
1366  of  the  Mechanics*  Magazine^  Mr  . 
Loseby's  improvementein  them  are  spe- 
cified, and  the  manner  in  which  he  has 
been  rewarded  for  them  by  the  Admi- 
ralty. 

It  appears  that  Mr.  Loseby  "  has  been 
in  some  measure  anticipated  by  Mr. 
Eiffe,  and  the  agent  he  adopted  has 
already  been  applied  by  M.  Le  Roy ;  yet 
the  means  by  which  Mr.  Loseby  em- 
ployed that  agent  were  new  and  very 
ingenious** — and  as  they  were  so,  surely 
they  merited  specific  reward.  The  Ad- 
miralty, however,  only  remunerated  him 
in  a  concealed  way  by  the  purchase  of 
thirteen  of  his  chronometers,  for  which 
they  paid  him  630/. 

In  this  case,  what  was  the  estimated 
amount  of  the  reward  intended  ?  Was 
it  considered  that  a  profit  beyond  the 
fair  mercantile  compensation  to  a  manu- 
facturer would  be  charged  P  If  so,  to 
what  amount  was  the  expected  excess  ? 
Would  it  be  25  per  cent.,  some  150  gui- 
neas ;  or  say  50  per  cent.,  300  guineas  ? 
Would  either  of  these  sums  have  been 
thought  excessive,  if  given  openly  and 
specifically  for  such  **new  and  ingeni- 
ous *'  improvements  in  an  instrument  so 
essential  in  navigation  as  the  chrono- 
meter P 

The  hydrographer  of  the  Admiralty 
has  said  that  **  ultimate  success,  how- 
ever, could  not  be* proved  by  short  arti- 
ficial trials  at  home  ;  and  therefore  the 
Admiralty,  though  refusing  him  a  direct 
reward,  have  afforded  him  by  spreading 
his  chronometers  through  all  climates, 
the  best  and  most  satisfactory  means  of 
esteblishing  the  merits  of  his  invention." 
A  just  observation,  and  which  might 
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have  afforded  cogent  reasons  for  post- 
poning all  reward,  till  those  merits  should 
have  been  fully  ascertained ;  but  in  fair- 
ness to  other  competitors,  chronometers 
of  each  of  the  kinds  which  at  Green- 
wich had  on  trial  stood  high  in  point  of 
merit,  ought  to  have  been  equally  sub- 
jected to  similar  experience  in  all  cli- 
mates. 

Manufacturers  cannot  but  be  much 
mjared,  when  a  reward  for  a  specific  im- 
provement is  given  under  the  shape  of 
an  order  for  a  considerable  number  of 
the  article  in  which  that  improvement  is 
only  one  of  ihe  component  parts.  In  this 
case,  purchasers  of  chronometers  looking 
to  the  Admiralty  as  high  authority,  will 
naturally  conclude  that  those  of  Mr. 
Loseby  are  of  superior  manufacture,  or 
at  least  of  lower  price,  than  those  .which 
can  be  obtained  from  any  other  maker. 
The  public  generally  will  not  advert  to 
the  fact,  that  the  order  for  a  large  num- 
ber was  given  to  him  on  account  of  "  cir- 
cumstances other  than  the  position  which 
that  gentleman  held  in  the  competition." 
Whether  Mr.  Loseby 's  chronometers  be 
or  be  not,  in  point  of  materials  and 
manufacture,  superior  to  those  of  other 
makers,  it  does  not  follow  that  the  ori- 
ginator of  a  happy  invention  should 
necessarily  excel  as  a  manufacturer. 

But  it  is  to  the  public  generally  that 
blame  should  attach  for  such  sinister 
modes  of  giving  reward.  When  the 
Admiralty,  for  instance,  give  openly 
remuneration  for  specific  service,  the 
public  voice  attributes  it  either  to  favour- 
itism, or  to  motives  that  are  corrupt; 
hence  the  disposition  to  give  rewards 
under  concealed  instead  of  open  forms ; 
and  this  mischief  results  to  the  public, 
that  they  often  have  to  pay  immensely 
under  the  blind  of  a  contract,  for  some 
article,  where  the  invention  would  have 
been  by  its  originator  thought  amply 
remunerated  by  such  a  sum  as  fifty  or 
a  hundred  pounds. 

B. 


FLOW  OV  0A8  TB&OUGB  PIPES. 

Sir,— In  no  department  of  gas  engi- 
neering is  there  more  need  of  experi- 
mental information  than  in  that  of  the 
flow  of  gas  through  pipes,  inasmuch  as 
the  results  given  us  by  rule  do  not  agree 
with  those  found  in  practice. 

I  believe  that  the  same  inconsistency 


holds  in  regard  to  the  flow  of  water  and 
other  fluids ;  but  my  experience  being 
confined  to  gas,  I  will  limit  my  observa- 
tions to  that  branch  of  the  subject. 

I  have  read  the  best  works  upon  the 
subject,  and  had  the  private  opinions  of 
the  most  eminent  engineers,  and,  with 
one  exception,  I  have  been  told  that,  for 
the  difference  of  length,  the  discharge 
will  be  inversely  as  the  square  roots  of 
the  lengths,  and  that,  for  difiTerent  dia- 
meters, the  discharge  will  be  directly  as 
the  squares  of  the  diameters. 

To  take  an  instance : — A  pipe,  6  inches 
in  diameter  and  500  yards  long,  is  found 
to  deliver  d,68d  cubic  feet ;  whereas  the 
same  pipe,  if  extended  to  1000  yards 
in  length,  will  only  deliver  2,606  cubic 
feet.  This  has  been  proved  by  experi- 
ment, and  we  will  assume  it  to  be  cor- 
rect. 

But  we  are  told  that  a  pipe,  12  inches 
in  diameter  and  500  yards  long,  will 
deliver  only  14,744  cubic  feet;  or,  if 
extended  to  1000  yards  in  length,  its 
discharge  will  be  reduced  to  10,424  cubic 
feet.  In  both  cases  it  will  be  observed 
that  the  amount  said  to  be  delivered  by 
the  12.inch  pipe  is  exactly  four  times 
that  delivered  by  the  6-inch  pipe,  or  as 
the  square  of  the  area ;  and  here  I  dis- 
agree with  those  who  have  written  before 
me. 

In  a  calculation  of  this  kind  there  are 
involved  a  great  many  intricacies ;  but  I 
will  pass  over  those  minor  considerations, 
such  as  the  friction  of  the  particles  one 
against  another,  &c.,  which  theory,  per- 
haps, more  than  practice,  would  lay  stress 
on,  and  merely  advert  to  what  appear  to 
be  the  main  causes  requiring  notice,-^- 
namely,  the  gravitating  power  or  inertia 
of  the  gas,  and  the  surface  against  which 
it  has  to  rub  during  transmission,  these 
having  to  be  overcome  by  the  force  or 
pressure  employed. 

Let  us  see  then  how  this  applies  in  the 
case  before  us.  A  pipe,  6  inches  in  dia- 
meter, is,  in  circumference,  18*8496 
inches ;  and  four  such  pipes  *equal  in 
capacity  to  one  12-inch  pipe,  arc  in  cir- 
cumference 75-3984.  Now,  a  pipe  12 
inches  in  diameter  is,  in  circumference, 
87-6992  inches,  or  just  one-half;  so  that 
in  one  case  wc  have  double  the  rubbing 
surface  which  we  have  in  the  other. 
Under  such  circumstances,  I  pronounce 
it  physically  impossible  that  the  discharge 
can  be  the  same. 
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I  am  aware  that  some  modern  writers 
hare  remarked  that  there  will  be  a  slight 
advantaf^e  in  favour  of  the  larger  pipe, 
from  the  cause  I  have  just  mentioned ; 
hut  I  contend  that  a  passing  notice  of 
such  an  important  point  is  not  enough, 
inasmuch  as  large  pipes,  from  12  to  16 
and  18  inches  in  diameter,  will  deliver 
from  40  to  70  or  80  per  ceni.  more  than 
the  rule  gives. 

We  have  found  that  when  the  6-inch 
pipe  was  .500  yards  in  length,  it  delivered 
3,686  cubic  feet,  and  when  extended  to 
1000  yards  in  length,  its  delivery  was 
reduced  to  2,606  cubic  feet.  Now,  in 
thus  extending  the  pipe,  what  did  we  do  ? 
Why,  increase  the  ruobing  surface.  We 
thus  have  a  rule  for  calculating  the  effect 
of  length  friction,  while  side  friction  is 
entirely  overlooked,  just  as  if  there  was 
any  important  difference  between  the 
one  and  the  other. 

For  the  reasons  above  stated  I  have 
been  led  to  add  one  additional  rule,  viz., 
thai  the  discharge  will  be  inversely  as 
tlie  square  root  of  the  rubbing  surface. 
A  12-inch  pipe,  therefore,  will  deliver  at 
1000  yards  length  14*731  cubic  feet,  an 
addition  of  41  per  cent.  The  difference 
appears  more  conspicuous  in  very  large 
pipes;  thus  an  18-mch  pipe  is  reckoned 
to  deliver,  at  1000  yards,  23,454  cubic 
feet,  whereas,  by  my  calculation,  it  will 
deliver  40,677  cubic  feel. 

I  am  not  able  to  soy  that  I  have  proved 
this  rale  by  experiments  expressly  made 
for  the  purpose ;  nevertheless,  I  am  pre- 
pared  to  say  that  it  agrees  with  my  expe- 
rience of  the  action  of  large  pipes  better 
than  any  other  rule  I  can  apply.  I 
therefore  throw  it  before  your  readers  to 
receive  their  scrutiny,  and  shall  be  happy 
to  hear  of  any  rule  that  will  answer 
existing  objections  better. 

6x0.  Anderson. 

October  18,  1849. 


SIR.   JOHN  r.  W.  HVRSCHKL  S  OUTLINES 

OF'ASTKONOMT. 

(Concluded  from  i>age  370.) 

We  have  given  ooly  a  very  imperfect  ac- 
count of  what  the  Hersehels  have  done  for 
British  science,  and  we  are  quite  conscious 
how  inadequately  we  have  ascertained  the 
claims  of  George  the  Third  to  the  nation's 
gratitnde  for  his  truly  princely  patronage  of 
Herschel,  for  his  sterling  and  abiding  friend- 


ship for  that  celebrated  man.  We  feel, 
moreover,  that  we  have  failed  to  set  out  all 
that  the  Hersehels  have  done  in  return  to 
elevate  this  country  in  the  scale  of  intellec- 
tuality :  onrs  is  only  a  defective  attempt — 
a  large  volume  would  be  insufficient  to  do 
the  subject  jastice. 

We  must  now  turn  to  the  book  named  at 
the  commencement  of  this  article.  In  1833, 
Sir  John  Herschel  published  his  Astronomy, 
forming  a  volume  of  "  Lardner's  Cyclo- 
psedia.''  There  was  nothing  like  it  in  the 
English  language,  and  for  this  reason — there 
had  been  no  other  Sir  John  Herschel 
to  write  such  a  work.  This  little  manual 
has  done  more  towards  disseminating  a  cor- 
rect knowledge  of  astronomy  amongst  all 
classes  of  readers  than  all  the  costly  volumes 
of  astronomy  that  had  previously  been  writ- 
tin.  Mr.  Macanlay,  said  in  his  speech  to  the 
Edinburgh  students  some  time  ago,  "I 
doubt  not  that  a  copy  of  Sir  John  Her- 
schel's  beanttfal  work  on  Astronomy  will  be 
found  in  your  Institution.  A  very  few 
evenings  spent  on  the  perusal  of  the  volume, 
will  not,  it  is  true,  enable  the  student  to 
cast  the  nativities  of  your  children — but  it 
will,  I  believe,  give  him  a  far  more  correct 
and  more  profound  notion  of  the  solar  sys- 
tem, and  of  the  laws  which  govern  the  uni- 
verse, than  the  greatest  astronomer  of  the 
thirteenth  century  possessed."  This  justly 
celebrated  orator  never  uttered  a  truer  sen- 
tence. However,  sixteen  years  have  elapsed 
since  this  meritorious  book  was  published. 
The  knowledge  of  astronomy,  in  the  interim, 
has  been  vastly  extended  by  the  author  and 
others.  To bringthat knowledge,  andallother 
knowledge  bearing  on  the  subject,  within  the 
reach  of  English  readers  generally.  Sir  John, 
true  to  the  principles  which  have  actuated 
him  from  the  commencement,  of  doing  all 
he  can  to  advance  Great  Britain  in.  the  scale 
of  intellectual  power — has  published  his 
'*  Outlines  of  Astronomy.'' 

The  nature  of  the  work  is  best  explained 
by  the  author;  who  says,  in  the  Preface, 
*'  The  work  here  offered  to  the  public  is  based 
upon,  and  may  be  considered  as  an  extension, 
and,  it  is  hoped,  an  improvement  of  a  trea- 
s3 
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Use  on  the  ume  sabject — forming  Part  43 
of  the  **  Cabinet  Cyclopsedia,'*  published  in 
the  year  1833.  An  opportunity  having  been 
afforded  me  by  the  proprietors,  preparatory 
to  its  re- appearance  in  a  form  of  more  pre- 
tensions; I  have  gladly  availed  myself  of  it, 
not  only  to  correct  some  errors,  which,  to  my 
regrQt,  existed  in  the  former  volume,  but 
to  remodel  it  altogether  (though  in  complete 
accordance  with  its  original  design  as  a  work 
of  explanation),  to  introduce  much  new 
matter  in  the  earlier  portions  of  it ;  to  re- 
write upon  a  far  more  matured  and  compre- 
hensive plan  the  part  relating  to  the  lunar 
and  planetary  perturbations ;  and  to  bring 
the  subjects  of  sidereal  and  nebular  astro- 
nomy to  the  level  of  the  present  state  of  our 
knowledge  in  these  departments."    *    * 

The  chief  novelty  in  the  volume,  as  it 
now  stands,  will  be  found  in  the  manner 
in  which  the  subject  of  perturbations  is 
treated." 

The  fact  is,  the  author  has  selected  every 
thing  that  was  valuable  and  interesting  in 
his  first  work,  and  made  it  fit  in  with  matter 
of  like,  and  even  surpassing  value,  and  in- 
terest, so  as  to  fill  a  volume  of  many  times 
the  bulk  of  the  former. 

The  following  is  a  sketch  of  the  contents ; 
but  each  chapter,  besides  the  heads  men- 
tioned, contains  a  complete  exposition  of  all 
the  topics  usually  classed  under  these  heads 
— every  chapter,  in  fact,  forms  a  little  trea- 
tise on  the  subjects  therein  discussed. 

Prbfacb. 

Introduction. 

Part  I. 

Chap.  1.  Gbnbral  Notices— Appa- 
rskt  and  rbal  Motions. 

Chap.  2.  Terminology  and  Elbickn- 
tary  Geometrical  Conceptions  and 
Relations. 

Chap.  3.  Of  the  Nature  of  Astro- 
nomical Instruments  and  Observa- 
tions IN  general. 

Chap.  4.  Or  Geography. 

Chap.  5.  Op  Uranography. 

Chap.  6.  Ot  the  Sun's  Motion. 

Chap.  7.  Of  the  Moon. 

Chap.  8.  Of  Terrestrial  Gravity. 


Chsp.  9.  Of  the  Solar  System. 
Chap.  10.  Of  the  Satellites. 
Chap.  11.  Or  Comets. 
Part.  II. 
Of  the  Planetary  Perturbations- 
Chap.  12.  Problem  of  Three  BoDiBEp 
etc. 

Chap.  13.  Theory  of  the  Axes,  Per^ 

HBLIA  AND  ECCENTRICITIES. 

Chap.    14.    Of  THE  iNEaUALrriES  INDE- 
PENDENT or  Eccentricities. 
Part  III. 
Of  Sidereal  Astronomy. 
*   Chap.  16.  Of  the  Fixed  Stars,  etc. 

Chap.  16.  Of    Variable  and  Perio- 
dical Stars,  etc 

Chap.  17.  Of  Clusters  of  Stars  an© 
Nebulje. 

Part  IV. 
Of  the  Account  of  Time. 
Chap.  18.  Of  the  Natural  Limits  of 
Time. 

Appendix. 
Should  our  readers  have  learned  to  practioe 
the  foUowing  excellent  advice  from  the  /n/ro- 
dneiion  of  the  first  edition,  it  will  greet  them 
here  like  an  old  and  valued  friend.  If  they 
have  not  met  with  it  before,  we  press  it 
upon  their  attention,  and  advise  them  as 
speedily  as  they  can  to  peruse  carefully  the 
whole  introduction,  which  is  replete  with  the 
same  valuable  counsel :  the  student  would 
profitably  spend  the  time  it  would  occupy 
were  he  to  commit  the  whole  to  memory. 

"  Every  student  who  enters  upon  a  scien- 
tific pursuit,  especially  if  at  a  somewhat  ad- 
vanced period  of  life,  will  find  not  only  that 
he  has  much  to  learn,  but  much  also  to  un- 
learn. Familiar  objects  and  events  are  fcr 
from  presenting  themselves  to  our  senses  in 
that  aspect,  and  with  those  connections  un- 
der which  science  requires  them  to  be  viewed, 
and  which  constitute  their  rational  explana- 
tion. There  is,  therefore,  every  reason  to 
expect  that  these  objects  and  relations, 
which,  taken  together,  constitute  the  subject 
he  is  about  to  enter  upon,  will  have  bed 
previously  apprehended  by  him  at  least  iin- 
perfectly,  because  much  has  hitherto  escaped 
his  notice  which  is  essential  to  its  right  un- 
derstanding, and  not  only  so,  but  too  often 
also  erroneously,  owing  to  misuken  ana- 
logies,  and  the  general  prevalence  of  vulgar 
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error.  Am  a  first  preparation,  therefore,  for 
the  course  he  is  about  to  commeDce,  be 
mast  loosen  his  hold  on  all  crude  and  hastily 
adopted  notions,  and  mnst  strengthen  him- 
self, by  something  of  an  effort  and  a  resolve 
for  the  unprejudiced  admission  of  any  con- 
elnsion  which  shall  appear  to  be  supported 
by  careful  observation  and  logical  argument, 
even  should  it  prove  of  a  nature  adverse  to 
notions  he  may  have  previously  formed  for 
himself,  or  taken  up,  without  examination, 
on  the  credit  of  others.  .Such  an  effort  is, 
in  fact,  a  commencement  of  that  intellectual 
discipline  which  forms  one  of  the  most  im- 
portant ends  of  all  science.  It  is  the  first 
movement  of  approach  towards  that  state  of 
mental  purity  which  alone  can  fit  us  for  a 
full  and  steady  perception  of  moral  beauty 
as  well  as  physical  adaptation.  It  is  the 
'  euphrasy  and  rue'  with  which  we  must 
'  purge  our  sight,'  before  we  can  receive  and 
contemplate  as  they  are  the  lineaments  of 
truth  and  nature." 

"  There  is  no  science  which,  more  than 
astronomy,  stands  in  need  of  such  a  prepa- 
ration, or  draws  more  largely  on  that  intel- 
lectual liberality  which  is  ready  to  adopt 
whatever  is  demonstrated,  or  concede  what- 
ever is  rendered  highly  probable,  however 
near  and  uncommon  the  points  of  view  may 
be  in  which  objects  the  most  familiar  may 
thereby  become  placed." 

In  a  work  so  completely  filled  with  excel- 
lencies, it  is  difficult  to  find  parts  to  cite.  All 
the  materials  of  the  work  are  the  best  of  their 
kind — they  are  skilfully  selected  from  a 
storehouse  of  information  which  contains 
every  thing  of  the  sort  at  present  to  be  ob- 
taioed.  The  work  is  a  condensation  of  mat- 
ter, most  useful  and  interesting,  and  the 
whole  is  placed  before  the  reader  in  language- 
which  is  lucid,  elegant,  and  exactly  rad  rem ; 
the  very  best  words  are  put  in  the  most 
proper  places.  The  author's  aim,  from  the 
beginning  of  the  work  to  its  end,  was  to 
diffuse  the  most  knowledge  of  the  best  kind 
in  the  smallest  space  :  there  is  not  a  single 
page  of  the  rather  bulky  volume  which  is 
not  full  of  strong  evidence  to  confirm  this 
assertion.  Open  the  book  where  you  may, 
read  any  one  of  the  650  pages,  and  yon 
will  find  each  brimful  of  that  species  of  in- 
formation which  only  the  highest  order  of 
minds  can  convey — and  which  even  they 
diffuse,  only  when  they  are  intensely  solici- 
tous, that  their  fellow  men  ahall  derive  the 
greatest  benefit  possible  from  their  rich 
stores  of  information* 


There  is  one  peculiar  excellence  in  this 
work :  the  author  familiarly  takes  hold  of 
the  reader,  and  does  not  let  him  go,  until  he 
has  made  him  thoroughly  acquainted  with 
whatever  he  wishes  him  to  know.  If  a  oom- 
plete  master  of  mechanics,  scientific,  thee, 
retical,  and  practical,  were  to  take  an  inteU 
ligent  friend — one  whom  he  desired  to  imbue 
with  a  useful  knowledge  of  what  he  saw— to 
a  set  of  machinery,  and  were  he  to  point  out 
to  him  the  nature  of  every  lever,  pulley,  and 
wheel,  and  explain  to  him  how  the  one  acted 
on  the  other — ^how  the  one  increased  motion, 
and  the  other  regulated  it,  and  what  the 
result  of  the  whole  combination  ii— the  sup- 
posed friendly  instructor,  would  exactly  act 
the  part,  which  our  author  has  performed 
throughout  this  volume.  He  has  explained 
the  motion  of  the  earth,  planets,  and  stars 
precisely  in  this  way.  One  sees  all  that  he 
says ;  the  subjects  explained  are  as  clear  to 
the  mental  vision  as  though  they  were  actu- 
ally and  bodily  viewed. 

When  the  author  is  describing  the  Milkj 
Way,  he  seems  to  take  the  reader  to  soae 
eminence  above  that  celestial  region — 1» 
spread  out  all  its  glories — and  to  explain  to 
him  the  ground-work  and  nature  of  the 
whole.  Admitting  the  whole  system  of  the 
universe  to  be  a  stupendous  piece  of  ma- 
chinery, the  author  takes  his  reader  through- 
out the  whole,  just  in  the  same  manner  ai 
we  have  supposed  the  mechanist  *to  take 
his  friend  through  a  set  of  machinery.  We 
are  not  acquainted  with  any  other  writer 
who  has  attempted  such  a  task ;  we  much 
doubt  whether  there  be  another  who  could 
perform  it  with  the  like  success.  We  believe 
that  Herschel  is  the  only  Englishman  who 
could  complete  such  an  undertaking,  and^ 
that  there  is  no  Herschel  in  any  other  coun- 
try that  can  be  set  up  as  a  rival. 

We  now  proceed  to  give  a  few  more  ex* 
tracts,  taken  almost  at  random ;  we  cannot 
follow  our  wish  to  lay  the  whole  before  our 
readers — we  trust,  however,  that  all  of  them 
will  carefully  read  the  book ;  that  all  who 
can  will  buy  it ;  and  that  any  one  who  can- 
not afford  to  buy  wiU  borrow  it. 

The  Sphere  of  ike  Heavent, 
'*  The  ideal  sphere  without  us,  to  which 


396 


SIR   JOHN    F.  W.  HERSCHEL  8    OUTLINES    OF    ASTRONOMY. 


we  refer  the  places  of  obeots,  and  which  we 
carry  along  with  ns  wherever  we  go,  is  no 
donbt  inthnatelj  connected  by  association, 
if  not  entirely  dependent  on  that  obscure 
perception  of  sensation  in  the  retinae  of  our 
eyes,  of  which,  even  when  closed  and  nn- 
excited,  we  cannot  entirely  divest  them.  We 
have  a  real  spherical  snrface  within  our  eyes, 
the  seat  of  sensation  and  vision  correspond- 
ing, point  for  point,  to  the  external  sphere. 
On  this  the  stars,  &c.,  are  really  mapped 
down,  as  we  have  supposed  them  in  the  text 
to  be,  on  the  imaginary  concave  of  the  hea- 
vens. When  the  whole  surface  of  the  retina 
is  excited  by  light,  habit  leads  us  to  asso- 
ciate it  with  the  idea  of  a  real  surface  exist-* 
ing  without  us.  Thus  we  become  impressed 
with  the  notion  of  a  »ky  and  Aeavens,  but 
the  concave  surface  of  the  retina  itself  is 
the  true  seat  of  all  visible  angular  dimen- 
sions and  angular  motion.  The  substitution 
'  of  the  retina  for  the  heavens  would  be  un- 
known and  inconvenient  in  language,  but  it 
may  always  be  mentally  made."    (P.  60.) 

A  Practical  Mode  qf  Ascertaining  the  Bate 
of  a  Clock. 
**  All  ihe  stars  are  found  to  be  unanimous 
in  giving  the  same  exact  duration  of  23h., 
56',  4-09''  for  the  sidereal  day ;"  this  being 
the  case,  to  ascertain  the  rate  of  a  clock  or 
watch,  **  an  observer  need  only  station  him- 
self to  the  north  of  some  well-defined  ver- 
tical object,  as  the  angle  of  a  building,  and 
placing  his  eye  exactly  at  a  certain  fixed 
point  (such  as  a  small  hole  in  a  plate  of 
metal  nailed  to  some  immoveable  support), 
notice  the  successive  disappearances  of  any 
star  behind  the  building  by  a  watch — taking 
care  that  the  part  of  the  edge  behind  whi^ 
the  star. disappears  be  quite  smooth;  the 
verticality  of  the  edge  should  be  secured  by 
the  use  of  a  plumb  line."     (Pages  84,  85.) 

Halley*s  Quadrant  or  Sextant, 
"  So  called  from  its  reputed  inventor, 
though  the  priority  of  the  invention  belongs 
undoubtedly  to  Newton,  whose  claims  to  the 
gratitude  of  the  navigator  are  thus  doubled, 
by  his  having  furnished  at  once  the  only 
theory  by  which  his 'vessel  can  be  securely 
gaided,  and  the  only  instrument  which  has 
ever  been  found  to  avail  in  applying  that 
theory  to  its  nautical  uses.  Newton  com- 
municated the  invention  to  Halley,  who  sup- 
pressed it.  The  description  of  the  instru- 
ment was  found  after  his  death  among  his 
papers  in  Newton's  own  hand- writing.*' 
(P.  115.) 

Trade  Winds. 
''These  mighty  currents  in  our  atmo- 
sphere, on  which  so  important  a  part  of 
navigation  depends,  arise  from,  firstly,  the 


unequal  exposure  of  the  earth's  surface  to 
the  sun's  rays,  by  which  it  is  unequally 
heated  in  different  latitudes  ;  and,  secondly, 
from  that  general  law  in  the  constitution  of 
fluids,  in  virtue  of  which  they  occupy  a 
larger  bulk  and  become  specifically  lighter 
when  hot  than  when  cold.  These  causes, 
combined  with  the  earth's  rotation  from 
west  to  east,  afford  an  easy  and  satisfactory 
explanation  of  the  magnificent  phenomena 
in  question."    (P.  146.) 

On  Finding  the  Difference  of  Longitude 
by  Clocks, 

Suppose  two  observers  at  distant  stations, 
A  and  B,  each  independently  of  the  other, 
to  set  and  regulate  his  clock  to  the  true 
sidereal  time  of  his  station.  It  is  evident 
that  if  one  of  these  clocks  could  be  taken 
up  without  deranging  its  going,  and  set  down 
by  the  side .  of  the  other,  they  would  be 
found  on  comparison  to  differ  by  the  exsct 
difference  of  their  local  epochs ;  that  is  by 
the  time  occupied  by  the  equinox,  or  by  any 
star  in  passing  from  the  meridian  of  A  to 
that  of  £ ;  in  other  words,  by  their  differ- 
ence of  longitude  expressed  in  sidereal  houn, 
minutes,  and  seconds.*'    (P.  155.) 

A  chronometer  may  be  used  instead  of 
the  clock,  and  thus  the  difference  of  longi- 
tudes obtained. 

The  MUky  Way. 
"  This  remarkable  belt  has  maintained 
from  the  earliest  ages  the  same  relative  sitn- 
ation  amongst  the  stars  ;  and  when  examined 
through  powerful  teleicopes  is  found,  won- 
derful to  relate,  to  consist  entirely  of  start 
scatteredby  millions."     (P.  182.) 

Precession  of  the  Equinoxes. 
The  visible  effects  of  the  precession  of  the 
equinoxes  on  the  aspect  of  the  heavens  con- 
sists in  the  apparent  approach  of  some  stars 
and  constelUtions  to  the  pole,  and  the  recesi 
of  others.  The  bright  star  of  the  Lesser  Besr, 
which  we  call  the  Polar  Star,  has  not  always 
been,  nor  will  always  continue  to  be,  oar 
Cynosure ;  at  the  time  of  the  construction 
of  the  earliest  catalogues  it  was  12°  from 
the  pole^it  is  now  only  1*  24',  and  will 
approach  yet  nearer  to  within  half  a  degree, 
after  which  it  will  again  recede,  and  slowly 
give  place  to  others  which  will  succeed  in 
its  companionship  to  the  pole.  After  a 
lapse  of  about  12,000  years  the  star  x* 
Lyra,  the  brightest  in  the  northern  heoni- 
sphere  will  occupy  the  remarkable  situation 
of  a  pole  star.  At  the  date  of  the  erection  of 
the  Great  Pyramid  of  Gixah,  which  precedes 
by  3970  years  the  present  epoch,  the  longi- 
tudes of  all  tli'e  stars  were  less  by  55"  45' 
than  at  present.  Calculating  from  this  datum 
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the  place  of  the  pole  of  the  heavent  among 
the  Stan,  it  will  be  found  to  fall  near  Xt 
Biaoonis  ;  its  distance  from  that  star  being 
3"*  44'  25'',  that  star  was  therefore  the  pole 
star  at  that  epoch/'    (Pages  191,  192.) 

On  Vttufing  the  Moon. 
"  A  circle  of  one  second  in  diameter  as 
seen  from  the  earth  on  the  surface  of  the 
moon  contains  abont  a  square  mile.  Tele- 
scopes, therefore,  must  yet  be  greatly  im- 
proved before  we  can  expect  to  see  signs  of 
inhabitants  as  manifested  by  edifices  or  by 
changes  on  the  surface  of  the  soil." 
(P.  261.) 

Sir  William  Herschel's  telescope,  with  a 
power  of  6450,  it  is  said,  brought  the  moon 
within  38  miles  of  the  earth.  Should  Lord 
Rosse's  telescope  bear  a  power  of  12,000, 
it  will  bring  the  moon  within  about  19 
miles  of  the  earth  when  in  perigee.  Sir 
James  South  is  reported  to  have  said  that 
Lord  Rosse's  telescope  enables  one  to  look 
Mo  the  moon. 

Weight  of  a  Body  on  the  Earth  and  Sun, 
**  A  mass  weighing  12  stone,  or  168  lbs., 
on  the  earth  would  produce  a  pressure  of 
4687  lbs.  on  the  sun."     (P.  262.) 

Kepler's  Third  Lav. 
"  The  squares  of  the  periodic  times  of 
any  two  planets  are  to  each  other  in  the 
same  proportion  as  the  cubes  of  the  mean 
distances  from  the  sun.  The  expression  for 
this  law  requires  a  slight  modification  when 
we  come  to  the  extreme  nicety  of  numerical 
calcnlation  for  the  greater  planets,  due  to 
the  influence  of  their  masses.  The  correc- 
tion is  imperceptible  for  the  Earth  and 
Mars."  (P.  295.) 

Kepler's  Second  Law. 
"The  Second  Law  of  Kepler,  or  that  which 
asserts  that  the  planets  describe  ellipses 
about  the  sun,  as  their  focus  involves  as  a 
consequence  the  law  of  solar  gravitation,  or 
whatever  be  the  force  which  urges  them 
towards  the  sun  as  exerted  on  each  indivi- 
dual planet  apart  from  all  connection  with 
the  rest."     (P.  298.) 

Lord  Brougham  conceiTes  that  too  much 
11  ascribed  to  Kepler  with  respect  to  this 
second  law,  which  he  rested  on  empiric 
grounds,  and  which  he  applied  only  to  the 
single  case  of  the  sun. — See  an  interesting 
discussion  on  this  matter  in  Lord  Broug- 
ham's ••  Analytical  View  of  the  Principia." 
(P.  254.) 


The  Relative  Magnitudes  and  Distances 
of  the  parts  of  our  System. 

Choose  any  well-levelled  field  or  bowl- 
ing-green. On  it,  place  a  globe  2  feet  in 
diameter,  this  will  represent  the  Sun  ;  Mer- 
cury will  be  represented  by  a  grain  of  mus- 
tard seed  seen  on  the  circumference  of  a 
circle  164  feet  in  diameter  for  its  orbit. 
Venus  a  pea  on  a  circle  284  feet  in  diameter. 
The  Earth  also  a  pea  on  a  circle  of  430  feet^ 
Mars  a  rather  large  pin's  head  on  a  circle  of 
654  feet.  Juno,  Ceres,  Vesta,  and  PaUas, 
grains  of  sand  in  orbits  of  from  1000  to 
1200 ;  Jupiter  a  moderate  sized  orange  in  a 
circle  nearly  half  a  mile  across ;  Saturn  a 
small  orange  on  a  circle  four-fifths  of  a 
mile ;  Uranus  a  full  sized  cherry  or  small 
plum  upon  the  circumference  of  a  circle 
more  than  a  mile  and  a  half;  and  Neptune 
a  good  sized  plum  on  a  circle  about  two 
miles  and  a  half  in  diameter.  As  to  getting 
correct  notions  on  this  subject  by  drawing 
circles  on  paper,  or  still  more  from  those 
very  childish  toys  called  orreries,  it  is  out  of 
the  question.  To  imitate  the  motions  of 
the  planets  in  the  above-mentioned  orbits. 
Mercury  must  describe  its  own  diameter  in 
41".  Venus  in  4'  14",  the  Earth  in  7',  Mars 
4'  48",  Jupiter  in  2h.  56',  Saturn  in  3h  13'. 
Uranus  In  2h,  16',  and  Neptune  in  3h.  30'." 
(P.  323.) 

Comets. 
*'  The  great  number  of  comets  which 
appear  to  move  in  parabolic  orbits,  or  orbits 
at  least  undistingnishable  from  parabolas, 
during  their  description  of  that  compara- 
tively small  part  within  their  range  of  visi- 
bility to  us,  has  given  rise  to  an  impression 
that  they  are  bodies  extraneous  to  our  sys- 
tem wandering  through  space,  and  merely 
yielding  a  local  and  temporary  obedience  to 
iU  laws  during  their  sojourn."     (P.  376.) 

Mr.  Perigal,  at  one  of  the  Marquis  of 
Northampton's  soir^eSt  some  time  ago,  ex- 
hibited an  instrument  to  develope  a  peculiar 
law  of  compound  motion  generating  retro- 
gade  or  recurrent  curves  by  a  complicated 
system  of  wheel-work.  Mr.  Perigal  said, 
'*  that  one  of  his  objects  wss  to  exhibit  the 
parabola  in  the  novel  character  of  a  retro- 
gressive  or  recurrent  curve  of  definite  range, 
whence  he  inferred  that  if  a  comet  moved  in 
that  curve,  it  might  return  after  it  had  per- 
formed its  allotted  journey,  and  continue  to 
visit  us  periodically." 

A  very  ingenious  paper,  entitled  '*  A  Rule 
for  FormuUzing  by  the  Binomial  Theorem 


398 


SIR   JOHN  F.    W.    HER8CHEL  8    OUTLINES    OF    A8TB0N0MY. 


Epieydical  Caryes  with  one  moTing  Circle," 
was  published  in  the  Phil.  Mag,  for  Jane 
last,  by  S.  M.  Drach,  Esq.,  F.R.A.S.  An 
appendix  was  published  in  the  supplemental 
number  of  the  ms^zine,  referring  to  Mr. 
Perigal's  curious  mechanism^  Mr.  Drach 
has  since  circulated  the  article  in  a  tract. 
We  refer  to  the  subject  because  we  think  it 
deserves  attention.  Hie  supposed  periodi- 
city of  a  body  moWng  in  a  parabola  should 
be  satisfactorily  settled  one  way  or  the  other, 
because,  if  it  can  be  established,  it  will  occa- 
sion a  new  era  in  cometary  astronomy.  In 
apptarattce,  at  all  events,  Mr.  Perigal's  me- 
chanism shows  that  the  parabola  is  recurrent. 
Mr.  Perigal  considers  that  the  body  which 
moves  in  a  parabola  advances  and  recedes  in 
the  same  track.  We  give  no  opinion,  one 
way  or  the  other ;  but  we  would  refer  the 
reader  who  is  curious  in  such  matters  to 
Mr.  Drach's  papers. 

The  Magna  Charia  (ff  wtr  Spetem. 
"  A  relation  has  been  demonstrated  by 
Lagrange,  between  the  masses,  axes  of  the 
orbits,  and  eccentricities  of  each  planet, 
which  has  claimed  for  it  the  above  distinc- 
tion, viz.,  thai  if  the  mau  of  each  planet  be 
multiplied  by  the  square  root  of  the  axii  qf 
it»  orbit,  and  the  product  by  the  equare  ^ 
,  its  eccentricity,  the  eum  of  all  the  produete 
throughout  the  syetem  it  invariable ;  and  as, 
in  point  of  fact,  this  sum  is  extremely  small, 
so  it  will  always  remain. 

Now,  since  the  axes  of  the  orbits  are  liable 
to  no  secular  changes,  this  is  equivalent  to 
saying  that  no  one  orbit  shsU  increase  its 
eccentricity  unless  at  the  expense  of  a  com- 
mon fund,  the  whole  amount  of  which  is, 
and  must  for  ever  remain,  extremely  minute. 
"There  is  nothing  in  this  relation,  how- 
ever,  taken  per  te,  to  secure  the  smaller 
planets— Mercury,  Mars,  Juno,  Ceres,  &c. 
— ^from  a  catastrophe,  conJd  they  accumulate 
on  themselves,  or  any  one  of  them,  the  whole 
amount  of  this  eccentricity  fund.  But  that 
can  never  be ;  Jupiter  and  Saturn  will  always 
retain  the  lion's  share  of  it.  A  similar 
remark  applies  to  the  inelinaiion  fund, 
ThcBc  funds,  be  it  observed,  can  never  get 
into  debt.  Every  turn  of  them  is  essentially 
positive."    (P.  453.) 

**  T%e  Perturbations  of  Uranus  by 

N^iutu,*' 

The  reader  may  find,  under  this  head, 

the  clearest  and  most  complete  exposition 

of  this  intricate  subject  which  has  been  pub- 


lished.   The  figure  in  the  plate  most  aptly 
and  uniquely  illustrates  the  text ;  the  care- 
fully written  descriptive  part,  together  with 
the  plate,  take  the  reader,  as  it  were,  up  to 
the  planets,  and  enable  him  to  see  in  what 
manner  the  one  influences  the  motions  of  the 
other.    The  author  has  lucidly  narrated  the 
outlines  of  the  discovery  of  Neptune  ^  but 
he  has  cautiously  abstained  from  entering 
upon  the  peculiar  circumstances  that  at- 
tended the  discovery,  and  which  have  occa- 
sioned some  controversy  that  is  not  yet  at 
an  end.    We  consider  the  gifted  author  in- 
capable of  doing  injustice  to  any  one  in  such 
matters ;  we  therefore  wish  he  had  entered 
minutely  upon  the  question,  and  given  hie 
decided  opinion  upon  each  of  its  singular 
points.    However,  there  are  perhaps  many 
reasons  why  he  could  not  coosistently  do 
this.    Friends,  long  known,  and  no  doubt 
highly — almost    affectionately,    esteemed — 
might  be  concerned;  strings  must,  there- 
fore, have  been  touched  which  very  likely 
would  have  jarred  disagreeably  among  many 
intimate  acquaintances.    We  well  know  that 
old  friends,  long  known — long  tried,  perhaps 
long  valued — are  too  precious  a  commodity 
to  be  put  in  jeopardy,  by  canvassing  a  topic 
which  may  affect  some  of  them  most  teo- 
derly.    Besides,  the  peculiar  feelings  of  Mr. 
Adams   upon  the  matter  may  have  been 
known^  and  therefore  the  author  might.Aot 
be  desirous  of  proving  in  his  own  case,  that 
gentleman's  peculiar  and  now  rather  noto- 
rious notions  of  gratitude,  by  any  generous 
attempt  to  do   justiee  to  bis   undoubted 


With  one  or  two  of  the  author^s  remarks 
on  this  head  we  do  not  agree;  but  as  we 
intend  to  enter  into  all  the  minutiae  of  the 
singular  discovery,  with  the  view  of  doing 
justice  to  all  parties  ae  trel/  as  to  ourselves, 
we  shall  abstain  from  any  comment  now ; 
we  wish  at  present  simply  to  acknowledge 
a  debt  that  we  oifie  respecting  this  matter, 
which  would  have  been  paid,  together  with 
good  interest,  long  ago,  had  not  some  pro- 
missory  notes,  put  in  circulation  by  our 
friends  on  **  the  other  side,**  induced  us  to 
delay.     However,  our  creditors  may  be  of 
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good  cheer ;  the  ttatate  of  limitation  has  not 
yet  htgrnx  to  ran,  and  we  atiU  hope,  in  doe 
time,  to  be  qotta  with  them. 

Taking  the  maea  of  the  Sun  to  be  1,  Pro- 
ieiaor  Pieree  makea  the  mass  of  Neptnne 
r-wtrv*  Strnvet'  maas,  -nhnl  ^  Veriier'a 
theoretical  planet  maei,  -g^*  The  maaa, 
according  to  the  table  on  page  648,  ia  ystsv 
The  mass  obtained  hj  the  indefatigable  Mr. 
Hind,  a  gentleman  who  at  present  ia  doing 
mnch  in  maintaining  the  national  credit 
for  practical  astronomy,  from  the  obsenra- 
tiona  of  the  planet's  satellite  made  by  Mr. 
Lassell  and  others,  is  -rriirv  [^^  notice  of 
the  R.  A.  S.  for  June  laat.] 

We  had  intended  to  give  the  author^s 
TiewB  on  double  stars,  nebulas,  &e.,  which 
are  hiatorically  associated  with  the  name  of 
Herschel ;  bat  we  must  oome  to  a  dose. 
Onr  present  task  has  been  a  labour  of  love, 
and  we  haTC  endesYoared  to  give  our  readers 
some  notion  of  the  ralue  of  the  work.  We 
bare  aimed  at  picking  out  a  few  gema  aa 
specimens,  yet  we  are  fully  aware  that  any 
one,  by  opening  the  book  at  random  a  suffi- 
cient number  of  times,  may  alight  on  parts 
perhiqpa  more  highly  deserrtng  notice ';  the 
work  is  full  of  them :  it  is  tesselated  through- 
out in  the  most  masterly  manner  with  the 
moat  Yaried  and  richest  pieces  of  informa- 
tion ;  and  it  would  be  difficult  to  eichange 
a  single  piece  for  a  better  one. 

It  is  said  that  this  work  is  to  dose  the 
autbor'a  laboura  in  the  cause  of  astronomy : 
we  would  fain  hope  not.  Of  one  who  haa 
done  ao  much  it  seems  really  importunate 
to  ask  more ;  yet,  on  behalf  of  the  national 
sdentific  credit,  for  which,  from  his  youth, 
the  author  has  been  labouring— we  name 
physical  astronomy.  The  treatise  ih  the 
Bmeye*  Metrop.,  touched  up  so  aa  to  bring 
it  on  a  level  with  the  present  Yolume,  would 
be  nationally  useful;— we  have  nothing  like 
it,  and  the  public  want  it. 

It  can  hardly  be  hoped— yet  we  wish- 
that  Sir  John  could  be  induced  to  treat  the 
figure  of  the  earth.  His  own  peculiarly 
happy  mode  of  handling  that  difficult  sub~ 
ject  would  furntBh  a  most  yaluable  treasure 
to  such  English  mathematical  students  aa 


hare  to  teach  themselves.  Airy's  work  on 
this  subject,  in  his  Mathematical  Tracts,  has 
met  with  deserved  success ;  still  we  consider 
that  many  parts  of  it  might  be  rendered 
more  easily  comprehensible  to  self-teaching 
students.  Airy's  treatise  will  do  very  well, 
when  a  tutor  is  at  your  elbow,  to  explain 
difficulties  and  to  smooth  down  rugged  ob- 
stacles ;  but  we  want  some  one  of  the  Her- 
schel stamp  to  take  the  student  on  with  him, 
and  familiarly  to  open  his  understanding  as 
he  proceeds. 

Who  can  arrive  at  the  end  of  a  work  like 
the  Tolume  before  us,  and  not  feel  a  hearty 
wiah  that  the  author  had  the  highest  honours 
conferred  on  him  which  the  country  can 
bestow  ?  What  genuine  dignity  it  would  be 
to  the  British  peerage  if  it  were  adorned 
with  the  name  of  Herschel ! — what  an  eter- 
nal honour  it  would  be  to  the  nation  whtdi 
placed  it  there  1  And  why  should  not  Na- 
ture's loftiest  nobles  be  ennobled  by  our 
dispensers  of  honours  ?  Does  mere  fortune 
stand  in  the  way  ?  That  reason  is  prepos- 
terously absurd  whilst  the  country  is  paying 
tens  of  thousanda  annually  to  the  descend- 
ants, however  worthless,  of  wholesale  human 
butchers,  and  to  the  heira  of  once  fortu- 
nate speculators  in  the  trade  of  politics.  We 
trust  the  time  is  not  diitant  when  the  nation 
will  have  the  common  sense  to  bestow  its 
choicest  honours  on  those  rarely  gifted  sons 
who  are  sent  by  Providence  to  enlighten 
mankind, — ^that  it  will  not  much  longer  heap 
ita  wealth  and  honours  only  on  the  most 
fortunate  players  at  the  game  of  cut-throats, 
and  on  clever  hoodwinkers  who  have  gro- 
velled their  way  up  through  daplidty  and 
chicanery.  At  preaent  almost  the  only  dis- 
tinction which  the  public  bestows  on  scien- 
tific talents  or  literary  acquirements  which 
have  gained  a  European  fame,  is  a  knigbt- 
HooD^akind  of  offal  honour  which  is  thrown 
to  any  bumpkin  militia  officer,  or  fastened, 
as  a  sort  of  fool's-cap,  on  Any  booby  mayor 
of  a  borough,  for  accomplishing  the  wonder- 
ful feat  of  carrying  up  an  unintelligible 
address  to  court.  We  trust  that  genius,  and 
talent,  and  high  acquirement  will  not  here- 
after be  insulted  by  such  rewards.     We 
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hope  the  day  is  not  far  off.  when  the  country 
will  bestow  its  best  gifts  on  those  to  whom  it 
is  most  iodebted  for  all  its  real  greatness. 


MB.   TATB's    BUCLID.* 

We  were  amongst  the  first  to  introdaee 
Mr.  Tate's  writings  to  the  public  in  the 
shape  of  a  review ;  and  we  did  it  in  an 
honest  spirit  of  enconragement  to  his  open- 
ing abilities.  We  know  also  that  our  com- 
mendation of  his  labours  has  operated 
somewhat  in  his  favour,  in  quarters  where 
it  was  of  personal  advantage  to  him  to  stajnd 
well.  We  do  not  regret  this ;  but  we  do 
regret  to  say,  that  the  character  of  some  of 
his  recent  productions  should  be  such  as  to 
create  great  regret  at  a  certain  change  which 
has  come  over  the  author's  spirit.  Traces 
of  scientific  heresy  have  been  apparent  some 
time ;  and  though  in  speaking  of  what  was 
good  in  those  works,  we  kindly  forebore  to 
censure  what  we  could  not  but  disapprove, 
it  was  under  the  hope  that  the  said  heresy 
was  more  in  appearance  than  in  reality. 

When  we  first  saw  Mr.  Tait's  name 
announced  as  the  editor  of  a  new  edition  of 
Euclid,  we  were  unfeignedly  amazed.  For, 
but  a  brief  year  had  passed,  since  to  our 
vivid  recollection,  he  had  been  at  some  pains 
to  show  in  the  preface  to  his  '*  Principles  of 
Geometry,'*  that  it  was  high  time  Euclid 
should  be  shelved!  Our  amazement  was 
not  diminished,  on  turning  to  this  new  edi- 
tion to  see  it  gravely  afSrmed  by  Mr.  Tate 
that  he  had  undertaken  the  task  of  editor 
**  with  the  hope  that  it  may  tend  to  advance 
the  mathematical  education  of  the  country,* ' 
So  opposite  is  this  profession  of  faith  to  that 
which  he  avowed  last  year,  that  it  may  be 
fairly  reckoned  amongst  the  most  remark- 
able sdentifio  conversions  on  record.  "  Rat- 
ting" may  be  only  too  common  in  political 
life:  but  in  scientific  life  such  ratting  as 
Mr.  Tate's  is  without  a  parallel— at  least  to 
the  extent  of  our  reading  and  observation. 


*  The  first  three  Books  of  Euclid's  Eleraenls  of 
Geometry,  tnm  the  text  of  Dr.  Robert  Simpson. 
together  with  the  various  useful  Theorems  and 
Problems  as  Oeometrieal  Exercises  on  each  Book. 
By  Thomas  Tate,  Mathematical  Master  of  the 
National  Society's  Training  College,  Battersea. 
1M9. 


The  reason  for  the  change  is  not  far  to 
seek.  The  Council  of  Education  has  de- 
cided   upon   giving    certijicatee    to  thou 

gCHOOLMASTBBS  Who  CQU  CTOm   Up  TETBBB 

Booke  of  Euclid!  Mark  the  number, 
three.  Mr.  Tate  supplies  just  the  three 
required  ;  he  rats  only  to  the  extent  needful 
to  suit  the  views  of  the  Council.  The 
Council  certificate  will  oertes  be  a  Talu- 
able  document ;  and  we  have  no  doubt  the 
public  will  duly  esteem  and  honour  those 
gifted  members  of  the  scholastic  profession 
who  are  honoured  with  its  possession.  Three 
books  of  Enslid  !  What  next  ?  We  have 
seen  many  strange  doings  of  this  Committee 
of  the  Privy  Council ;  but  we  were  not  pre- 
pared for  anything  so  outrageous  as  this. 
What,  by  the  way,  will  the  "  College  of  Pre- 
ceptors "  say  to^this  invasion  of  their  char- 
tered diploma  eyetem  f  It  certainly  does  seem 
strange  that  the  Government  should  grant  a 
charter  to  this  body ;  and  then,  as  if  repent- 
ing its  indiscretion,  enter  the  market  with 
a  cheaper  ware — more  easy  of  purchase,  and 
more  imposing  upon  the  public.  Is  there  no 
Member  of  the  People's  House  sufficiently 
independent  and  sufficiently  well  informed, 
to  ask  the  minister  for  an  explanation  of  thb 
singular  confusion  of  measures  ? 

We  could  have  understood  Mr.  Tate,  and 
have  relieved  him  of  all  blame,  too,  had  he 
been  a  government  employ/t  and  been 
**  ordered  to  prepare  an  edition  of  Euclid," 
or  to  "  compile  "  any  other  book  which  his 
official  superiors  might,  in  their  sublime  wis- 
dom, have  thought  requisite  for  the  instruc- 
tion of  the  rising  generation.  Here,  however, 
there  is  no  such  plea.  Mr.  Tate  is  in  a 
position  independent  of  the  Government; 
and  it  is  not  even  pretended  that  he  was 
requeeted  to  publish  such  a  work,  except 
perhaps  in  Paternoster-row.  The  stultify- 
ing act  is  wholly  his  own ;  and  whatever  may 
be  the  penalty  to  his  reputation,  he  has 
voluntarily  incurred  it.  The  naked  fact 
appears  to  be,  that  there  was  a  prospect  of 
**  making  money"  by  the  thing ;  and  possibly 
it  may  tnm  out  so,  though  it  is  by  no  means 
certain  that  he  has  this  time  "hit  the  right 
nail"     If  it  turn  out  even  better  as  a  specn- 
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lation  than  he  has  anticipated,  he  pays  a 
price  that,  to  a  high -minded  man,  would  be 
frightful,  for  the  advantage.  This  is,  how- 
ever, for  his  consideration,  and,  we  may  add, 
for  the  warning  of  others. 

Why  Mr.  Tate  should  prefix  his  name  to 
this  edition  of  Euclid,  we  are  at  a  loss  to 
<sonociye  —  unless  it  be  a  belief  that  any- 
thing and  CTerything  with  which  his 
name  i^  connected  will  **  sell."  It  may 
be  a  somewhat  vain  and  arrogant  tiew  for 
him  to  take ;  but  we  cannot  conjecture  any 
other.  We  have  to  ask,  however,  what 
riffkihtiM  he,  to  this  employment  of  his  pre- 
▼ioos  reputation,  to  tell  a  book  which  ia  no 
more  hU  than  ours»*  IC  the  expiry  of 
copyright  has  put  it  in  the  power  of  any 
man  to  print  Simson's  translation,  we  cannot 
admit  the  reader  of  the  proofs  to  have  any 
right  to  place  his  name  on  the  title  page. 
Has  Mr.  Tute  done  more  than  this?— 
Scarcely.  A  series  of  '*  useful  theorems 
and  problems  "  are  added  at  the  end,  which 
the  aspirants  for  the  Council  certificate 
will  doubtless  find  **  very  hard,"  and  think 
*'  very  clever,"  and,  in  their  simplicity,  put 
down  as  "  very  original.**  For  any  distinct 
manifestation  of  this  last  quality  in  those 
theorems  and  problems,  we  could  have  for- 
'given  Mr.  Tate  much  else  ;  but  we  look  for 
it  in  vain.  We  have  gone  with  a  good 
deal  of  care  through  these  propositions,  but 
without  finding  a  single  instance  where  they 
were  not  taken  from  other  sources,  and 
from  the  most  easily-accessible  of  all  sources 
— the  editions  of  EucUd  now  in  ordinary 
use.  If  Mr.  Tate  feel  aggrieved  by  this 
statement,  we  would  only  ask  him  to  tell  us 
which  of  his  propositions  are  original ;  and 
why,  when  making  so  free  with  the  collec- 
tions of  others,  he  has  not  at  least  had  the 
honesty  to  express  his  obligations  ? 

MR.  W£ALR*S  N£W  SERIES  OF  RUDIMBN- 
TART  WORKS.  —  NO.  I.  HANM's  RLB- 
MENT8  or  PLANi  TRIGONOMETRY. 

The  well  merited  success  of  Mr.  Weale*s 
two  previous  series  of  rudimentary  works 
(embracing  mechanics,  natural  philosophy, 
chemistry,  Sec.),  has  induced  him  to  bring 


forward  a  third,  which  is  to  be  devoted  to 
mathematics.  .  The  editing  of  this  series 
has  been  entrusted  to  Mr.  Hann,  and  it 
could  not  well  have  been  placed  in  better 
hands.  The  Editor  has  himself  supplied 
the  first  of  the  series,  which  is  devoted  to 
the  *'  Elements  of  Plane  Trigonometry.*' 
This  is  not  exactly  beginning  at  thi  begin- 
ning ;  but  as  each  treatise  is  to  form  an  inde- 
pendent work,  the  order  of  publication  is  of 
no  great  importance.  The  work  is  distin- 
guishable from  others  on  the  same  subject 
chiefly  by  the  number  of  examples,  Jidly 
worked  out,  which  it  contains,  of  the  difiisr- 
ent  modes  of  trigonometrical  calculation. 
Self-teachers  will  find  it  on  this  account  a 
better  guide  to  the  practice  of  this  branch  of 
mathematics  than,  any  other  of  equal  size 
and  cheapness  that  we  know  of.  Mr.  Hann 
has  made  free  use  of  the  works  of  pre- 
ceding writers,  both  English  and  French ; 
but,  unlike  some  compilers,  he  frankly  ac- 
knowledges his  obligations,  specifying  as 
those  to  whom  he  has  been  chiefly  indebted, 
**  Bonnycastle,  Cope,  De  Morgan,  Gaskin, 
Hall,  Hind,  Hymers,  Snowball,  W^oodhouse, 
Gregory,  and  Davies."  "  The  problems," 
he  adds,  "  have  been  taken  principally  from 
the  Ladies*  and  Gentleman's  Diariee,  the 
Cambridge  Problems,  and  Leyboum'e  Repo* 
sitorg,**  In  treating  of  the  development 
of  the  sine  and  cosine,  he  refers  with  com- 
mendation, to  some  remarks  which  appeared 
on  that  subject,  from  the  pen  of  our  able 
correspondent  "  A.  H.,"  in  the  Mech.  Mag., 
No.  1256,  pp.  236-232,  and  ends  by  giving 
a  very  clever  exeaiplification  of  the  manner 
in  which,  in  the  higher  branches  of  mathe- 
matics, '*  sin  0*'  and  *<co8  ^"  may  be 
expressed  in  terms  of  the  sine  and  cosine  of 
the  simple  arc. 


FLUSHING  8EWR&8. — .SALTER'S  PATENT. 

The  method  of  flushing  seems  now 
universally  admitted  to  be  the  beet 
which  has  been  yet  proposed  for  effect- 
ing a  speedy  clearance  of  sewers  from 
accumulations  of  filth ;  and  this  what- 
ever the  nature  of  the  outflow  may  be ; 
whether  a  natural  river  like  the  Thames, 
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or  an  artificial  conduit  constructed  for 
the  purpose  of  their  reception.  While 
the  question  of  outflow  is,  therefore, 
undergoing  investigation  at  the  hands  of 
the  Metropolitan  Commissioners,  we  may 
be  excused  for  recalling  public  attention 
to  the  valuable  improvement  In  the 
flushing  system  which  was  patented  a 
liUle  while  ago  by  Mr.  R.  G.  Salter, 
(then  of  Liverpool,  but  now  of  Hobart- 
place,  Pimlico,)  and  partially  described 
in  our  last  vol. 

According  to  the  mode  now  in  use 
flood-gates  are  closed  across  the  sewers, 
in  order  to  produce  a  head  of  sewage 
water  equal  to  their  height,  and  are 
kept  closed  by  means  of  an  iron  bar  or 
strut,  which  is  removed  periodically 
by  an  attendant  to  allow  the  pent-up 
mass  to  rush  forth  and  clear  all  before 
it  The  flushing,  therefore,  takes  place 
only  when  the  attendant  is  present  to  set 
the  flood-gates  free,  and  as  the  time 
which  it  takes  the  sewage  water  to  accu- 
mulate to  the  height  of  the  gates  varies 
with  a  thousand  circumstances — all  as 
beyond  calculation  as  control — it  follows 
of  necessity  that  the  gates  roust  often 
remain  closed  long  after  they  ought — 
consistently  with  the  purpose  of  their 
construction — to  be  closed.  In  all  such 
cases  these  gates  may  be  said  to  do  more 
harm  than  good — creating  rather  than 
removing  deposits.  To  make  the  flush- 
ing system  perfect,  the  flood-gates  should 
open,  the  instant  the  necessary  quantity 
of  flushing  water  has  accumulated  be- 
hind them.  Now  this  it  is,  which  Mr. 
Salter  has  accomplished,  and  by  means 
so  ingeniously  simple  that  they  might  be 
applied  in  a  month's  time  to  the  whole 
of  the  sewers  of  the  metropolis. 

Mr.  Salter  hooks  the  end  of  an  iron 
strut  to  the  ordinary  gate,  and  at  an  angle 
of  about  46''  inserts  the  other  end  into 
a  strong  staple  firmly  fixed  in  the  brick- 
work of  the  sewer.  The  gate  is  thereby 
made  perfectly  fast  \  but  in  the  centre 
of  the  strut  there  is  a  weighted  joint, 
which  .when  acted  on  in  the  following 
manner  instantly  sets  it  free.  When  the 
collected  water  has  attained  the  given 
height,  it  is  conveyed  by  an  overflow- 
pipe  to  an  iron  basin  which  works  on  an 
axis,  to  which  is  attached  a  lever,  extend- 
ing beneath  the  joint  in  the  strut,  when 
the  gravity  of  the  water  in  the  basin 
overcomes  the  weight  of  the  lever,  and 


the  joint  of  the  strut  is  suddenly  lifted 
upwards,  on  which  the  accumulated 
body  of  water  forces  the  gate  open, 
and  the  strut  becomes  contracted  into 
this  form  \.  While  the  water  is  rush- 
ing  through  the  sewer,  the  baain,  by 
being  inverted,  empties  itself  and  retoms 
to  its  former  position;  and  when  the 
current  has  slackened  so  as  to  be  of  no 
farther  service  for  flushing,  the  prepon* 
derating  weight  of  the  strut  being  up- 
wards, it  gradually  falls  back  to  itB 
original  position,  and  the  gate  is  closed. 
The  forming  of  another  head  of  water  is 
then  at  once  commenced,  to  be  let  free 
as  before,  as  soon  as  formed.  And  so 
the  apparatus  will  continue  working  for 
ever  (with  timely  repairs)  without  any* 
one*s  assistance  to  keep  it  going — being 
in  fact  literally  self-acting. 

The  general  adoption  of  Salter's  appa- 
ratus would  ensure,  therefore,  the  follow- 
ing indisputable  advantages : — 

1.  The  flushing  of  sewers  in  the  least 
possible  time. 

2.  Less  risk  of  the  matters  discharged 
into  the  sewers,  generating  deleterious 
gases,  and  of  these  gases  escaping  through 
me  sewers  into  the  upper  atmosphere 
and  into  inhabited  places. 

S.  A  better  ventilation  of  the  sewers 
in  proportion  to  the  greater  frequency  of 
the  flushing  process ;  every  rush  of  the 
water  producing  a  corresponding  rush  of 
air  in  the  direction  of  the  outlet.    And 

4.  A  saving  of  all  the  expense  attend- 
ant on  the  employment  of  persons  to 
open  the  flood-gates. 

Mr.  Salter's  invention  has  been  applied 
with  admitted  success  to  the  great  sewer 
which  runs  through  St.  Giles's.  Why, 
then,  should  a  day  be  lost  in  extending 
ite  application  to  the  entire  metropolis  ? 
The  aelay,  we  presume,  can  have  arisen 
only  from  the  recent  change  of  hands 
which  has  taken  place  in  our  sanitary  ad- 
ministration. But  now  that  the  new  Com- 
mission is  in  full  action,  we  may  reason- 
ably hope  to  see  an  end  put  to  that  delav. 
We  know  of  nothing  which  they  could 
do  so  soon,  and  at  so  little  expense,  which 
would  give  half  so  much  satis&ction,  or 
do  half  so  much  good,  as  the  perfecting 
of  the  flushing  system,  by  the  means  now 
proposed. 
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Sir, — The  property  which  fusible  metals 
possess  of  melting  at  two  degrees  of  heat, 
tfaoDgh  long  known,  has  hitherto  been 
but  little  taken  advantage  of.  Their  first 
employment  for  any  useful  purpose  was 
in  the  year  1796,  when  Sir  Samuel  Beu- 
tham  introduced  a  fusible  safety  yalve 
in  the  cooling  and  distilling  apparatus  of 
the  Arrow ;  of  late  years  French  engi- 
neers haye  frequently  employed  such 
▼■lyes  in  steam  engines ;  and  the  means 
of  obviating  some  ineonveniencies  in 
their  use  appeared  in  the  Meehanie$*  ifa- 


In  the  Builder  of  December,  1847, 
fusible  metal  plugs  were  proposed  amongst 
others  of  Sir  Samuel's  contrivances,  as  a 
means  of  rendering  automatic  an  appara- 
tus for  submerging  a  repository  of  valua- 
ble deeds  and  papers  in  case  of  fire. 

A  similar  application  of  fusible  metal 
seems  desirable  to  a  considerable  extent, 
wherever  reservoirs  of  water  may  be  pro- 
yided  on  roofs,  since  by  carrying  pipes 
from  a  water  cistern  to  the  interior  of  a 
building,  and  forming  either  portions  of 
those  pi^s,  or  plugs  upon  them,  of  fusi- 
ble metal,  should  fire  break  out,  that 
metal  would  melt,  and  of  course  a  flow 
of  water  would  follow.  So,  in  dwelling 
houses,  where  fire  on  a  staircase  frequently 
prevents  the  escape  of  the  inhabitants, 
were  such  pipes  from  a  cistern  introduced 
as  part  of,  or  behind  a  cornice,  for  in- 
stance, the  melting  of  the  fusible  metal 
would  automatically  adroit  water  enough, 
supposing  the  apparatus  judiciously  ar- 
ranged, to  check,  if  not  to  extinguish  the 
flame. 

Fusible  metals,  it  is  well  known,  may 
by  varying  the  proportions  of  the  com- 
ponent metals,  be  made  so  as  to  melt  at 
diflferent  degrees  of  heat,  from  that  of 
boiling  water  upwards,  so  that  in  each 
instance  of  the  application  of  this  expe- 
dient to  use  that  degree  of  fusibility  most 
suitable  might  be  given  to  tlie  metal. 
The  skill  of  both  mechanists  and  archi- 
tects of  the  present  day,  require  only  to 
be  turned  to  the  contrivance  of  proper 
arrangements,  to  assure  the  efficiency  of 
this  new  expedient. 

The  fire- proof  repositories  proposed 
in  the  Builder  were  such  as  might  be 
eonstrncted  either  on  a  small  or  on  an 
extensive  scale,  and  may  be  likened  to 


water-tight  cisterns  made,  in  preference, 
under  the  level  of  the  ground.  The  top 
of  the  repository  should  also  be  water- 
tight, excepting  an  aperture  large  enough 
for  the  admission  of  a  man ;  but  this 
man-hole  should  have  a  covering  to  fit, 
water-tight.  The  interior  of  the  repo- 
sitory fitted  up  with  shelves  for  the  re- 
ception of  water-tight  metal  cases,  in 
which  the  deeds  or  papers  to  be  kept 
would  be  enclosed,  in  the  same  manner 
as  was  the  gunpowder  on  board  the 
Arrow  and  the  Dart,  1795,  and  as  it  is 
now  frequently  kept  in  vessels  of  war. 
Over  the  whole  of  the  receptacle,  with 
the  exception  of  the  man-hole,  a  cistern 
of  water,  equal  in  capacity  to  the  whole 
of  t)ie  receptacle  below,  and  pipes  plug- 
ged with  fusible  metal  connecting  the 
cistern  with  the  receptacle.  Over  the 
man- hole,  when  not  in  use,  water  also  to 
be  let  in. 

With  such  an  arrangement,  in  the  case 
of  fire  in  adjacent  buildings,  of  sufficient 
intensity  to  make  the  water  in  the  cis- 
terns of  a  boiling  heat,  the  plugs  would 
melt  and  let  the  water  into  the  recep- 
tacle; thus,  self-acting  so  far;  and  by 
similar  means  the  cistern  might  be  re- 
plenished from  water  pipes  or  mains. 
All  danger  over,  it  is  needless  to  add, 
that  the  receptacle  would  be  pumped 
dry  and  ventilated,  when  all  within  would 
be  found  perfectly  uninjured,  however 
great  might  have  been  a  neighbouring 
confiagration. 

The  coroner *s  inquest  on  the  late  dis- 
aster at  London- wall,  adverted  to  the 
danger  resulting  from  the  use  of  candles 
in  storehouses ;  on  account  of  like  danger 
in  manufactories.  Sir  Samuel,  in  the 
wood  mills  at  Portsmouth,  exemplified 
the  convenience  and  economy,  as  well  as 
safety  of  substituting  lamps  for  candles. 
The  lamps  he  introduced  in  that  esta- 
blishment were  of  the  invention  of  Mr. 
Grimshaw,  of  Sunderland}  they  were 
enclosed  in  glass,  in  such  manner  as  to 
obstruct  scarcely  any  of  the  light,  and  so 
contrived,  as  to  do  away  danger  of  fire 
from  sparks  falling  from  the  lamps,  and 
to  prevent  inflammable  substances  from 
falling  on  the  light.  In  the  safety  ma- 
gazine lamps  of  the  Arrow,  fresh  air  was 
admitted,  and  foul  air  carried  off  through 
syphon  pipes.  Lampists,  doubtless, would 
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find  it  to  their  interest  were  they  to  turn 
their  attention  to  these  particulars,  so  as 
to  produce  a  portable  safety-lamp  of  low 
price,  convenient  use,  and  giving  a  good 
light,  such  as  would  be  suitable  for  car- 
rying about  in  warehouses  and  manu- 
factories. 

M.  S.  B. 


COMPARATIVE  POWERS  OF  DIFFSRBNT 
GALVANIC  BATTERIES. 

Sir, — My  attention  has,  from  time  to 
time,  been  attracted  by  very  inconsistent 
statements  respecting  the  degree  of  power 
which  various  voltaic  batteries  possess. 
Mr.  Ward  stated,  at  the  recent  meeting 
of  the  British  Association  at  Birming- 
ham, that  Mr.  Grove's  arrangement  is 
the  most  energetic  of  all  batteries ;  that, 
next,  in  the  series,  stands  Daniell's  bat- 
tery ;  that  Smee's  has  less  power  than 
either  of  the  others ;  though  in  all,  the 
same  amount  of  surface  is  exposed  to  the 
exciting  fluid.  Now  this  is  very  curious ; 
for  Danieirs  battery  has  copper  for  the 
negative  metal,  while  in  Smee's  arrange- 
ment platinized  silver  is  employed,  which 
has  been  stated  to  be  the  best  conductor 
yet  known.  Another  anomaly  remains 
to  be  mentioned.  It  is  a  principle  gene- 
rally adopted,  that  to  obtain  the  greatest 
energy  in  a  voltaic  battery,  metals  of  the 
greatest  difference  in  their  oxidation 
should  be  employed.  Then,  how  is  it 
that  iron  and  copper  have  been  found  to 
constitute  a  more  powerful  voltaic  circle 
than  zinc  and  copper? — for  the  differ- 
ence of  the  affinity  which  zinc  and  copper 
has  for  oxygen  is  greater  than  that  of 
iron  and  copper. 

I  am,  Sir,  yours,  &c.. 

D.J. 
Carroarthen,  Sept.  24,  1849. 


SPECIFICATIONS  OF  ENGLISH  PATENTS  EN- 
ROLLED DURING  THE  WEEK  ENDING 
25th  op  OCTOBER,  1849. 

John  Ormerod,  Holt-Holme  Mill,  near 
Newcharcb,  Lancaster,  spinner.  Far  tm- 
provemenis  in  carding  cotton  and  other 
fibrous  substances.  Patent  dated  Apiil  19, 
1849. 

Mr.  Ormerod's  carding  engine  consistB  of 
the  ordinary  main  cylinder,  aroand  a  portion 
of  the  periphery  of  which  are  arranged  in 
pairs  a  namber  of  working  rollers,  with  a 
smaller  cleaning  roller  between  the  working 
rollers  of  each  pair.    The  feeding  rollers 


and  licker-in  are  supported  in  the  framework 
in  front  of  the  main  cylinder,  while  the 
doffing  cylinder  is  similarly  supported  be- 
hind it.  The  cleaning  rollers  are  made  to 
revolve  by  a  cord  or  band  passing  round  a 
grooved  pulley  keyed  on  the  axle  of  the 
cylinder,  and  round  grooved  pulleys  keyed, 
on  their  respective  axles.  Each  alternate 
working  roUer  is  drif en  in  the  same  di- 
rection as  the  main  cylinder,  while  the 
rest  are  driven  in  the  opposite  one,  by 
means  of  an  endless  band  passing  over 
grooved  pulleys  keyed  upon  their  axles,  and 
round  a  grooved  pulley  supported  on  a  stud, 
bolted  in  a  segmental  slot,  and  dnven  by  a 
pinion  on  the  axle  of  the  doffing  cylinder. 
By  this  arrangement  the  cotton  or  other 
fibrous  material  is  alternately  stripped  off 
and  fed  OS  to  the  main  cylinder. 

Between  each  pair  of  working  rollers  is 
fixed  a  dost  colleotor,  whijch  is  composed  of 
two  segmental  metal  plates  joined  together 
at  right  angles,  and  supported  by  set  screws, 
with  one  of  their  concave  faces  towards  the 
circumference  of  the  main  cyluider,  and  the 
other  just  above  the  %econd  working  roller 
of  each  pair.  The  upper  part  of  the  vertical 
plate  of  each  dirt  collector  is  capable  of  being 
adjusted  at  any  distance  from  the  teeth  of 
the  carding  cylinder,  which,  when  in  opera- 
tion, throws  the  dirt  off  it  on  to  thh  horizon- 
tal plate.  Similar  dirt  collectors  are  applied 
to  the  doffing  cylinder,  the  feeding  roUers, 
and  to  the  licker-in. 

Claims. — 1.  Driving  some  of  the  working 
rollers,  placed  round  a  portion  of  the  peri- 
phery of  the  main  cylinder,  in  the  same 
direction  as  the  latter. 

2.  The  application  in  carding  engines  of 
the  dirt-collecting  apparatus,  as  described. 

Charles  Alexander  BRoauBTTE,  Rue 
Neuve  St.  Nicholas,  6t.  Martin,  Franee, 
chemist.  For  improvetnents  in  printing  amd 
dying  fibrous  and  other  materials.  Patent 
dated  April  21,  1849. 

These  improvements  refer  to  the  employ- 
ment of  nitrogenous  compounds  obtained  by 
the  decomposition  of  miUc  or  the  mnseular 
parts  of  animals  (or,  in  other  words,  to  the 
use  of  the  causeum  of  the  ancients).  The 
mode  of  application  is  as  follows  :—T)Btt 
pounds  of  the  nitrogenous  compounds  are 
mixed  with  from  .50  lbs.  to  60  lbs.  of  water 
and  1  lb.  of  ammonia.  The  compounds  arov 
however,  first  boiled  for  twenty  minutea  in 
a  portion  of  the  water,  and  when  they  are 
partially  cooled  down,  the  ammonia  and 
remaining  portion  of  the  water  are  mixed 
with  them,  and  the  whole  well  stirred  up 
together,  after  which  they  are  mixed  up  witti 
3  per  cent,  of  olive  oil  and  2  per  cent,  of  i 
alkaline  earth  (by  preference  lime), 
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they  are  ready  for  being  nsed  with  a  colour 
not  injurionsly  affected  by  the  lime  or  am- 
monia. Steam  is  then  applied,  to  cause  the 
compounds  to  coagulate  on  or  in  the  texture 
of  the  fabric.  The  yam  may,  if  desired,  be 
saturated  with  the  compounds  previously  to 
its  being  woven  into  a  fabric,  which  is  after- 
wards  to  be  dyed  or  printed. 

dainu. — 1.  The  employment  of  nitroge- 
nous compounds  in  combination  with  an 
alkaline  earth  in  the  dyeing  and  printing  of 
eotton  and  other  Tegetable  fibrous  mate- 
rials. 

2.  The  employment  of  nitrogenous  com- 
pounds, coagulated  by  heat  alone  or  by 
chemical  agents,  for  the  impregnation  of 
▼egetable  fibre. 

Louis  Vernbt,  Buenos  Ayres.  jFbr  a 
method  of  pretervimff  from  dettruetion  hy 
womUf  inteeUf  decay,  andfire^  eertamvege^ 
imble  and  mumal  eubsianeet.  Patent  dated 
April  24,  1849. 

This  invention  consists  chiefly  in  impreg- 
nating, saturating,  or  coating  the  substance 
to  be  preserved  with  a  weak  solution  of 
arsenic,  alone  or  combined  with  other  mate- 
rials. The  solution  is  obtained  by  boiling 
an  arsenious  acid  in  water  until  it  is  dissolved 
k  and  the  fluid  becomes  clear  and  transparent* 

The  proportion  of  arsenic  to  water  is  one 
pound  to  forty  gallons,  and  care  should  be 
taken  not  to  allow  the  fire  to  touch  the  sides 
of  the  boiler  above  the  water,  which  would 
cavae  the  arsenic  to  sublimate,  and  act  inju- 
rionsly on  the  health  of  the  workman.  The 
quantity  of  water  evaporated  should  be  re- 
placed by  the  same  quantity  of  fresh  water, 
in  order  that  the  relative  proportions  above 
mentioned  may  be  maintained.  Or,  a  con- 
centrated solution  may  be  formed  by  db- 
solving  one  pound  of  arsenic  in  five  gallons 
of  water,  which  can  be  preserved  for  any 
length  of  time  in  wooden  vessels  until  re- 
quired for  use,  when  every  five  gallons  must 
be  diluted  with  thirty-five  gallons  of  water. 
The  article  may  either  be  immersed  in  or 
washed  over  with  the  solution,  and  then 
dried,  whereby  it  will  acquire  a  thin  coating 
of  arsenic,  which  will  be  imperceptible  to 
the  senses,  but  a  suflSeient  preservative 
against  the  ravages  of  insects,  &c.  Or,  it 
msy  be  impregnated  with  the  solution  by 
exhaustion  or  pressure.  When  the  solution 
is  required  to  dry  quickly,  six  pounds  of 
alnm  to  one  pound  of  arsenio  are  dissolved 
in  it. 

To  preserve  timber  from  fire,  it  is  to  be 
impregnated  with  a  solution  of  one  pound 
of  arsenic,  six  pounds  of  alum,  and  ten 
pounds  of  potass,  in  forty  gallons  of 
water. 

To  preserve  timber  immersed  in  water 
from  decay  and  the  ravages  of  the  worm,  it 


is  to  be  painted  over  with  the  solution  mixed 
with  oil  or  any  suitable  tarry  matters. 

CVaimt.— ^1.  The  use  of  weak,  simple 
arsenical  solutions  to  preserve  animal  and 
vegetable  substances  from  insects  and  decay. 

2.  The  use  of  weak  arsenical  solutions,  in 
conjunction  with  other  matters,  or  with  oil 
or  tar,  to  preserve  animal  and  vegetable 
substances  from  fire  and  worms. 

Speeification  Due,  but  not  Bnrolled. 

William  Kilnbr,  Sheffield,  engraver. 
^or  improvements  m  mani^facturing  rail^ 
way  and  other  axles  and  wheels ;  and  in 
machinery  to  be  employed  in  such  manufac^ 
ture.     Patent  dated  AprU  24,  1849. 


irOTXS  AHO  HOTXCXt. 

Ths  ItigextbUt  commanded  by  our  old  and  much 
esteemed  correspondent.  Captain  Hoteason,  has 
recently  returned  to  England,  after  a  steam  service 
round  the  world,  far  exceeding  anything  yet  aceom' 
pushed  by  any  other  vessel,  either  of  the  Koyal 
Navy  or  of  the  commercial  marine,  whether  we 
look  to  the  extent  of  the  voyages  performed,  or  to 
the  intelligent  care  with  which  the  work  done  and 
the  various  circumstances  afTecting  it  have  been 
noted  and  recorded,  or  to  the  value  of  the  general 
resulls  deducible  from  the  fif/lexiA^s  performances. 
Capuin  Hoseason  has  confided  to  us  the  whole  of 
his  logk,  paptrs,  <UagTams,  kc,  for  examination; 
and  we  propose  to  give,  in  au  early  supplementary 
part,  a  digest  thereof,  to  which  Captain  H.  has 
kindly  promised  to  add  various  explanatory  notes 
and  comments  of  his  own.  We  hope  to  be  able  to 
give  this  supplementary  part  early  in  the  ensuing 
year. 

Bain,**  Bl«etrO'Ckomieai  Ttlejfraph,^'nie  New 
York  and  New  England  Telegraph  Company  is  now 
engaged  in  constructing  a  line  of  telegraph  between 
New  York  and  Boston,  under  a  charter  from  the 
legislature  of  New  York,  making  use  of  Bain's 
invention,  which  has  been  patented  by  our  Govern- 
ment. The  whole  line  it  under  contract,  and  the 
section  between  New  York  And  New  Haven  Is 
nearly  finished.— i^Tew  York  Tribunt. 

Uu  of  Coloured  OlatMt*  to  JatUt  the  FUw  in 
f  09*.— The  following  curious  observation  is  made 
by  M.  Luvini,  of  Turin,  in  a  letter  to  the  editor  of 
L'lruUtut,  at  Paris.  If  It  be  verified,  it  may  prove 
to  be  of  importance  to  geodetical  operations,  as  well 
as  in  observations  at  sea : — "  When  there  is  a  fog 
between  two  corresponding  stations,  so  that  the  one 
station  can  with  difllcolty  be  seen  Arom  the  other, 
if  the  observer  passes  a  coloured  glass  between  his 
eye  and  the  eye-piece  of  his  telescope,  the  effect  of 
the  fog  is  very  sensibly  diminished,  so  that  fre- 
quently the  signals  from  the  other  station  can  be 
very  plainly  perceived,  when,  without  the  coloured 
glass,  the  station  itself  could  not  be  seen.  The 
different  colours  do  not  all  produce  this  effect  in  the 
same  degree.  The  red  seems  the  most  proper  for 
the  expi^riment.  Those  who  have  good  sight  prefer 
the  dark  red,  those  who  are  short-sighted  like  light 
red  better.  The  explanation  of  this  effect  seems  to 
depend  upmi  the  fact  that  the  white  colour  of  the 
fog  strikes  too  powerfully  upon  the  organ  of  sight, 
especially  if  the  glass  have  a  somewhat  large  field. 
On  the  contrary,  by  placing  a  coloured  glass  between 
the  eye  of  the  observer  and  the  eye-glass  of  the  in- 
strument, the  Intensity  of  the  light  is  much  dimi- 
nished by  the  interception  of  a  part  of  the  rays ;  the 
observer's  eye  is  less  wearied,  suffers  less,  and  con- 
sequently distingnhhes  better  the  outlines  of  the 
object  observed.'* 
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UBT  or   SCOTCH  PATCNTS   C&AICTBD  BBTWBBK  THB   22kD  OF   8BPTSUBBE,  AND   22nD 

OF  OCTOBER,  1849. 


Jobn  Maaon,  of  Rocbdale,  Lancaster,  maehine 
maker,  and  George  Collier,  of  Bamsley,  York,  ma- 
nager, for  certain  improvement!  in  machinery,  or 
apnaxatus  for  preparing  and  spinning  cotton,  and 
other  fibrous  materials,  and  also  improvements  in 
the  preparation  of  yams  and  threads,  and  in  the 
machinery  or  apparatus  for  weaving  the  same. 
Sealed,  September  24  ;  six  months. 

William  Parkinson,  of  Cottage-lane,  City-road, 
Middlesex,  successor  to  the  late  Samuel  Cro^aley, 
for  improvements  in  gas  and  water  meters,  and  in 
instruments  for  regulating  the  flow  of  liquids.  Sep- 
tember 24;  six  months. 

James  Aiiken,  of  Cookatreet,  Glasgow,  mann- 
fhcturer,  for  certain  improvements  in  the  prepara- 
tion of  cotton  and  other  yams  for  weaving,  and  in 
the  machinery  employed  therein.  September  27  ; 
six  months. 

John  Robertson,  of  Patterson-street,  Stepney, 
Middlesex,  engineer,  for  improvements  in  machinery 
for  moving  and  raising  weights.    Oct.  3 ;  6  months. 

Enist  Giapel,  of  Birmingham,  Warwick,  esq.,  for 
improvements  in  marine  vessels,  in  apparatus  for 
the  preservation  of  human  life,  and  in  moulding, 
forming,  and  finishing  hollow  and  solid  figures,  com- 
posed wholly  or  in  part  of  certain  gum,  or  combi- 
nation of  certain  gums,  also  improvements  in  dis- 
solving the  aforesaid  gums,  and  in  apparatus  or 
machinery  to  be  used  for  the  purposes  above  men- 
tioned.   Octobers;  four  months. 

Robert  Clegg,  Joseph  Henderson,  and  James 
Calvert,  of  Blackburn,  Lancaster,  manufacturers, 
for  improvemenU  in  looms  for  weaving.  October 
8;  four  months, 

Thomas  Lightfoot,  of  Broad  Oak,  within  Ae- 
crington,  Lancaster,  chemist,  for  an  improvement 
in  printing  cotton  fabrics.   October  1 1 ;  six  months. 

William  Gaspard  Brandt,  of  16,  Compton-street, 
Brunswick-square,  Middlesex,  for  improvements 
in  the  construction  of  the  bearings  of  railway  en- 
gines and  railway  carriages  now  m  use.  October 
11  ;  four  months. 


Geoigo  Henry  Do^e,  of  America,  but  now  re- 
siding at  Manchester,  Lancaster,  for  certain  im- 
provements in  machinery  for  spinning  and  deuhHiif 
cotton,  yams,  and  other  fibrous  materials,  and  ma- 
chinery or  apparatus  for  winding,  reeling,  bailing, 
and  spooling  such  solMtancea  when  spun.  October 
15 ;  six  months. 

Charles  Shepherd,  and  Charles  Shepherd,  junior, 
both  of  Leadenhall-street,  London,  chronometer 
makers,  for  certain  improvements  in  working  clocks, 
and  other  time  keepers,  telegraphs,  and  machiDeiy, 
by  electricity.    October  15  ;  four  months. 

Thomas  Beale  Browne,  of  Hamden,  Gloucester, 
gent.,  for  certain  improvements  in  looms,  and  in 
tho  manufacture  of  woven  and  twisted  CibtiGs. 
October  15 ;  six  months. 

David  Christie,  of  St.  John's-plaee,  Broughton- 
lane,  in  the  Borough  of  Salford,  Lancaster,  mer- 
chant, for  welding  and  uniting  cast  iron  with  steel 
and  ma'.Ieable  iron.  (Communication.)  October 
19;  six  mouths. 

Geoi^  Park  Mactndoe,  residing  at  Mountblow, 
in  the  parish  of  Old  Kilpatrlek,  and  county  of 
Dumbarton,  for  certain  improvements  in  laachlncfj 
or  apparatus  applicable  to  the  preparation,  spinning, 
and  doubling  or  twisting  of  cotton,  wool,  silk,  flax, 
and  other  fibrous  substances.  Oct.  19  ;  six  months. 

Joseph  Stovel,  of  Sulfolk-place,  Pall-mall  East, 
Middlesex,  tailor,  for  improvements  in  coats,  parts 
of  which  improvements  are  applicable  to  sleeves  of 
other  garments.    October  19;  six  months. 

Frederick  William  Norton,  of  LaeeeUes-hall, 
Lepton,  in  the  parish  of  Kirkeaton,  York,  iancy 
cloth  manufacturer,  for  improvements  in  manu- 
facturing plain  and  figured  fabrics.  October  19; 
six  months. 

John  Combe,  of  Leeds,  York,  civil  engineer,  fbx 
improvements  in  machinery  for  heckling,  carding, 
winding,  dressing,  and  weaving  flax,  cotton,  silk, 
and  other  fibrous  substances.  October  22 ;  six 
months. 


I*I8T  OF  IRISH  PATBNT8  FROM  THB  2l8T  OF  SEPTEMBER,  TO  THE  20tH  OF  KOTBMBBE. 

James  Warren,  of  Montague-terrace,  Mile  End- 
road,  Middlesex,  gent.,  and  Willoughby  Theobald 
MonsanI,  of  Saint  James's-terrace,  Bermondsey, 
Surrey,  gent.,  for  improvements  in  the  construction 
of  bridges,  viaducts,  and  aqueducts,  and  in  an- 
chors, and  in  drilling  and  boring  braces.  Sept.  27 ; 
six  months- 
Robert  riummer,  of  the  town  and  county  of 


Newcastle-on-Tyne,  manufacturer,  for  certain  im- 
provements in  machinery,  instruments,  and  pro- 
cesses employed  in  the  prepara.ion  and  mamdke- 
ture  of  flax  and  other  fibrons  materiala.  October 
1 ;  six  months. 

John  Holland,  of  Larkhall -rise,  Clapham,  Suney, 
gent.,  for  a  new  mode  of  making  steel.  (Commu- 
nication.   October  6;  six  months. 


No  EnglUh  Patents  Semied  thU  Week. 
WEEKLY   LIST  OF  OBSION8  FOR  ARTICLES  OF  UTILtTT  RBOISTBRBD. 


Date  of 

No.  in 

Registra- 

the Re- 

tion. 

gister. 

Proprietors*  Names.                    Addresses. 

Subjects  of  Dealfftt. 

Oct.  18 

2061 

Wniiam  Bridges  Adams,  Fan  field  Works,  Bow 

.  Part  of  a  railway  wagon. 

,, 

2062 

How  and  Dudgeon Stepney 

«  Domestic  filter. 

t> 

2063 

William   and    Richard 
Suggitt Manchester..^ ^.. 

warping  mill. 

19 

2064 

„ 

2065 

Joseph  Harrison... Blackburn 

.  Heddle  apparatus  for  looms. 

20 

2066 

John  Ridgway.. Cauldon-place,  Stafibrdshire.... 

.  Water-closet  baain. 

22 

2067 

Alexander    Grant  and 

Brothers Gement's- court.   Wood-street, 

Cheajwide ........... «.... 

.  Stretcher  and   rib  joint    for 
umbrellas  and  parasols. 

23 

2068 

James  Rogers.............  Yately,  Hants  .........m. 

.  Ventilating  brick. 

24 

2069 

Richard  Adama  Ford...  Strand 

.  Fastening  of  a  shirt  collar. 

.. 

2070 

G.  Erby Oxford-street ^ 

..  The  Oxlord  shirt  and  collar 
band. 

■ 

,f 

2071 

John  Harrop ..^  Sheffield,  boflder 
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Joseph  Deeley^  of  the  laondon  and  Newport  Iron  "Workji, 
Newport^  Monmouthslilrey 

'DBSPECTFOLLY  recommeDda  to  the  notice  of  the  Pablie  his  Patent  Foundry  Fnrnace,  which  has  been 
•"^  effeetnally  tested  and  is  now  in  constant  ase  at  the  above  works,  where  it  may  be  inspected  by  all 
penons  interested.  This  Furnace  operates  without  the  aid  of  any  motive  power  to  impel  the  air.  An 
Immenie  saving  is  the  consequence,  both  in  erecting  and  working.  One-third  of  the  coke  usually  requited 
is  more  than  sufflclent ;  a  ioas  of  only  twenty-two  pounds  to  the  ton  being  sustained  in  smeltinir.  The 
Iron  melted  in  this  Furnace  alao  undergoes  an  eztraordinaiy  improvement  in  quality.— Scotch  Pig  and 
Serap  being  returned  equal  to  the  best  cold  blast  in  point  of  strength,  and  capable  of  being  chipped  or 
filed  with  the  greatest  facility.  Foundries  using  the  Furnace  may  exist  in  the  most  densely  populated 
cities,  without  causing  the  least  nuisance,  all  smoke,  dust,  and  noise  being  entirely  avoided. 

The  Foreign  Patent  Rights  of  the  above  are  for  disposal,  affording  Capitalists  the  most  favourable  oppor- 
tnnity  for  pxofitable  investment. — Apply  to  the  Patentee  a*  above. 

Zaloyd'»  Patent  Fan  Blower. 

rpHE  attention  of  FomrpBas,  Evaivnaas,  Oas  Compaiiibs,  IffairiTvacTvanu,  to.,  is  respeotftilly 
-L  directed  to  the  PATENT  FAN  BLOWER,  as  being  the  best  Machine  hitherto  introduced  for 
Blowing,  Exhausting,  or  giving  motion  to  aeriform  fluids,  at  either  high  or  low  pressures.  It  will  do 
the  same  amount  of  work  as  the  ordinary  Fan  Blower,  with  half,  and  in  some  cases  as  little  as 
one-third  of  the  power,  and  when  at  its  highest  speed  is  wholly  unaeoompanied  by  the  disagreeable 
hamming  noise  wliich  invariably  attends  the  common  Machine.  Further  particulars  may  be  obtained 
on  ai^licaUon,  (by  letter,  or  otheririse),  to  GEORGE  LLOYD,  70,  Great  Guildford-street,  Southwark. 


To  Engineers,  HachinJata,  and  others.— Plant  Machinery  and  Tools ;  and  also  the  Lease  of  the  Factory, 
by  Messrs.  TOPPIN,  HURFORD,  and  Co.  (successors  to  Mr.  W.  W.  Simpson),  on  the  premises  at 
Charlton,  near  Woolwich,  on  WEDNESDAY,  October  31,  at  II  o'clock,  by  order  of  the  Mortgagees, 

FOURTEEN  TURNING  LATHES,  a  5-horse  power  non-condensing  patent  rotary  steam-engine,  a  6- 
faet  lathe  wheel  by  "  Holtzapflbl,"  5  hvdraolic  presses,  drilling,  chopping,  and  punching  machines, 
portable  ibrgea,  wrought-iron  windlaas,  heading  press,  vices,  new  flies,  turning  and  drilling  tools,  grind- 
atoae,  benclies,  scales,  steel  bars,  riveting  wire,  Isidders,  trucks,  anvils,  force  pumps,  stoves,  packiog-cases. 
Iron  safe,  dial,  office  fittings,  old  iron,  and  other  effects.*— May  be  viewed  two  days  preceding  the  day  of 
sale,  and  catalogues  had  of  Messrs.  Sewell  and  Fox,  solicitors,  51,  Old  Broad-street;  on  the  premises;  and 
of  the  auctioneexs,  IS,  Buckler&bury,  London. 


GUTTA  PERCHA. 

Wharf  Roadf  CUy  BuMd^  Lomiatu 

IT  cannot  now  bo  doubted  even  by  the  most  sceptical,  but  that  OUTTA  PERCHA  must  henceforward 
be  regarded  as  one  of  the  blessings  of  a  gracious  Providence,  inasmuch  as  it  aflbrds  a  sure  and  certain 
protection  from  cold  and  damp  feet,  and  thus  tends  to  protect  the  body  ftom  disease  and  premature  denth. 
OutU  Percba  Soles  keep  the  feet  WARM  IN  COLD,  AND  DRY  IN  WET  WEATHER.  They  are 
nmeh  more  durable  than  leather  and  also  cheaper.  These  soles  may  be  steeped  for  momths  toosthbx  in 
cold  water,  and  when  taken  out  will  be  found  at  firm  and  dry  aa  when  first  put  in. 

Gntta  Percha  Tabinfi;, 

Being  BO  extraordinary  a  condactor  of  sound,  is  used  as  speaking  tubes  in  mines,  manufactories,  hotels, 
warehouses,  &c.  This  tubing  may  also  be  applied  in  Churches  and  Chapels,  for  the  purpose  of  enabling 
deaf  persons  to  listen  to  the  sermon,  &c.  For  conveying  messages  from  one  room  to  another,  or  from  the 
maat-head  to  the  deck  of  a  vessel,  it  is  invaluable.  For  greater  distances  the  newly-Invented  Electric- 
Telegraph  Wire  covered  with  Gutta  Percha  is  strongly  recommended. 

BSm  Bands. 

The  increasing  demand  for  the  Gutta  Percba  strapping  for  driving  bands,  lathe-atraps,  &c.,  ftilly  justiflea 
the  strong  recommendations  th«y  have  everywhere  received. 

Gutta  Perdia  Pomp  Bnckets,  Clacks,  &c. 

Few  applications  of  Gotta  Percha  appear  likely  to  be  of  such  extensive  use  to  manufacturers,  engineers, 
&c.,  as  the  substitution  of  it  for  leather  in  pump  buckets,  valves,  fre.  These  buckeU  can  be  had  of  any 
aiae  or  thickness  without  skam  or  joxht,  and  as  co/d  water  will  never  ao/ten  theiOt  they  seldom  need 
any  repair. 

Gntta  Percha  Picture  Frames. 

The  Gutta  Percha  Company  having  supplied  HER  MAJESTY  THE  QUEEN  with  several  elaborate 
Gutte  Percha  Picture  Frames  for  Buckingham  Palace,  which  have  been  highly  snproved  by  the  Royal 
Family,  ftilly  anticipate  a  great  demand  for  Itames  Arom  the  nobility  throughout  the  country.  In  order 
that  the  picture-frame  makers  may  not  be  injured,  the  Company  will  supply  the  trade  with  the  mouldings, 
eorner  and  centre  pieces,  ftc,  and  allow  them  to  kaxx  up  the  frames.  Pattern  books  for  the  trade  are  now 
ready. 

Gmta  Percha  soles,  solution,  inkstands,  card-trays,  medallions,  plcture-ftames,  brackets,  mouldings, 
wiBdow-blimicord,  soap-dishes,  tap- ferrules,  cornices,  vases,  fire-buckets,  bowls,  peu- trays,  stethoscopes, 
thin  lining,  thread,  flower-pots,  ear-trumpets,  Stc,  frc,  manufkctured  at  the  Company's  Worlds,  Wharf- 
road,  City-road,  London;  and  sold  by  their  Wholesale  dealers  In  town  or  country. 
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ADVERTISEMENTS. 


To  InTentors  and  Patentees. 

MESSRS.  ROBERTSON  ft  CO., 

FATSVT  lOLICITOmi, 
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[Patent  dated  Msreh  28, 14(9.    Patentee  Thomas  HarriMO,  of  LiTcrpool,  merchant.    Specificatkm 
enrolled  September  28,  1849.] 


"  If  our  forefathers,"  ssts  the  Liver- 
pool Mailf  ''had  been  told  that  before 
they  had  Iain  long  in  their  graves,  a 
machine  would  be  invented  by  which 
flour  and  water  could  he  mixed  together 
at  one  end,  and  brought  out  at  the  other 
in  the  form  of  ready  baked  biscuits, 
they  would  have  doubted  the  sanity 
of  the  person  addressing  them.  Yet, 
-strange  as  it  may  seem,  this  is  a  task 
now  in  operation  every  working-day  at 
the  extensive  ship-bread  bakery  of  Mr. 
Thomas  Harrison,  Mersey -street,  late  of 
Wapping.  Various  machines  are  now 
used  for  the  baking  of  ship  and  other 
biscuits,  but  the  one  patented  by  Mr. 
Harrison  differs  from  those  hitherto  in 
use,  in  size,  in  utility,  and  in  adaptation 
for  the  firing  of  the  bread,  of  the  hot-air 
principle,  now  the  property  of  the  Batent 
JDesiccating  Company.  The  flour  and 
vater  in  proper  proportiona  are  placed 
in  a  cylinder,  and  the  first  operation  of 
thoroughly  mnun^  iB.^8rfoniied  bji 
inside.  On  leaving  the  aylinder,  the 
dough  is  kneaded  by  means  of  a  large 
iron  cylinder,  under  which  it  is  passed 
several  times.  The  required  thickness 
is  attained  on  passing  beneath  a  smaller 
cylinder.  The  dough,  spread  like  a  large 
sheet,  passes  along  an  endless  cloth,  the 
machinery  moving  at  each  stroke  the 
precise  width  of  a  biaeuit.  As  the  dough 
passes  along,  by  the  rising  and  falling  of 
a  nicely-adjusted  piece  of  mechanisni, 
the  bisouits  are  cut  into  shape  and  receive 
the  stamp  of  the  patentee.  The  biscuits 
are  not  circular,  but  six  aided,  and, 
therefore,  there  is  not,  in  cutting  out, 
any  waste  of  dough,  except  a  small  por- 
tion at  each  end.  Passing  along  the  end- 
less cloth,  the  biscuits  are  conducted  to 
the  mouth  of  the  oven,  where  they  are 
received  on  what  may  be  called,  for 
familiar  illustration,  an  endless  gridiron, 
which,  as  the  machine  moves,  draws  in 
the  biscuits  in  a  few  seconds.  Each  oven 
is  4^  feet  in  width,  and  26^  feet  in 
length.  There  are  four  ovens,  one  above 
another,  and  all  fed  from  the  same  fur- 
nace with  hot  water.  The  mixing  of  the 
flour  and  water  occupies  about  twelve 
minutes,  the  kneading  five  or  six,  and  the 
firing  half  an  hour.  As  each  oven  con- 
tains 650  biscuits,  and  may  be  filled  with- 


in a  few  minutes  of  each  other,  there  m 
no  difficulty  in  producing  from  flour  and 
water  no  fewer  than  2600  biacuits  inaa 
hour,  or  nearly  a  ton  of  ship  biscnits 
every  two  hours.  The  biscuits,  too,  are 
of  excellent  quality — beautifully  crisp 
and  sweet.  Messrs.  W.  and  M.  Scott, 
of  the  Tranmere  Foundry,  ar  the 
manufacturers  of  the  machinery." 

We  have  now  the  pleasure  of  laying 
before  onr  readers  a  full  description  of 
the  ingenious  machinery,  mentioaed  in 
the  preceding  notice,  extracted  from  Mr. 
Harrison's  specification,  together  with 
«ograviiigs  of  the  illustrative  figures. 

Tig.  1  is  a  front  elevation  of  a  set 
of  b^ing  ovena,  coastmcted  on  Mr. 
Harrison*s  plan ;  fig.  2  is  an  end 
view  of  Hie  fixmt  of  the  ovens,  and  fig. 
3,  a  phm  of  A^.  2.  AA  are  Cfae  ovens, 
which  are  built  one  over  the  othec,  for 
the  sake  chiefiy  of  economising  space 
and  heat,  and  may  be  of  any  conveniBnt 
r,  aither jwMe^r  Je«.  TUm-mre 
of  about  six  times  greater  den&  or 
iength  tbfln  bx£adtfa,:and.hBve  eaicn  doers 
at  both  ends,  one  through  which  llie 
i^uits  or  o^er  artides  to  be  baked^are 
introduced,  end  the  oCher  through  whkh 
the  articles  when  baked  are  removed. 

Each  of  these  ovens  is  worked  by 
means  of  an  endless  revolving  kottem 
B  (fig.  4),  whioh  ia  oarried  on  skie  rol- 
lers, CG,  throughout  the  length  of  the 
oven,  and  tures  round  -larger  rollers 
DD,  at  the  two  ends,  which  are  driven 
by  a  steam  engine,  or  other  first  mover. 
The  articles  to  be  baked  are  delivered 
directly  from  a  cutting  or  dividing  na* 
chine,  such  as  is  ordinarily  used  in 
biaouit-baking  machinery,  on  to  the 
endless  bottom  B,  which  takes  Hiem  in 
at  one  end,  and  turns  them  out  at  the 
other. 

A  plan  of  this  bottom  is  given  in 
fig.  5 ;  MM  is  one  of  tw^o  side  chains, 
each  of  which  is  formed  of  single  and 
double  links,  a  and  b,  connected  by  pins, 
c  c,  like  the  chain  of  a  watch  spring  i 
NN,  are  a  aeries  of  wires  which  are  in- 
serted crosswise  into  the  links  of  the 
chains,  MM,  at  a  distance  of  about  three- 
quarters  of  an  inch  apart,  and  riveted 
thereto.  PP,  are  wire  chains  of  the 
same  length  as  the  side  chains,  MM,  bat 
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formed  of  single  links,  which  are  con- 
nected lengthwise  to  Uie  middle  of  the 
cross  wires,  in  order  to  prevent  the  lat- 
ter from  bending  or  springing,  and  to 
keep  them  at  their  assigned  distances 


from  each  other.  The  links  a  and  b,  of 
the  main  chains,  MM,  are  three  inches 
and  three-eighths  of  an  inch  long,  by  five- 
eighths  of  an  inch  in  breadth  ;  the  doable 
ones,  b,  are  a  quarter  of  an  inch,  and  the 
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single  ones,  a,  three-sixteenths  of  an 
inch  in  thickness.  The  cross  wires,  NN, 
are  made  alternately  of  round  wire  of  an 
eighth  of  an  inch  diameter,  and  of  flat 


wire  of  an  eighth  of  an  inch  in  breadth, 
bj  a  quarter  of  an  inch  in  thickness. 

The  patentee  finds  that  a  revolving 
bottom  made  of  chains  and  wires  of  the 
T  2 
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above  specified  dimensions,  and  con- 
nected together  in  the  manner  described, 
is  amply  sufficient  to  carry  biscuits,  or 
any  otner  articles  of  like  weight,  snd  will 
maintain  an  even  surface,  and  run  true 
for  a  great  length  of  time. 

But  where  the  articles  required  to 
he  baked  are  of  a  heavier  description, 
such  as  loaves,  cakes,  &c.,  it  is  proposed 
to  substitute  an  endless  chain  of  solid 
iron  plates,  hineed  together. 

The  side  rollers  which  bear  up  the 
revolving  bottom  are  mounted  in  frames 
secured  to  the  floor  of  the  oven ;  as  re- 
presented in  fig.  6,  (a  side  view  of  these 
frames,)  fig,  7,  (an  end  elevation,)  and 
fir.  8,  (a  plan) ;  A^  is  a  basement  plate, 
wnich  is  sunk  into  a  recess  made  in  the 
floor  F  of  the  oven,  close  by  the  side 
wall,  G.  P  is  a  pedestal  raised  on  the 
basement  A'.  CC,  represents  a  set  of  rol- 
lers, one  placed  above  the  other,  which 
have  their  oearings  in  the  pedestal,  and 
turn  freely  on  their  axes.  The  rollers 
are  flsnged,  in  order  to  keep  the  revolv- 
ing bottom  from  swerving  as  it  passes 
over  them,  and  the  flanges  are  sunk  in 
the  faces  of  the  frames  to  prevent  the 
chains  from  getting  entangled  by  them. 
B^  B^,  are  wedges  used  to  raise  the  rol- 
lers as  may  be  required. 

The  large  driving  rollers,  DD,  are 
made  six-sided,  and  each  side  of  a  breadth 
corresponding  with  the  length  of  the  links 
a,  b  and  P  of  the  endless  bottom.  No 
studs  or  spurs  are  used  to  take  hold  and 
earry  round  the  endless  bottom,  the  strain 
of  the  flat  links  on  the  hexagonal  sides 
being  found  quite  sufficient  for  the  pur- 
pose. Driving  rollers  of  a  circular  or 
other  plain  form,  with  studs  or  spurs, 
may  however  be  used,  if  preferred.  The 
rollers  (of  whatever  shape)  are  placed 
inside  the  ovens,  and  their  axles  carried 
out  at  one  end  through  the  side  walls, 
as  shown  in  the  front  elevation,  fig.  1 ; 
the  pulleys  by  which  they  are  worked 
from  the  steam  engine  being  attached  to 
these  outward  prolongations  of  the  axles. 
The  working  of  the  ovens  being  thus 
effected  with  dosed  dodrs,  there  is  as 
little  loss  of  heat,  as  may  be,  attending 
the  operation. 

In  order  that  the  revolving  bottom 
may  be  tightened  or  slackened  as  may  be 
required,  the  axles  of  the  driving  rol- 
lers, DD,  are  secured  on  slides  moved 
by  screws  in  the  manner  represented  in 
fig.  9.    A  is  a  slide  frame  attached  to 


the  door  frame  of  the  oven ;  B,  a  slide ; 
C,  the  axle  of  one  of  the  rollers ;  D,  a 
clutch  plate  to  fasten  the  axle  with ;  E, 
a  screw  pin;  F,  a  nut,  by  which  the 
screw  G  is  worked,  which  moves  the 
slide  B ;  H  is  the  line  of  the  oven  wall. 
A  longitudinal  section  of  one  of  the 
ovens,  showing  how  the  articles  are  de- 
livered into  it,  and  how  discharged,  is 
given  in  fig.  4.  A  is  the  oven ;  R^,  front 
door;  R',  back  door;  B,  the  endless 
bottom,  which  revolves  round  the  rollers, 
DD,  and  is  home  by  the  side  rollers, 
CC.  T  is  the  endless  cloth  of  the  cut- 
ting machine,  from  which  the  biscuits 
or  other  articles  are  delivered  on  to  an 
inclined  plane  of  polished  iron,  Y^,  from 
which  they  pass  forward  to  the  revolving 
bottom,  B ;  Y^  Ms  another  inclined  plane 
(similar  to  Y^)  which  receives  the  arti- 
cles as  they  are  turned  from  off  the  re- 
volving bottom  at  the  back  of  the  ovens, 
and  conducts  them  forward  to  a  basket, 
or  other  suitable  receptacle. 

Instead  of  employing  an  endless  re- 
volving bottom,  and  causing  the  biscuit 
or  other  articles  to  go  in  at  one  end  of  the 
oven  and  go  out  at  the  other,  a  recipro- 
cating bottom  may  be  used,  and  the  arti- 
cles turned  out  at  the  same  end  at  which 
they  are  introduced  (one  door  being 
thereby  dispensed  with.)  In  that  case, 
the  reciprocating  motion  may  be  best 
obtained  by  means  of  a  vertical  rack 
working  in  pinions  on  the  outward  pro- 
longations of  the  shafts  of  the  hexagonal 
driving  rollers,  DD. 

The  driving  rollers  may  be  also 
worked  by  continuous  wheel-gearing  or 
other  machinery  (instead  of  either  of 
the  modes  before  pointed  out),  providing 
always  that  such  gearing  is  in  correspond- 
ence with  the  motion  of  the  cutting 
machinery. 

The  continuous  rotary  motion  may 
he  stated  as  being  generally  preferable, 
wherever  the  biscuits  or  other  articles  to 
be  baked  are  supplied  to  the  ovens  by 
machinery,  and  the  intermittent  motion 
as  answering  best  where  the  ovens  are 
filled  and  emptied  by  hand. 

The  bottoms,  BB  (whether  revolving 
w  reciprocating),  may  be  also  extended 
beyond  the  front  and  back  doors  of  the 
ovens,  and  the  driving  rollers,  DD,  be 
also  placed  outside ;  and,  indeed,  in  all 
cases  where  the  articles  to  be  baked  are 
of  such  a  description  that  they  can  only 
be  conveniently  introduced,  and  taken 
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out,  by  band  into  tbe  ovens,  tbis  will  be  make  tbe  doors  fit  as  close  down  as  may 
found  the  most  suitable  arrangement,  be  upon  the  (revolving  or  reciprocating) 
Great  care,  however,  must  be  taken  to   ^  bottoms. 


Fig.  12. 


Fig.  11. 


iFfe^^t 


In  working  on  either  principle  a  set 
of  four  ovens,  such  as  represented  in 
figs.  1,  2,  and  3,  and  of  26^  feet  in 
length  by  4i  feet  in  breadth,  which  gives 
an  area  equal  to  the  placement  of  about 
li  cwt.  of  hexagonal  biscuit,  the  motive 
parts  of  the  machinery  are  stopped  as 
,soon  as  the  ovens  are  filled,  which  occu- 
pies about  a  couple  of  minutes.  The  doors 
are  then  closed  for  about  twenty-six 
minutes ;  after  which  the  doors  are  re- 
opened, and  the  motive  power  is  applied 
at  such  a  speed  to  the  revolving  bottom 
that  it  shall  deliver  in  about  two  minutes 
more  die  entire  quantities  with  which 
the  ovens  have  been  charged.  I  would 
prefer,  however,  to  have  the  ovens 
longer,  and  tbe  bottom  revolving  conti- 
nuously at  such  an  adjusted  sp*eed  that 
the  biscuits  should  be  completely  baked 
while  passine  through  from  the  front  to 
the  back  of  the  oven. 

But  in  that  case  the  driving  rollers 
must  of  necessity  be  placed  outside  of  the 
oven  doors,  and  these  doors  must  have 
apertures  in  them  just  sufficient  to  allow 
the  revolving  bottom  and  biscuits  to  pass 
through,  accompanied  with  as  little  cold 
air  as  may  be. 

The  heating  of  the  oven  is  efiected  by 
the  improved  arrangements  represented 
in  figs.  1 0, 1 1  and  12  of  the  accompanying 
engravings.     Fig.  10  is  a  sectional  eleva- 


tion; fig.  11,  a  ground  plan;  and  fig. 
12,  a  transverse  section  of  a  set  of  four 
ovens  (similar  to  that  before  described), 
showing  the  details  of  this  part  of  the 
invention.  Mr.  Harrison  discards  the  di- 
rect application  of  fire  to  the  ovens,  and 
makes  use  of  hot  air  only.  The  hot  air  is 
admitted  as  equably  as  may  be  by  inlet 
pipes,  A«A«,  into  an  air-chamber,  B^ 
which  extends  the  whole  way  under  the 
floor  of  each  oven ;  and  each  floor  is 
made  of  perforated  tiles,  #/,  laid  on 
bricks,  x  x,  so  placed  as  to  allow  the  hot 
air  to  ascend  freely  between  them.  Aper- 
tures, C'C'*,  of  suitable  dimensions  are 
made  in  the  top  of  each  oven  for  the 
escape  of  the  used  air,  whence  it  flows 
into  an  up-shaft,  D',  which  is  carried  up 
alongside  of  the  series  of  ovens,  and  is 
common  to  the  whole.  The  up-shaft 
terminates  in  a  receiving  chamber,  £*, 
which  extends  the  whole  way  along  the 
top  of  the  uppermost  oven,  and  from 
this  chamber  the  hot  air  passes  off 
finally  into  the  atmosphere  through  the 
chimney,  F".  Both  the  inlet  and  out- 
let passages  have  valves  attached  to 
them,  which  are  worked  by  connecting- 
rods  from  the  front  of  the  ovens,  where- 
by complete  control  is  obtained  over  the 
quantities  of  air  both  admitted  and 
discharged. 
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Sir, — The  methods  of  setting  out  rail- 
way carves  which  are  now  to  be  met 
with  in  works  on  railway  surveying,  and 
scientific  periodicals,  are  very  numerous, 
and  many  of  them  are  ingenious  and  theo- 
retically excellent'— but  it  has  appeared 
to  me  that  they  all  want  a  very  important 

auality,  viz.,  simplicity ;  and  that  whilst 
tieir  correetness  was  established  by 
pages  of  mathematical  formulse,  readi- 
ness of  application  in  the  field  was  lost 
sight  of. 

With  this  persuasion,  I  venture  to  lay 
before  such  of  your  readers  as  may  have 
to  set  out  curves  (either  before  or  after 
the  formation  of  a  railway),  a  few  sim- 
ple modes,  applicable  to  a  variety  of  cir- 
cumstances of  setting  out.  I  do  not 
claim  for  them  any  novelty  of  principle, 
praeticability  being  my  chief  aim.  Hav- 
ing tried  most  of  the  methods  myself, 
in  different  cases,  I  am  enabled  to  speak 
with  confidence  of  the  readiness  and  ease 
with  which  they  may  be  adopted  in  the 
field,  whereas  I  may  appeal  to  most 
practical  men  to  confirm  the  impossibility 
of  easily  putting  many  of  the  methods 
before  alluded  to,  into  practice.  Should 
some  of  the  modes  recommended,  and 
the  explanation  of  them,  appear  very 
elementary  to  some  of  your  readers  to 
whom  these  matters  are  familiar,  I  must 
beg  them  to  bear  in  mind,  that  there  is 
a  class  of  practical  men  extensively  em- 
ployed, both  by  railway  companies  and 
contractors,  whose  previous  education 
has  not  been  of  a  kind,  likely  to  bring 
such  subjects  under  their  notice. 

There  is,  I  fear,  not  unfrequently  a 
good  deal  of  what  is  called  ''fudging  in," 
in  setting  out  curves,  by  which  they  look 
tolerably  well  on  the  ground,  but  from 
want  of  accuracy  in  the  junction  with  the 
straight  lines,  there  is  sad  trouble  oc- 
easioned  when  they  have  to  be  set  out 
for  the  permanent  way  and  rails.  I  have 
aiso  known  persons  who  considered  them- 
selves experienced  surveyors,  who  spent 
many  times  as  long  over  a  curve  as  they 
need  have  done,  from  neglecting  to  adopt 
•ome  ready,  yet  certain  method  of  ascer- 
taining the  exact  points  at  which  the 
enrve  should  start  and  end ;  commencing 
at  the  supposed  beginning  of  the  curve, 
and  after  trying  it  round  and  finding 
that  it  does  not  come  in,  starting  a  little 
fiirther  back  or  forwards  on  the  straight 


line — ^and  perhaps  repeating  this  tedious 
operation  three  or  four  times,  until  by 
some  lucky  approximation  it  comes  in 
tolerably  near.  I  would  ask  these  indivi- 
duals, how  long  they  would  expect  to  be 
in  setting  out  a  curve  of  half,  or  thne- 
qnarters  of  a  mile  in  length,  the  radius 
of  which  had  been  lost  or  altered,  and 
an  occasional  bridge  erected  binding 
them  to  an  inch  or  two,  in  different  por- 
tions of  the  curve's  length  P  I  hope,  mm- 
ever,  to  convince  them,  that  with  proper 
management,  it  is  perfectly  needless  to 
go  over  a  curve  more  than  onee,  that  if 
thev  possess  a  theodolite,  and  a  ttible 
of  logarithms,  of  numbers,  sines,  &e., 
(Chambers's  3s.  fid.  work  of  Mathema- 
tical Tables  is  an  excellent  one  for  the 
purpose),  every  particular  required  may 
be  ascertained  on  the  ground,  in  a  few 
minutes.  Most  of  your  readers  are  aware 
of  the  ease  with  which  operations  in 
figures  are  made,  with  the  aid  of  loga- 
rithms ;  and  in  the  cases  to  which  I  shall 
allude,  and  of  which  examples  will  be 
given,  there  is  little  more  required,  than 
a  reference  to  two  tables  and  one  or  two 
littie  multiplication  sums,  which  may  be 
easily  made  on  the  ground— whereas,  in 
one  of  the  plans  to  which  I  have  before 
alluded,  it  is  stated,  that  "  a  few  hours 
spent  in  calculations  at  home  will  greatiy 
facilitate  the  operation  of  setting  out  thie 
curve  on  the  ground." 

I  shall  divide  the  subject  into  three 
portions — ^the  first  relating  to  cases  where 
the  radius  of  the  curve  is  known,  or 
determined  on — the  second,  to'  oases 
where  the  radius  of  the  curve  is  not 
known,  but  has  to  be  decided  on,  or  re- 
produced, from  some  of  various  data— 
and  the  third  part  giving  some  rules  for 
setting  out  curves  with  the  theodolite, 
ranging  rods  and  tangential  ofibets,  and 
remarks  thereon : 

\st.  Where  the  Radius  of  the  Curve  is 
JtHown» 

To  ascertain  the  exact  lenffih  of  a  curve 
of  a  given  radius  by  three  methoda. 

Let  dbe  be  a  curve  of  a  100  chains 
radius,  the  exact  length  of  which  is  re- 
quired. 

1st  Method.  Produce  the  straight  lines 
which  it  is  intended  to  connect,  until 
they  intersect  at  a.  Place  a  theodolite 
at  a,  and  find  the  angle  dae.    Let  it  be. 
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Fig.   1. 


eumple,  160^.  The  angle  at  the 
Ire,  dee^  is  therefore  180'- 160%  or 
20%  and  the  length  of  the  arc  dbe  of  20®, 
k  fonnd  by  the  simple  ealcalation,  that  as 
860^:20^,  so  is  the  circumference  of  a 
circle  of  100  chains  radius  (628*32  chains) 
to  the  are  or  curve  dbe — »d4'907  chains 
f;  or  34  chains  91  links. 

2nd.  Method,  The  angle  doe  (made  by 
the  production  of  the  tangent  lines),  sub- 
tracted from  180%  gives  the  sum  of  the 
two  angles  ade^  aed^  and  these  angles 
being  obviously  equal,  each  is  10°  in  the 
example  given.  Bring  this  number  of 
degrees  into  minutes,  divide  by  the  num- 
ber 1719  {more  accurately  1718'87)  and 
multiply  the  quotient  by  the  radius  of 
the  curve  in  chains*  The  result  is,  the 
length  of  the  curve  in  chains.  Thus 
10"  =  600'  divided  by  1719  =  -34907, 
and  this  multiplied  by  the  radius  100, 
gives  34-907,  or  34  chains  91  links, 
lost  the  length  of  the  curve.  The  length 
of  ft  curve  of  60  chains  radius,  connecting 
tile  same  lines,  would  be  '34907  x  60  -20 
cbains  94^  links,  the  angles  being  the 
same,  whatever  the  radius  of  the  curve. 

^rd  Method,  Look  in  a  table  of  the 
kngths  of  circular  arcs  (see  p.  311  of 
Chambers's  Work),  you  will  there  find 
daat  the  length  of  an  arc  of  20  decrees  is 
-8480659  of  the  radius.  Multiply  thia 
bvthe  radius,  and  the  result  is  the  length 
of  the  eurve— '3490659  x  100 -34  chains 
91  links  nearly. 

TQfind  the  starting  points  of  a  Curve 
of  a  given  JRadius,  by  two  Methods 
let  Method,  By  ascertaining  and 
meaaaring  the  distance  on  the  straight 
lines  produced,  from  the  point  of  inter- 
wetlon  to  the  starting  points. 

Look  in  the  table  of  logarithms  for  the 
logarithm  of  the  tangent  of  half  the  angle 
at  the  centre,  (that  is  the  angle  oca,  in 
die  example  10°,  logarithm  9-2463188). 
Sobtvact  10  from  the  logarithmic  tangent 


to  obtain  the  natural  tangent  (1*2463188)^ 
and  the  number  of  which  this  is,  the  lo» 
garithm  is  found  at  once,  on  reference 
to  the  table  of  logarithms  of  numbers,  to 
be  '17633.  The  ungents  adj  ae,  are 
therefore  '17633  of  the  radius.  Multiply 
this  by  the  radius,  and  their  length  is 
found  to  be  17  chains  63  links  when  the 
radius  is  100  chains ;  and  of  course,  for 
any  radius  whatever,  supposing  the  lines 
at  the  same  angle,  the  same  proportion  of 
-17633  to  1  will  exist.  By  ohiuning  the 
ascertained  length  along  the  straight 
lines  from  a,  both  starting  points  may  be 
determined  to  a  link. 

2nd  Method, — By  angles,  the  centre 
of  the  curve  being  also  ascertained. 

Find  in  the  table  of  logarithmic 
secants  the  secant  of  half  the  angle  at 
the  centre — say  10%  as  before,  logarithm 
10*0066485;  logarithm  of  natural  secant, 
therefore,  '0066485  ;  number  corre- 
sponding to  this  logarithm,  1-01543.  The 
secant,  ca,  is  therefore  -01543  of  the 
length  of  the  radius  in  excess  of  it;  and 
by  multiplying  this  decimal  by  the  raidluB, 
100  chains,  the  distance,  a5,  will  be 
154-3  links.  By  setting  off  half  of  the 
angle  at  the  point  of  intersection  (t.  0., 
say  one-half  of  I6O0)  from  either  straight 
line,  the  direction  of  the  point,  6,  is  of 
course  very  readily  found,  and  this 
point,  5,  itself  ascertained'by  measuring 
out  from  a  the  number  of  links  above 
given. 

Then  placing  the  theodolite  over  the 
point,  5,  set  off  90°  iVom  the  point,  a, 
plus  one-fourth  of  the  angle  at  the  centre, 
that  is,  95°  in  Uie  example ;  and  where 
this  angle  cuts  the  straight  lines,  are  the 
starting  points  of  the  curve  at  either  end. 
Thus,  cibd,  dbe,  fig.  1,  are  each  angles 
of  95%  and  d  and  c  the  points  where 
they  cut  the  straight  lines.  The  an^e, 
dbsj  is  always  greater  than  the  angle, 
dae,  by  the  one-half  of  the  angle  at  the 
centre.  It  is,  therefore,  160^  +  10%  or 
170°,  in  the  case  given ;  and  it  is  well 
known  that  the  angle,  dbe^  would  still  be 
170%  were  the  point,  5,  placed  at  any 
portion  of  the  curve,  dbe.  One  of  the 
plans  for  setting  out  curves,  to  which  I 
alluded  in  iht  commencement  of  thia 
paper,  is  based  on  this  principle.  The 
writer  asks  you,  first  to  determine  the 
points,  d  and  a,  by  methods  which  he 
does  not  describe,  and  then  to  set  out 
the  curve  by  making  the  angle,  dbe^ 
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always  the  same.    ETen  Bupposing  you 
can  see  the  points,  d  and  e,  from  each 
other,  which  is  very  often  not  the  case, 
the  extreme  tediousness  of  placing  the 
instrument  to  read  the  same  angle  at 
20  or  30  points  of  the  curve,  is  quite  lost 
sight  of.    I  mention  this  as  a  specimen 
of  one  of  the  unpractical  methods  of 
staking  out  curves  to  be  found  in  books. 
When  the  length  of  the  curve  does 
not  exceed  20  or  30  chains,  it  will  often 
be  found  the  readiest  way  of  setting  out, 
to  place  the  theodolite  at  b,  and  to  chain 
from  b  towards  d  and  e,  first  obtaining 
the  tangent  to  the  curve  at  that  point 
by  setting  off  90°  from  ba,  or,  what  is 
better,  (the  distance  being  usually  much 
greater)  by  setting  off  from  either  of 
the  starting  points,  d  or  e,  one-fourth  of 
the  angie  at  the  centre.    Then  at  I  chain 
from  0,  in  either  direction,  the  angle 
from  the  tangent  is  1719  minutes  divided 
by  the  radius  in  chains.    For  2  chains, 
twice  that  angle,  and  so  on.     Thus  for 
a  curve  of  100  «kains  radius,  the  angle 
from  the  tangewi  «t  4  chiins  from  b  is 
l719x4,-^100«r•  8V,  and  that  for  17 
chains,  45i  links  from  b  is  5<»,  which  is 
one-fourth  of  the  angle  at  the  centre. 

Should  it  be  required  to  determine 
the  place  of  one  end  of  the  curve  from 
the  other  end  by  an  angle,  it  is  readily 
done  by  settblS  «ff  ^'o™  ^^®  straight  line 
at  i  or  tf  an  ari^le  equal  to  half  the  angle 
at  the  centre.  In  the  foregoing  example, 
the  angle,  ade,  or  aed^  is  10°.  This, 
like  all  the  other  cases  of  finding  starting 
points,  &c.,  by  angles,  is  quite  inde- 
pendent of  the  radius  of  the  curve,  and 
applies  to  all  curves  between  the  same 
straight  lines, 

2nd  Portion, —  Cases  where  the  Itadtus 
of  the  Curve  is  not  known,  but  has  to 
be  ascertained  from  various  data. 

Before  the  Formation  of  the  Line  of 
Bailway. 

Produce  the  straight  lines  until  they 
intersect,  and  obtain  their  angle  at  the 
point  of  intersection  (an  operation  which 
should  Bte  the  first  in  every  case  where 
practicable) :  then  if  any  circumstance 
(such  as  the  occurrence  of  buildings  or 
other  property)  make  it  desirable  that 
this  curve  should  sUrt  at  any  given  point, 
£f,  on  the  straight  line,  the  disUnce,  da, 
is  to  be  measured ;  and  being  the  tan- 
gent of  the  angle,  dca  (half  the  difference 


between  the  angle  at  a  and  180**),  the 
radius  may  be  found  by  reference  to  the 
table  of  logarithms,  as  before.  ThuSy 
if  the  distance,  da^  be  17  chains  63  links* 
and  the  angle,  dea,  10%  the  line,  da^ 
would  be  to  the  radius  as  '1763  :  1. 
The  radius  therefore  is  100  chains. 

If  it  be  necessary  that  the  curve  should 
pass  throu§[h  some  point,  b,  at  the  centre 
of  its  length  (its  storting  points  being 
immaterial),  then  measure  the  dis- 
Unce, ab,  and  look  in  the  toble  of  loga- 
rithms for  the  secant  of  the  angle,  dca. 
Let  dca  be  10**,  and  the  measured  dis- 
tance, ab,  134-3  links.  Then  (as  in  a 
foregoing  case),  as  01543  is  to  1,  so  is 
154-3  links  to  the  radius-  =100  chains. 

Fig.  2. 


If  it  should  be  expedient  to  reduce 
the  distance  from  the  point  of  intersect 
tion,  making  it  &S  instead  of  6  (fig.  2), 
then  the  radius  of  the  curve,  the  length 
of  the  curve,  and  the  length  of  the  tan- 
gent, ad,  wUl  be  reduced  in  the  same 
proportion.  Thus,  if  the  distance,  ab\ 
were  fixed  at  77^  links,  instead  of  154-3 
links,  the  radius  would  be  50  chains,  and 
line  a^S  8  chains  8H  links,  and  the 
length  of  the  curve  would  be  17  chains 
45i  links.  This  arises  from  the  fact 
alluded  to  before  in  the  method  of  ascer- 
taining the-  starting  points  of  the  curve 
by  angles,  that  the  angles,  abd,  ah'^ 
d^,  are  the  same,  whatever  the  radius  of 
the  curve.  The  chord  lines,  db,  d*6S 
are  therefore  parallel,  and  form  the  bases 
of  proportional  triangles. 

Suppose,  however,  that  instead  of  the 
point,  6  (through  which  it  is  necessary 
that  the  curve  should  pass)  being  in  the 
line,  be,  it  should  fall  m  some  other  part, 
as  in  fig.  3. 

Let  the  angle,  dae,  be  160*»;  then 
ascertain  approximately  from  the  survey, 
if  one  has  been  made,  the  length  of  the 
lines,  ad  or  ae.  Measure  this  length  off, 
and  placinff  the  theodolite,  say  at  d,  make 
ade  an  angle  of  10*^.    Suppose,  for  ex- 
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ng.  3. 


ample,  that  ad  has  been  taken  as  17 
chains  80  links,  ae  will  be  thus  made 
the  same  length.  Remove  the  theodolite 
to  bf  and  ascertain  if  the  angle;  dbe^  is 
170<>.  Should  it  be  on  trial  only  leOi®, 
let  the  poles  at  d  and  e  be  shifted  any 
equal  number  of  links  each  time,  until 
the  angle,  dbe,  is  exactly  170*".  Should 
ad  (or  ae)  be  then  17  chains  63  links, 
the  radius  will  prove  to  be  100  chains, 
by  the  method  before  given— which  ft 
the  radius  of  the  only  curve  which  will 
connect  the  two  straight  lines,  and  at  the 
same  time  pass  through  the  point,,  b'. 
This  is  an  important  case,  which  may  not 
unfrequently  occur,  and  the  above  me- 
thod (depending  on  the  well-known  fact 
of  the  angle,  dbe,  being  always  the  same, 
let  6  be  at  any  part  of  the  curve),  is  one 
that  will  occupy  but  a  short  time  on  the 
ffround,  whilst  it  will  afford  the  usual 
data  for  ascertaining  all  the  required  par- 
ticalars  prior  to  setting  out  the  curve. 

Caees  where  the  curve  hae  to  be  set 
out  ^^  after '^  the  formation  of  the  raU^ 
way: 
It  will  frequently  happen  that  the  ori- 

g'nal  radius  of  a  curve  may  not  be 
lown,  or  that,  in  the  prosecution  of  the 
works,  the  direction  of  the  straight  lines 
or  of  the  curves  may  have  been  departed 
from  — making  it  necessary  to  re-set  out 
the  curve,  to  suit  some  cutting  or  other 
portion  of  formed  railway. 

In  these  instances,  the  best  mode 
appears  to  be  to  prolong  the  straight  lines 
and  take  their  angle,  as  usual.  Then,  to 
measure  the  distance  from  the  point  of 
intersection  to  the  centre  of  the  cutting 
or  ballast,  viz.,  the  distance  ab,  the  line 
ab  being  set  out  in  a  proper  direction  by 
the  method  before  described.  Next, 
ascertain  Uie  secant  of  half  of  the  angle 
at  the  centre,  and  obtain  the  radius  by 
the  proportion  which  the  distance  ab, 
bears  to  d,  as  in  the  case  previously 
given.  Example:  The  angle  of  two 
straight  lines  produced  is  160^    The 


angle  at  centre  is  therefore  20^  and  one 
half  of  it,  10^  the  secant  of  which  angle 
is  1  '01543  of  the  radius ;  and  if  by  mea- 
surement from  the  point  of  intersection 
to  the  centre  of  the  cutting,  or  ballast, 
&:c.,  the  distance  ab  is  154*3  links,  this 
distance  is  to  the  radius  as  '01543  is  to 
1,  and  the  radius  is  therefore  100  chains. 
For  as  *01543  :  1  ::  1543  links  :  100 
chsins. 

If  the  direction  of  the  original  straight 
lines  has  been  adhered  to,  and  the  start- 
ing points  of  the  curves  have  remained 
accurately  peg^d  out,  the  reverse  of 
either  of  the  three  methods  given  for 
finding  the  length  of  a  curve  may  be 
usedto  ascertain  the  radius;  vis.,— 

As  the  angle  at  the  centre  is  to  360^, 
so  is  the  length  of  the  curve  as  mea- 
sured or  noted  down,  to  the  circumfe- 
rence of  the  circle,  the  radius  of  which 
is  easily  found.  Or,  the  number  of 
minutes  in  one^half  of  the  angle  at  the 
centre  being  divided  by  the  length  of  the 
curve  in  chains,  the  result  is  the  angle 
in  minutes  between  each  chain ;  and  the 
number  1719  being  divided  by  this  num* 
ber  of  minutes,  the  quotient  is  the 
radius  of  the  curve.  Example  :  Angle 
at  the  centre  20"* ;  half  of  ditto,  10"^  or 
600^.  Length  of  curve  34  chains  91 
links-600'-i-84-91-17'19,  the  number 
of  minutes  offset  for  each  chain,  and 
1719  divided  by  17-19  gives  100  chains 
as- the  radius. 

The  third  method  is  the  reverse  of 
that  obtained  by  reference  to  the  Table  of 
Arcs.  Example :  Arc  of  20^  is  to  radius 
as  34906  is  to  1.  Therefore  as  -34906 : 
1 ::  34  ch.  91  links  to  100  chains  the 
reonired  radius. 

The  radius  of  the  curve  being  ob- 
tained in  either  of  these  ways,  the  curve 
may  be  set  out  by  one  of  the  given 
methods.  The  safest  plan  is,  however, 
to  obtain  the  radius  of  the  curve  from  a 
measurement  of  the  distance,  ab,  and 
the  secant  calculation.  The  centre  of  the 
curve  will  thus  be  ensured  correct,  and 
the  ends  are  of  far  less  importance. 

Another  simple  approximate  method 
of  finding  the  radius  of  a  curve  is  the 
following:— Measure  a  few  chains  along 
the  curve,  commencing  at  any  point  of 
it,  and  driving  a  peg  at  each  onain  end, 
at  the  exact  centre  of  the  width  of  the 
ballast  or  cutting.  Place  the  theodolite 
over  the  first  peg,  and  take  the  angles 
In  minutes  between  the  second  and 
t3 
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third,  the  third  and  fourth,  and  so  on* 
If  the  numl>er  of  minutes  should  be 
equal,  say,  for  example,  17*19  between 
each  consecutiTe  peg,  the  radius  will  be 
1719-^17-19  or  100  chains.  But  if  the 
angles  vary  to  any  extent,  the  line  can- 
not have  wen  formed  to  a  regular  curve, 
and  it  must  be  either  altered,  or  if  the 
variations  are  great,  more  than  one  curve 
should  be  set  out  by  one  of  the  methods 
described ;  the  tangent  lines  being  pro- 
duced to  intersection  at  each  change  of 
curvature,  and  the  method  of  secants 
being  adopted  as  being  the  most  certain. 

I  now  come  to  the  last  division  of  the 
subject,  viz.,  the  rules  for  setting  out 
curves  with  the  theodolite,  ranging- rods, 
and  tangential  offsets. 

When  the  starting  points  of  a  curve 
are  determined,  either  of  the  three  above* 
named  modes  may  be  adopted.  That  with 
the  theodolite  is  unquestionably  the  pre- 
ferable mode.  The  rule  has  been  before 
alluded  to ;  it  is  to  divide  the  number 
1718*87  by  the  radius;  in  chains,  dis- 
tances of  100  feet,  or  any  other  interval 
at  which  it  is  intended  to  determine 
points  in  the  curve.  The  result  is  the 
angle  in  minutes  between  each  consecu- 
tive distance  of  a  chain,  or  100  feet,  as 
the  case  may  be.  The  number  1718-87 
is  obtained  by  dividing  the  number  of 
minutes  in  a  quadrant ^  by  3*1416,  the 
proportion  of  a  semicircle  to  its  radius 


In  the  annexed  diagram,  AD£  is  the 
curve  required  to  be  set  out  from  its 
starting  point.  A,  the  radius,  AB  (or 
CD)  being  1  yard,  chain,  or  other  fixed 
distance.  The  quadrant,  BC,  is  that 
from  the  division  of  which  the  semicircle 
is  set  out,  since  a  line  from  A  passing 
through  any  point  on  the  circumference 
of  the  quadrant  will  obviously  cot  off 
twice  as  great  an  arc  of  the  semicircle, 
ADE.  Now  the  semicircle  contains 
3*1416  lengths  equal  to  the  radius,  AB, 


and  by  dividing  the  quadrant,  BC,  of 
5400'  into  3-1416  parts,  each  part  con- 
tains 1718'.87,  and  the  distances  Al, 
1,  2,  and  2,  3,  on  the  semicircle,  will  be 
equal  to  the  radius,  or  1  yard,  or  1  chain 
each.  If  the  radius,  AB,  were  100 
chains,  the  arcs  Bl,  12,  23,  of  the  qua- 
drant would  be  17M9  each,  and  the 
length  of  the  curve,  ADE,  would  be 
314-16  chains.  The  product  of  these 
numbers  would  still  be  the  5400  minutes 
in  the  quadrant,  BC.  In  practice  this 
quadrant,  BC,  is  of  course  the  plate  of 
the  theodolite,  which  is  exaggerated  in 
the  diagram  for  the  convenience  of  show- 
ing the  relation  of  the  lengths  of  the 
different  lines.  This  method  of  setting 
out  is  perfectly  accurate  for  any  number 
of  chains,  and  a  complete  circle  could  be 
set  out  without  removing  the  instrument 
from  A.  In  a  long  curve,  where  it  be- 
comes necessary  to  shift  the  theodolite 
two  or  three  times,  very  great  care  is 
requisite  to  set  out  the  new  tangent  cor- 
rectly. If,  for  example,  the  angle  BA2 
be  57^  18',  and  it  become  necessary  to 
shift  the  instrument  from  A  to  2,  the  tan- 
gent 2  T  is  readily  found  by  making  the 
line  2  T  at  an  angle  of  57^  18'  with  the 
line  2  A.  The  method  of  setting  out  by 
the  theodolite  has  also  another  advantage, 
viz.,  an  error  in  fixing  an  intermediate 
point  in  the  curve  is  not  continued  over 
the  remainder,  unless  it  be  at  a  changing 
point,  as  just  described. 

The  rule  for  ranging  out  a  curve  with 
rods  (or  at  least  one  of  the  many  mles), 
is  the  following :— 'Divide  the  number 
of  inches  in  a  chain  by  the  radius  in 
chains,  and  the  result  will  be  the  ofiseC 
in  inches  of  each  chain  peg  from  a 
straight  line  through  the  two  adjoining 
pegs.  For  the  first  chain  peg  from  the 
starting  point,  the  offset  will  be  one-half 
this  distance  from  the  tangent  line ;  tha 
method  is  a  very  accurate  one  theore- 
tically. In  practice,  however,  it  is  liable 
to  serious  errors,  as  will  be  seen  fktun  the 
following  diagram. 


If  an  error  of  an  inch  be  made  in  die 
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potition  of  the  peg  1,  the  dotted  line 
oeing  produced  tbrongh  l\  instead  of 
the  correct  straight  line,  that  error  will 
be  doubled  at  2^,  tripled  at  3,  and  so  on. 
In  a  long  earre  the  final  error  would  in 
snch  a  case  be  very  important.  The  only 
set  off  against  this  liability  to  a  multi- 
plioation  of  an  error  is  the  probability 
that  an  error  of  an  equal  amount  will  be 
made  in  an  opposite  direction.  It  would 
seem  a  better  plan  to  range  through  a 
length  of  two  chains  instead  of  one,  that 
is  ^m  0  through  2,  from  1  through  3, 
and  so  on  ;  the  offset  in  that  ease  is  half  as 
much  again  as  by  the  usual  method.  By 
setting  out  one  chain  from  a  line  two 
chains  long,  any  error  would  be  in- 
creased by  one  half,  instead  of  being 
donbled. 

A  cnnre  may  be  set  out  with  rapidity 
by  this  and  similar  methods,  which  space 
will  not  permit  my  alluding  to.  If  the 
starting  and  centre  points  of  the  curve 
are  determined  by  one  of  the  methods 
described,  any  error  would  be  soon  de- 
tected ;  but  if  this  is  not  the  ease,  many 
tedious  trials  may  be  needed  before  the 
curve  can  be  brought  in  with  accuracy. 

Setting  out  curves  by  offsets  from  the 
tangent  lines  is  a  preferable  mode  to  that 
of  ranging,  since  an  error  in  one  chain, 
does  not  affect  the  position  of  the  suc- 
ceeding points  of  the  curve.  The  rule 
in  this  ease  is  simple,  and  far  more  ac- 
curate than  is  generally  supposed.  Divide 
the  number  896  by  the  radius  of  the 
curve  in  chains,  and  the  result  is  the 
tangential  offset  in  inches,  at  the  end  of 
the  first  chain.  Square  the  number  of 
chains,  or  chains  and  parts,  where  it  is 
required  to  set  off  an  offset,  and  multiply 
by  the  number  of  inches  offset  for  I  chain, 
to  obtain  the  offset  required ;  thus,  the 
offset  from  the  tangent  line  at  1  chain 
from  the  starting  point,  if  a  curve  of  33 
chains  radkis,  is  12  inches,  at  2  chains  it 
is  2'  X 12  inches  or  4  feet,  and  so  on. 


This  plan  of  setting  out.  As  not  appli- 
cable to  curves  of  a  small  radius.     The 
flatter  the  curve,  the  less  is  the  error, 
.  and  the  offsets  are  ako  much  shorter. 
Thus,  in  a  curve  of  66  chains  radius,  the 
offset  at  1  chain  is  6  inches,  at  6  chains  it 
is  18  feet ;  the  error  in  this  case  would  be 
but  about  one>eighth  of  an  inch :  whereas, 
if  8  chains  were  set  out,  the  ofiset  would 
become  32  feet,  and  the  error  three  times 
as  great,    or  nearly  half  an  inch ;   the 
error  increases  in  about  the  ratio  of  the 
biqnadrate  of  the  number  of  chains.    It 
will  be  observed  that  it  is  but  trifling, 
in  the  instance  before  given,  the  cause 
of  the  error  is  shown  in  the  diagram. 
It  arises  from  the  arcs  01,012,  &c.,  being 
squared,  instead  of  the  choreUO  1 , 0  2, 0  3, 
In  a  quadrant,  of  the  radius  1,  the  dif- 
ference is  that  which  exists  between  the 
square  of  the  chord  i'4142(or  2),  and  the 
square  of  tlxe  arc  1*5708, which  is  2*467. 
In  a  whole  quadrant,  the  error  of  the 
method  of  squaring  the  number  of  chains 
of  the  curve's  length,  would  be  enormous, 
amounting  to  nearly  one-fourth  of  the 
radius.     The  rate  of  diminution  of  the 
error  is  however   very  rapid.     At  half 
the  quadrant  it  is  about  -^^th  of   that 
for    the    whole    quadrant,    decreasing 
about  7^  for   one-fourth  of  the  qua- 
drant.     I  have  found    the  following, 
convenient  approximate  rules,  for  ascer- 
taining in  a  few  moments,  how  many 
chains  of  a  curve  of  a    given  radios 
could  be  set  out  in  this  manner  without 
an  error  worth  consideration.    1st.  Mul- 
tiply the  number  of  chains  in  the  quad- 
rant by  10,  and  you  have  the  number  of 
feet  error,  if  the  quadrant  were  set  out 
on  this  plan.     Thus  for  a  curve  of  100 
chains  radius,  of  which  the  quadrant  is 
157  chains,  the  error  would  be  about 
1570  feet     At  one-half  the  quadrant,  it 
would  be  about  the  biquadratic  of  one- 
half,  or  about  one- sixteenth  of  this  error, 
viz.,  .about  100  feet ;  and  thus  a  rule  for 
obtaining  approximately  the  error  at  half 
the  quadrant,  viz.,  the  error  at  one-half 
the  quadrant  is  as  many  feet  as  the  radius 
is  chains.    It  is  easy  to  obtain  from  this 
last  rule  the  amount  of  error  which  would 
exist  at  10  chains;  for  take  one-half  the 
quadrant  length  as  80  chains;  then  10 
chains  equals  one-eighth  of  this,  and 
one-eighth  biquadrated  equals  about  one- 
four  thousandth.    The  error  at  10  chains 
is  thus  found    sufficiently  near  to   be 
one-four  thousandth  of  100  feet,  or  one- 
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fortieth  of  a  foot,  or  about  five-sixteenths 
of  an  inch.  In  a  curve  of  200  chains 
radius,  20  chains  could  be  set  out  with 
an  error  of  about  one- third  of  an  inch 
only.  The  offsets  must  all  be  measured 
from  the  end  of  the  successive  chains  in 
the  curve,  and  not  on  the  tangent  line, 
and  they  must  be  set  off  accurately  at 
right  angles  to  the  tangent  line.  When 
it  becomes  necessary  to  have  another 
tangent,  it  is  readily  obtained  by  setting 
off  at  4  or  5  chains  back  from  the  last 
fixed  point,  the  offset  due  to  that  number 
of  chains,  as  the  line  3  a  in  the  diagram, 
the  offset  1  a  being  that  for  two  chains. 
In  a  flat  curve  it  is  only  necessary  to 
change  at  an  even  number  of  chains,  and 
to  set  up  a  rod  on  the  original  or  last  tan- 
gent line  at  one-half  this  number  of  chains 
from  the  starting  point.  The  line  between 
such  rod  and  the  last  peg  will  be  the 
direction  of  the  new  tangent 

Cases  will  occasionally  occur  in  which 
one  end  of  a  curve  is  inaccessible,  from 
its  being  in  a  river,  &c.  If  the  straight 
lines  are  determined,  there  will  be  no 
difficulty  in  setting  out  the  curve  from 
the  centre  or  the  other  end  of  it  up  to 
the  point  where  the  obstruction  com- 
mences. The  distance  at  which  the 
curve  ends  from  the  edge  of  the  water, 
will  be  known  by  measurement  from  it 
to  the  point  of  intersectioo. 

If  the  point  of  intersection  occur  in  a 
piece  of  water  or  other  situation  in  which 
a  theodolite  cannot  be  placed  to  take  the 
angle,  it  may  be  obtained  in  the  way 
shown  in  the  following  diagram. 


-^ 


Fix  on  any  points,  D  and  E,  on  the 
respective  straight  lines  produced,  and 
placing  the  instrument  at  D,  obtain  the 
angle,  BDE  (say  140^)  In  like  manner 
find  the  angle,  CED  (say  160''.)  The 
sum  of  these  angles  (300*^)  subtracted 
from  360'',  leaves  60^  for  the  two  interior 
angles,  ADE,  AED.  Therefore  the  angle 
at  A  equals  180«-60^  or  120^ 

In  conclusion,  I  must  apologise  to 
your  readers  and  yourself  for  occupy- 
ing so  large  a  space  on  this  subject  I 
have  endeavoured  to  give,  in  some  sort 
of  order,  a  few  of  the  methods  which  I 


have  found  useful ;  but  I  am  well  aware 
that  they  are  not  a  tithe  of  those  which 
might  be  enumerated,  and,  I,  for  my 
part,  shall  feel  indebted  to  any  of  your 
readers  who  may  look  over  my  paper,  if 
they  will  send  to  your  columns  a  descrip- 
tion of  methods  which  they  are  in  the 
habit  of  using,  and  which  they  may  con- 
sider equal,  or  superior,  to  those  1  have 
named.  But  I  trust  they  will  be  proved 
and  practicable  plans,  and  not  such  aa 
they  have  tried  on  paper  only.  It  is  a 
great  advantage  to  be  in  possession  of  a 
number  of  ways  of  doing  the  same  thing, 
in  order  to  be  able  to  adopt  that  one  which 
may  be  best  suited  to  the  particular  cir- 
cumstances of  the  case. 

If  some  of  your  readers  think  that  it 
is  better  to  consult  a  set  of  tables,  of  which 
there  are  several/ published,  instead  of 
working  out  the  calculations  by  loga- 
rithms, I  would  beg  to  remind  them  that 
these  tables  possess  two  or  three  great 
drawbaciis.  They  are  generally  expen- 
sive, often  bulky,  and  they  are  only  of 
partial,  whilst  logarithms  are  of  univer- 
sal application.  But  above  all,  they 
usually  omit  the  most  essential  informa- 
tion of  all,  viz.,  the  length  and  the  exact 
points  of  commencement  and  termination 
of  the  curve.  Tables  of  logarithms  are  to 
be  met  with  in  a  very  oheap  and  portable 
form,  and  the  calculations  required  in 
setting  out  curves  are  among  Uie  most 
simple  of  the  applications  of  logarithms. 

With  the  hope  that  the  foregoing  rules 
may  be  useful  to  some  of  your  readers, 
I  am.  Sir,  yours,  &c., 

F.F. 

Cardiff,  Oct.  9, 1849. 


TBS  TBSSXLLATBD   FLOOR  OF  THE   MBW 
COAL  BXCHANOa,  LONDON. 

The  New  Coal  Exchange,  which  has 
been  opened  with  so  much  ^elat  during 
the  present  week,  is  remarkable  for 
nothing  so  much,  to  a  mechanical  eye, 
as  the  tesseUated  floor  of  the  Grand  Hall 
(60  ft.  in  diameter),  of  which  the  opposite 
engraving  is  a  correct  representation.  It 
consists  of  upwards  of  4000  distinct 
pieces  of  wood,  of  various  kinds  and 
qualities,  which  are  arranged  in  the  form 
of  the  mariner's  compass,  having  the 
City  shield,  anchor,  ana  other  ornamental 
devices  in  the  centre.  The  great  feature 
of  the  affair  is,  that  the  whole  of  these 
pieces  were,  only  a  few^nonths  since, 


TESSELLATED  FLOOR  OF  THE  NEW  COAL  BXCHAKGE,  LONDON.  42t 


either  in  the  tree  in  the  growing  state,  or 
cut  from  wet  lo^s,  and  prepared  for  use 
in  the  course  of  a  few  days,  by  the  new 
method  of  seasoningrt  known  as  the 
Patent  Desiccating  Process  of  Messrs. 
Davison  and  Symington.  The  woods 
employed  are  black  ebony,  black  oak, 
common  and  red  English  oak,  wainscot, 
white  holly,  mahogany,  American  elm, 
red  and  white  walnut  (French  and  Eng- 
lish), and  Mulberry.  The  black  oak  is 
part  of  an  old  tree  which  was  discovered, 
and  removed  from  the  bed  of  the  Tyne 
about  the  latter  end  of  last  year.  This 
tree  is  supposed  to  have  grown  on  the 
spot  where  it  was  found,  and,  owing  to 
its  large  dimensions,  must  have  been  at 
least  400  or  500  years  old  at  the  time  it 
fell,  but  how  many  centuries  it  has  been 
covered  with  water  it  would  be  impos- 
sible to  say.  A  considerable  portion  of 
this  tree  was,   at  the  request  of   Mr. 


Robert  Davison,  C.E.,  (to  whom  the 
execution  of  the  floor  was  entrusted,) 
very  kindly  forwarded  to  London,  by  the 
Mayor  and  Corporation  of  Newcastle. 
Of  course,  it  was  completely  saturated 
with  moisture  on  its  arrival,  but  it  now 
forms  a  beautiful  contrast  to  the  other 
woods,  owing  to  its  exceedingly  dark 
colour.  The  red  and  white  (or  sap  and 
heart)  walnut,  on  the  other  hand,  was 
growing  in  the  very  ancient  park  belong- 
ing to  C.  T.  Towers,  Esq.,  Weald  Hall, 
Essex,  in  December  last ;  this  tree  now 
forms  the  circular  fret — the  red  and 
white  being  alternately  interspersed,  has 
an  excellent  effect.  The  mulberry  wood, 
introduced  as  the  blade  of  the  dagger  in 
the  City  shield,  is  no  less  than  a  piece  of 
a  tree  which  was  planted  by  Peter  the 
Great,  when  working  in  this  country  as 
a  shipwright. 

Not  one  piece  out  of  the  4000  occu- 
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pied  more  than  ten  or  twelve  days  ia 
seasoning ;  a  conclusive  proof  that  it  is 
no  longer  necessary  to  keep  wood  for 
years  to  season,  as  has  hitherto  been  the 
case.  Besides  the  ornamental  floor,  and 
the  floor  to  which  it  is  secured,  the  whole 
of  the  timbers,  joists,  and  woodwork  of 
every  description  throughout  the  build- 
ing have  been  desiccated  bv  the  patent 
process,  the  adoption  of  wnich  by  the 
architect,  Mr.  Bunning,  does  great  credit 
to  his  judgment  and  discernment. 


ON  THB  IKTRODUCTION  OF  THB  mWWBMMV- 
TIAL  NOTATION  INTO  KNOUSH  IfATHB- 
MATICAL  PKBIODICAI.S. 

Sir, —  In  the  last  Number  of  this 
Journal,  the  able  and  ulented  reviewer 
of  Sir  John  Herschell's  "  Outlines  of 
Astronomy"  has  offered  some  remarks 
on  the  introduction  of  the  diffecential 
notation  into  the  mathematical  periodi- 
cals of  this  country,  which  have  led  me 
to  examine  this  subject  more  particularly 
than  I  had  previously  done.  The  result 
has  convinced  me  that  several  of  the 
reviewer's  statements  are  slightly  inac- 
curate, occasioned  probably  by  a  too 
hasty  reference  during  the  composition 
of  his  paper ;  and  knowing  how  difiicult 
it  is  to  restore  to  the  rightful  owners 
what  has  been  unwittingly  misappropri- 
ated to  others  under  the  sanction  of  high 
authority,  I  have  been  induced  to  trouble 
you  with  this  note,  and  hope  to  secure 
the  kind  indulgence  of  the  reviewer,  not- 
withstanding the  freedom  of  the  follow- 
ing remarks : — 

1.  To  what  is  stated  respecting  the 
adoption  of  the  differential  notation  by 
Ivory  and  Wallace,  it  may  be  added,  that 
Mr.  Ivory  used  differentials  in  his  solu- 
tions to  Questions  151  and  160,  vol.  ii.. 
Mathematical  Repository;  and  both 
Ivory  and  "Wallace  in  their  solutions  to 
Ques.  172.  This  must  have  been  pre- 
vious to  1807, /or  the  \stofMay  in  that 
year  was  the  time  allowed  for  the  arri- 
val of  solutions  up  to  Ques.  210,  and 
vol.  if.  of  the  depository  was  completed 
early  in  1 809.  Such  being  the  case,  it 
would  seem  that  the  Mathematical  Re- 
pository was  xhe^rst  periodical  in  which 
the  differential  notation  was  partially 
adopted. 

2.  Mr.  George  Harvey,  jun.,  of  Ply- 


mouth, published  a  paper  in  the  Gentle' 
man*s  Mathematical  Companion  for 
1815,  <*  On  the  Reduction  of  Infinite 
Series  to  Differential  Equations  of  all 
Orders;"  it  was  translated  from  Bos* 
sut's  Calcul  Differentiel ;  and  the  dif- 
ferential notation  is  retained,  but  it  did  not 
appear  in  a  solution  until  "  A.  B.  L." 
used  it  on  Ques.  476  in  the  Companion 
for  1820. 

3.  Mr.  Thomas  White,  of  Dumfries 
Academy,  appears  to  have  been  ihe  first 
to  introduce  the  notation  into  the  Gen- 
tieman*s  Diary y  for  he  uses  it  in  the 
ennnciation  and  solution  of  Ques.  1058 
(from  Laplace),  in  the  Diary  for  1616-17; 
it  is  also  adopted  by  Mr.  Glendenning 
(from  Dr.  Gregory's  Trigonometry, 
1816,)  in  his  solution  to  Ques.  1117  in 
the  same  Diary^  which  contains  Mr. 
Slee's  answer  to  the  priie  question  as 
noticed  in  the  review. 

4.  Mr.  Marrat,  of  Liverpool,  intro- 
duced the  notation  in  the  Leeds  Corrs' 
spondent  in  the  proposal  of  Ques.  278| 
No.  L,  vol.  ▼.,  October,  1822,  to  Janu- 
ary, 1823,  and  Mr.  Macauley  adhered  to 
it  in  his  own  solution  on  page  80  of  the 
same  number. 

5.  Professor  Thomson,  of  Belfast, 
has  a  prior  claim  to  its  introduction  into 
the  Ladies'  Diary,  since  he  uses  it  in  the 
solution  to  Ques.  14  (1417)  in  the  Diary 
for  1824. 

6.  Mr.  Samuel  Jones,  of  Liverpool, 
in  a  paper  on  ''  Maclaurin  and  Taylor's 
Theorems  '*  adopted  differentials  ;  this 
paper  was  written  in  1322,  but  was  not 
published  until  the  appearance  of  Swale's 
ApolloniuSf  No.  II.,  January,  1825.  At 
the  same  time  appeared  the  first  number 
of  Clay's  Scientific  Receptacle,  in  which 
the  notation  is  extensively  used  by 
Messrs.  Butherford,  Baines,  and  Gill. 

From  this  period,  to  reverse  a  remark 
made  by  the  late  Dr.  Gregory,  the  d!e- 
ists  began  to  make  strong  head  against 
the  dot' ardSf  and,  in  the  course  of  a  few 
years,  the  fluxional  notations  almost  en- 
tirely disappeared  from  the  pages  of  our 
mathematical  publications. 

I  am,  Sir,  yours,  &c., 

Thomas  Wilkinson. 
Burnley,  Lancashire,  Oetober24,  1849. 
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In  No.  1268  of  the  Mechamiaf  Maga- 
xmsy  some  aceoant  was  giren  of  Sir 
Samuel  Bentham's  fire  -  extinguishiDg 
works  in  Portsmouth  and  other  dock- 
yards, as  also  of  a  plan  of  his  which, 
m  the  year  1830,  had  been  communi- 
eated  to  Sir  Robert  Peel,  recommending 
analogous  works  for  the  better  protection 
of  the  metropolis  against  conflagration. 
The  public  mind  at  that  time  was  not 
ripe  for  such  a  measure,  but  the  immense 
loss  of  property  that  has  just  occurred  at 
London  Wall  may  possibly  rouse  atten- 
tion to  the  subject,  and  conduce  to  the 
introduction  of  means  for  preventing 
such  a  calamity  in  future. 

Without  any  general  adoption  of 
his  plan,  parts  of  Uie  works  he  devised 
for  Portsmouth-yard,  are  applicable  to 
private  establishments,  such  as  large  cis- 
terns of  water  on  the  roofs  of  buildings. 
Had  there  been  a  provision  of  this  k^d 
op  the  warehouses  recently  burnt  down — 
eiatems  contrived  as  were  those  he  pro- 
posed to  place  on  a  mast  store*tower  at 
Portsmouth — on  the  outbreak  of  fire 
below,  the  whole  body  of  water  would 
have  fallen  on  the  Luminff  mass,  and 
would  probably  have  quenched  the  fire 
before  the  most  prompt  application  of 
any  apparatus  could  have  been  had 
recourse  to.  From  the  account  given  in 
the  TiiMS  of  the  fire  at  Messrs.  Gooch 
and  Cousins'  warehouses,  it  appears  that 
.  the  wool  was  done  up  in  covers  which 
were  highly  inflammable,  and  rendered 
particularly  so  at  the  time  from  their  dry 
state,  and  that  the  extraordinarily  rapid 
spread  of  the  flame  arose  from  this  cir- 
cumstance ;  had  water  been  let  in  imme- 
diately from  cisterns  above,  even  admit- 
ting that  it  might  not  at  once  have 
extinguished  the  fire,  it  could  not  but 
have  wetted  the  coverings  of  the  bales, 
and  thus  have  prevented  their  sudden 
inflammation. 

Messrs.  Gooch  and  G>usin8  had  no 
steam.-  engine,  it  would  seem,  on  their 
premises ;  but  doubtless  permission  might 
iwvebeen  obtained  from  the  Water  Com- 
pany serving  the  district  to  place  upon 
their  mains  such  fire-plugs  as  those  in 
Portsmouth  -  yard,  for  screwing  hose 
upon  them ;  in  that  low  part  of  the  town 
the  Conopany'shead  of  water  would  have 
been  sufficient  to  have  thrown  a  stream 
over  the  building.  Promptitude  in  the 
application  of  water  constitutes  a  promi- 


nent feature  in  Sir  Samuel's  fire-extin- 
guishing arrangements ;  and  if  the  police, 
as  he  proposed,  bad  had  the  means  of 
throwing  water  from  two  or  three  such 
hose  at  uie  outbreak  of  the  fire,  it  would, 
without  doubt,  have  been  damped,  if  not 
entirely  extinguished,  long  before  the 
fire^ngines  could  have  arrived  at  the 
spot,  prompt  as  was  their  attendance. 

Most  of  the  poor  inhabitants  from  No. . 
1  to  18  of  Sadler*8-p]ace, — five  or  six  fa- 
milies in  a  house, — have  had  their  clothes 
and  furniture  destroyed ;  they  were  not 
insured.  It  is  to  be  regretted  that  insur- 
ances for  small  sums  should  not  be  per- 
mitted, free  of  duty.  This  description  of 
persons  are  more  deterred  from  insuring 
their  property  by  the  tax  than  by  the 
per  centage  of  the  Company — thinking  it 
hard  to  pay  twice  as  much  to  Govern- 
ment as  is  sufficient  to  insure  them 
against  all  risk  by  fire.  But  although 
the  wealthier  proprietors  of  warehouses 
and  of  wool,  will  most  of  them  be  reim- 
bursed, yet  the  destruction  of  property 
to  the  value  of  100,000/.  may  be  of  serious 
commercial  inconvenience ;  it  is  at  least 
a  substraction  to  that  amount  from  the 
national  wealth,  and  calls  therefore  for 
attention  from  the  public  as  to  the  means 
of  preventing  such  conflagrations  in 
future. 

It  would  seem,  by  an  article  in  the 
TitM9  of  the  9th  Oct.,  that  the  example 
flrst  afforded  in  Portsmouth  Dock-yard 
has  been,  in  part,  followed  at  the  Char- 
tered Gas  Worlu  with  the  best  result. 
"  The  engines,  as  well  as  the  steam 
engine  of  the  Company,  having  been  set 
to  work,  the  fire  was  happily  confined  to 
that  portion  of  the  works  where  it  first 
began."  Wherever  there  is  a  steam 
engine,  would  it  not  be  prudent  to  adapt 
it  to  the  collateral  purpose  of  extinguish- 
ing fire  ? 

Some  private  manufsicturers  have,  in- 
deed, of  late  applied  their  steam  engines, 
with  suitable  apparatus  and  other  details 
of  the  fire-extinguishing  works  at  Ports- 
mouth, so  as  to  promise  protection  against 
conflagration.  Chambers^s  Journal^  of 
Sept.  1st,  relates  that  in  the  joiners'  shop 
at  the  Thames  Bank  Building  Works, 
^ere  are  self- supplying  cisterns  always 
full,  with  "a few  buckets'*  ''slung  over 
each,  ready  for  use  in  putting  out  fire." 
"  Thus  water,  and  the  means  of  distri- 
buting it,  are  constantly  on  the  spot." 
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This  arrangement  is  good,  but  not  equal 
to  that  of  Sir  Samuel's  in  the  wood  mills 
at  Portsmouth.  In  the  interior  of  the 
shops  there,  pipes,  connected  with  a  cis- 
tern of  three  tons  of  water  on  the  roof, 
were  laid  from  end  to  end  of  each  shop, 
having  taps  upon  them,  from  which 
suspended  water-buckets  might  be  filled; 
there  were  at  different  parts  of  the  pipe 
nozzles  prepared  for  affixing  a  hose ; 
consequently  such  hose  were  instantly 
available  for  throwing  water  with  force 
on  any  part  of  a  fire ;  and  that,  although 
its  situation  or  excessive  heat  might  pre- 
vent the  efficacious  use  of  buckets.  At 
the  same  works  on  Thames  Bank, ''  should 
flame  promote  itself  into  a  conflagration, 
it  can  be  played  upon  Vithout  by  hose 
applied  to  a  pump  in  the  yard,  always 
available  by  steam  power  as  a  capstan  ;'* 
an  arrangement  precisely  the  same  as 
that  of  Sir  Samuers  in  Portsmouth-yard, 
and  recommended  by  him  for  the  me- 
tropolis. 

These  arrangements  at  the  Thames 
Bank  Building  Works  are  said  to  afford 
"  a  lesson  "  to  other  manufacturers ;  but 
it  is  a  lesson  that  has  already  been  given 
to  the  public  for  nearly  half  a  century  in 
Portsmouth  Dock-yard — not  much  later 
at  Plymouth  and  Chatham,  besides  the 
subsequent  fire- extinguishing  works  at 
Sheerness.  Sir  Samuel's  8team*dredg- 
ing  machine,  his  caissoon  gate,  his  steam 
engine  moveable  on  wheels,  and  various 
others  of  his  lessons,  have  produced  good, 
extensive  good,  by  their  influence,  and 
that  so  long  ago  that  the  origin  of  those 
improvements  has  been  forgotten.  Means 
of  diminishing  the  ravages  of  fire  would 
seem  more  generally  interesting  to  the 
public  than  either  steam -dredging  or 
moveable  steam  engines,  yet  his  fire- 
extinguishing  arrangements  have  re- 
mained singularly  long  unimitated :  their 
general  importance,  as  tending  to  the 
preservation  of  property  and  of  life  itself, 
seem  to  justify  a  recurrence  to  the  sub- 
ject, and  a  repetition  of  statements  that 
have  already  been  before  the  public  in 
the  Builder,  as  well  as  in  the  Mechanics' 
Magazine,  M.  S.  B. 


Phillips's  fibs  annihilatob. 
Sir, — Numerous  applications  having 
been  made  to  me  for  information  re- 
specting the  so-called  Fire  Annihilator 
of  Mr.  Phillips,  I  attended  last  Fridaj 
at|  the  London  Gas  Works,  Vauxhall, 


to  hear  Mr.  Phillips's  explanation  of  his 
invention,  and  to  witness  his  exhibition 
of  its  powers.  The  audience  there  as- 
sembled was  both  numerous  and  respect- 
able, and  it  is  much  to  be  regretted  that 
better  accommodation  had  not  been  pro- 
vided for  them. 

Mr.  Phillips  prefaced  bis  experiments 
by  a  lecture  of  a  somewhat  remarkable 
character,  the  gist  of  which  was  evidently 
to  prove  that  *' flame"  was  the  vital  part 
of  **  fire,"  and  that,  "without  flame  fire 
has  no  vitality  I" 

The  fallacy  of  this  position  would,  how- 
ever, be  apparent  to  such  of  his  hearers 
as  ever  saw  an  ordinary  coke  fire,  without 
looking  into  the  furnace  of  a  locomotive, 
or  a  foundry.  The  object  of  this  asser- 
tion was,  however,  subsequently  apparent 
enough.  Mr.  Phillips  tnen  went  on  to 
show  that  flame  was  instantly  extin- 
guished when  deprived  of  air,  as  it  might 
be  by  submersion  in  water,  or  in  spirits, 
injudiciously  asserting  that  spirits  were 
as  effectual  in  extinguishing  flame  as 
tcater :  a  philosophic  truth  assuredly, 
but  a  most  dangerous  one  to  be  thus 
unguardedly  propounded  to  a  miscella- 
neous audience.  It  is  not  many  months 
since  a  person  attempted  to  extinguish 
fire  with  spirits  (taken  in  mistake  for 
water),  when  the  attempt  cost  him  hia 
life  and  involved  the  premises  in  destme- 
tion.  Mr.  Phillips  then  proceeded  to 
show  the  inefficacy  of  water  to  extin- 
guish fire,  by  the  aid  of  some  far-fetched 
and  inopposite  illustrations  —  amonff 
others,  that  of  a  burning  mountain  which 
the  Mediterranean  Sea  was  unable  to 
extinguish. 

Several  miniature  conflagrations  were 
kindled  in  baby-houses,  and  model  ships, 
and  instantaneously  extinguished  by  the 
application  of  an  overwhelming  propor- 
tion of  gaseous  vapour;  forcibly  remind- 
ing me  of  the  remark  of  one  of  your 
correspondents,  that  "  models  of  ma- 
chinery are  bad  enough  in  all  conscience 
for  testing  practical  results,  but  the  idea 
of  a  model  conflagration  is  beyond 
everything  preposterous.*'* 

Mr.  Phillips  having  worked  upon  the 
feelings  of  his  hearers  by  a  narration  of 
several  harrowing  spectacles  which  he 
had  witnessed  (in  his  sleep  ?)  of  persons 
precipitating  themselves  from  parapets, 
or  falling  backwards  into  the  burning 
mass,  concluded  by  stating,  that  this  me- 

•  M§eh.  Mag.,  Tol  zUi.,  p.  101. 
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tropolis  would  shortly  be  placed  under 
the  protection  of  a  *«  Fire  Militia,"  who 
would  turn  out  on  the  first  alarm  of  fire, 
and  apply  their  annihilaiors  with  such 
promptitude  as  to  extinguish  the  flames 
before  the  inmates  of  the  burning  house 
would  be  cognisant  of  their  danger  I 

A  fire  was  then  kindled  within  a  mimic 
house,  destitute  of  either  floors  or  stair- 
case, the  combustibles  being  merely  a 
few  timbers  laid  slantwise  against  the 
back  wall,  and  prepared  for  burning  with 
some  inflammable  liquids. 

The  flames  raged  fiercely  for  a  few 
minutes,  and  to  the  unpractised  eye  pre- 
sented the  appearance  of  an  awful  con- 
flagration. Just  as  the  more  inflamma- 
ble matter  had  become  expended,  Mr. 
Fhililps's  man  ** Friday"  walked  into 
the  burning  building  (and  I  accompanied 
him),  and  commenced  discharging  the 
gas,  amidst  the  remaining  flames,  which 
were  speedily  extinguished ;  two  yessela 
of  gas  having  been  expended.  The  tim- 
bers, however, which  had  been  partly  con- 
verted into  charcoal,  burned  as  brightly 
as  ever,  but  without  flame,  and  the  aid 
of  water  was  required  (that  inefiScient 
, agent !)  to  complete  the  extinction  of  the 
fire.  Mr.  Phillips's  reason  for  describing 
Jlame  as  the  vital  part  of  fire  was  not  ap- 
parent— ^his  apparatus  can  only  extinguish 
Jlame:  while  admitting  this  fact,  he  af- 
fected to  treat  it  as  of  no  importance, 
observing,  that  the  fire-engines— the 
heavy  artillery — would  always  come  up 
to  finish  the  extinction  of  the  fire  ! 

Upon  the  whole  I  was  somewhat  dis- 
appointed, as  I  had  previously  given  Mr. 
Phillips  credit  for  more  candour,  and  his 
apparatus  a  character  of  greater  useful- 
ness than  his  lecture  and  exhibition 
warranted. 

To  all  persons  practically  conversant 
with  fire  extinguishing,  Mr.  Phillips's 
experiment  must  be  anything  but  satifr- 
iactorv.  Nevertheless,  his  invention  is 
not  wholly  destitute  of  merit,  or  of  utir 
lity,  and  would  he  but  confine  its  appli- 
cation to  legitimate  uses,  he  may  do 
mnch  good,  and  derive  suitable  remune- 
ration. In  confined  situations,  such  as  the 
holds  and  cabins  of  ships,  the  rooms  of 
dwelling-houses,  and  other  similar  places, 
Mr.  Phillips's  apparatus  may  be  used 
with  great  nrobability  of  success.  In  a 
room  provided  with  it,  suppose  the  bed 
curtains  to  be  set  on  fire,  the  inmates 
have  only  to  discharge  the  apparatus  and 
quit  the  room;  the  fire,  being  at  first 


almost  entirely  composed  of  flaming 
surfaces,  will  be  speedily  extinguished. 
But  here  again  comes  the  great  drawback, 
that  even  the  small  amount  of  presence 
of  mind  required  for  discharging  the  ap- 
paratus, is  too  often  wanting.  The  men- 
tal power  at  command  is,  in  too  many 
cases,  inadequate  to  ensure  the  mere 
closing  of  the  door — ^how  can  we  then 
expect  that  use  will  be  made  of  even 
the  most  simple  apparatus  ? 

The  destruction  of  Raggett's  Hotel, 
with  its  awfully-tragic  accompaniments  ; 
as  well  as  the  deplorable  losses  of  life 
in  Ivy-lane,  Spitalfields,  King  William- 
street,  &c.,  might  each  have  been  pre- 
vented 2»y  the  cloeingofa  door, 

Mr.  Phillips's  apparatus  might  easily 
be  made  self-acting,  but  that  there  is  an 
insuperable  difficulty  in  ensuring  its  ac- 
tion at  a  sufficiently  early  period  of  a 
fire — a  difficulty  which  has  proved  fatal 
to  all  OUT  fire-aUtrme  (manv  of  them  ex- 
ceedingly ingenious  and  well  arranged). 

Mr.  Phillips's  apparatus  has  the  ad- 
vantage of  nniuiring  no  labour  (as  in 
pumping)  to  be  performed  at  the  mo- 
ment of  danger,  and  a  still  greater  ad- 
vantage, that  it  does  not  entail  the 
necessity  of  the  user  remaining  in  the 
apartment  to  direct  its  application.  In 
the  latter  respect  it  has  an  important 
advantage  over  the  portable  apparatus 
of  Captain  Manby  ;*  with  one  of  the 
Captain's  portable  antiphlogistic  vessels, 
however,  I  would  undertake  to  extinguish 
entirely  (sparks  and  all)  a  body  of  fire 
three  times  as  great  as  that  upon  which 
two  of  Mr.  Phillips's  vessels  were  dis- 
charged, on  Friday  last,  extinguished 
the  flame  alone.  Of  805  flres  in  the 
Metropolis,  during  1848,  no  less  than 
577  were  extinguished  by  the  exercise 
of  as  much  presence  of  mind  as  would 
be  required  to  apply  Mr.  Phillips's  ap- 

ntus,  and  the  extinction  of  228  only 
lived  on  what  he  calls  the  **  heavy 
artillery." 

Prevention  is  better  than  cure— fires 
are  much  more  easily  avoided  than  ex- 
tinguished, and  we  know  that  by  the 
exercise  of  a  small  amount  of  careful- 
ness, nearly  one-half  of  last  year's  fires 
might  have  been  prevented. 

While  the  public  are  so  reckless,  there- 
fore, it  is  almost  hopeless  to  expect  that 
any  contrivance  for  extinguishing  fire 
will  be  generally    adopted    by  house- 

*  See  Meek.  Magt,  vol.  ill.,  page  28;  also  vol. 
zzziil.,  page  117. 
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keepers  while  tbe  ordinary  means  of 
preventian  find  so  little  fiirour. 
I  remain.  Sir,  years  lespeelfully, 

Wm.  Badbblbt. 

29,  Alflred-atreet,  ItUngton,  Oetobv  29, 1849. 


OH  THB    MBANS    OB    BBPAZKING 

WALLS  WHBN  THBT  SINK  OB  SLIDB  OUT 
OV  THBIB  FLACB8.  VBOM  THB  PABBBB 
OV  THB  LATB  BBIO.-OBM.  BIB  SAMOBL 
BBNTHAM. 

In  the  year  1811,  pirtB  of  the  wharf- 
wall  at  the  VietuAlling  Premises  at  Dept- 
Ibrd  cracked  and  sank  down  in  some 
places  very  considerably,  when  it  was 
proposed  to  hold  the  wall  in  its  place  by 
tying  it  to  the  nearest  storehoases,  on 
which  Sir  Samuel  Bentham  gave  it  as 
bis  opinion,  in  1612,  that  <'had  the  wall 
enly  slid  outwards,  such  means  might 
prove  effectual  in  resisting  any  tendency 
in  the  wall  to  slide  out  farther ;  but  in 
the  case  in  question,  it  was  evident  that 
the  foundation  of  the  wall  was  not,  at  the 
time  of  its  construction,  carried  down  to 
tibe  firm  ground,  therefore  die  tying  the 
wall  as  proposed  would  be,  in  eflbeC,  the 
suspending  it  by  the  storehouse — an  ex- 
pedient as  dangerous  as  ineftectuaL* '  He 
continued  thus : — 

"  The  cause  of  failure  of  this  wall  is 
evidently  the  not  having  paid  sufficient 
attention  to  the  different  degrees  of  firm* 
ness  of  the  ground  at  the  time  of  laying 
the  foundation  of  the  different  parts  of 
the  wall."  *'  The  remedy  thereforo  the 
most  to  be  depended  upon,  and  conse* 
qnently  the  one  which  I  must  adopt,  is 
now  to  force  the  wall  downwards  with  a 
pressure  that  may  be  considered  as  suffi- 
eient  to  cause  such  parts  as  are  built  over 
the  less  firm  ground  to  sink  till  they  find 
a  firm  support,  either  by  really  coming 
to  firmer  ground  or  by  compressing  the 
yielding  ground  into  a  firmer  state.  For 
this  purpose,  the  whole  of  the  part  of 
the  wall  that  has  given  way  should  be 
i^Mconnected  from  the  storehouse,  and 
should  be  loaded  on  the  top  so  much  as 
to  double,  at  the  leagt,  the  -pressure  of 
the  wall  itself  on  the  foundation. 

'*  The  easiest  mode  of  effecting  this  is 
piling  iron  ballast  on  the  wall.    If  a 

Dcient  quantity  cannot  be  obuined  to 
load  the  whole  at  once,  or  if  the  hindrance 
to  the  use  of  the  wharf  would  be  the  less 
by  loading  only  a  part  at  a  time,  the  lay- 
ing on  the  ballast  may  then  be  extended 
at  one  time  no  farther  than  from  crack 
to  crack  of  the  wall,  and  so  on  progres- 


sively over  the  whole  that  has  fhiiied, 
forcing  it  down  teparattly  m  portiims, 
iMywevcr  unicfa  one  portion  may  foe  pressed 
dewn  more  than  another  on  account  of 
difference  in  the  firmness  of  the  ground; 
and  tfab  althoogh  it  be  very  probable  that 
some  farther  cracks  may  be  occasioned 
by  the  operation. 

"  Sunposing  pigs  of  ballast  of  three 
hnndrea  weight  eaeh  to  be  laid  across 
the  wall  close  together,  it  would  require 
them  to  be  pQed  up  ten  pigs  in  hei^t." 

Such  were  Lis  instructions  to  his  sssist- 
ant  in  the  arehiteetural  department ;  they 
are  remarkable  as  exhibiting  a  new  ex- 
pedient, that  of  pressing  down  a  wall  not 
originally  carried  down  to  a  sound  foun- 
dation ;  and  they  afford  an  example  of 
the  part  he  took  himself  in  the  contriv- 
ance of  every  work  that  came  under  Ids 
cognisance,  as  also  of  the  distinctness  of 
the  instructions  he  was  in  the  habit  of 
giving  to  his  subordinates.  They  were 
followed  by  directions  as  to  the  repair  of 
cracks,  the  adding  to  the  thickness  of  the 
wall,  and  the  puddling  in  behind  it. 

This  manner  of  repairing  a  waH  k 
analogous  to  the  mode  he  invented  for 
the  construction  of  foundation  walls  on 
bad  ground.  (See  Mechanics'  Maga^ 
zine,  Nos.  1300  and  1310,  particulariy 
page  282  of  the  latter  number.)     The 

grinciple  of  weighting  walls  till  they 
nd  a  firm  foundation  is  applicable  in 
many  cases  where  failures  have  occurred 
from  the  same  cause  as  the  injury  to  the 
wall  at  Deptford,  and  that  in  the  instance 
of  minor  woriis  as  well  as  in  those  of 
magnitude ;  and  as  to  new  works,  the 
recent  accident  to  the  bridge  for  the  rail- 
road to  Windsor,  affords  an  example 
where,  had  the  piers  been  weighted  pre- 
viously to  building  the  superstracture, 
no  such  unfortunate  failure  would  have 
oecurred.  M.  S.  B. 


BPBCiriCATIONS  OV  BNOLISH  PATBNT8  BN- 
BOLLBD  DUBINO  THB  WBBK  BKOnfO 
l8T  OV  NOVBMBBB,  1849. 

Babtholombw  Bbniowski,  Bow-Street, 
Covent  Garden,  major  in  tbe  late  PoUsh 
army.  For  improvements  in  the  ttpparains 
for  and  process  of  printing.  Patent  dated 
April  26,  1849. 

These  improvements  refer  to  a  systsm  of 
printing  from  types  arran^  on  the  ioads 
eirenmferenoe  of  a  cylinder,  which  was  the 
■abject  of  a  patent  gnmted  to  the  same  gen- 
tleman In  1847. 

i.  He  now  proposes  to  coat  the  nick  aad 
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baek  surfcom  of  1i»  types,  Ibr  abont  one- 
hilf  their  length  from  the  foot,  with  two  or 
more  layen  of  any  suitable  Tanuah,  aoid 
suhieqveiitly  to  drest  them,  in  order  to  give 
them  a  tapering  form,  and  thereby  obtahi  a 
eylindrical  printing  snrftice.  When  the 
types  are  employed  to  print  fh>m  the  ontside 
periphery  of  a  oylinder,  they  are,  of  conrae, 
eoated  firom  the  top  downwards.  They  are 
deansed  by  passing  a  few  blank  sheets  of 
paper  through  the  machine,  then  sponging 
tbem  with  water  to  prefeut  tiie  tnpentine, 
witli  whioh  they  are  afterwards  to  be 
brushed  over,  aottaig  on  the  Tsmisfa.  Biank 
fliieets  of  paper  are  sabssqnenlly  pMMd 
thrtnigh,  and  the  types  will  present  as  olean 
a  face  as  when  cast. 

2.  He  further  dispenses  with  the  nse  of 
the  month-piece  in  type-monld  (nsed  in  liis 
former  machine),  and  makes  the  channel 
through  which  the  metal  is  pnnped  in  the 
side  of  the  carriage. 

3.  He  cuts  notches  in  the  divisions  of  the 
ease,  to  enable  the  legs  of  the  tweezers  em- 
ployed in  composing  type,  according  to  the 
patentee's  system,  to  enter  and  seize  hold  of 
soch  type  as  may  rest  against  the  partitions. 

4.  He  supports  the  composing  stick  upon 
one  of  the  faces  of  an  angular  piece  of  wood, 
which  is  attached  to  the  top  of  a  rerolTing 
-vertical  rod,  supported  in  a  bracket  screwed 
to  the  front  of  the  table,  to  prevent  the 
oompositor  from  being  obliged  to  carry  the 
stick  full  of  type,  which  often  produces  de- 
Imrmity  by  causing  one  shoulder  to  be  higher 
than  the  other. 

5.  He  protects  the  substance  of  which 
inking  rollers  are  composed  from  atmoiphe- 
rie  influences  and  injury  in  rapid  printing, 
hy  inclosing  them  in  tubes  of  vulcanized 
India-rubber,  or  other  suitable  material,  and 
he  makes  inking  rollers  of  tubes  composed 
of  some  impermeable  material,  filled  with 
water,  and  fitted  with  stuffing-boxes  at  both 
ends,  through  which  the  azie  is  passed. 

6.  The  patentee  next  describes  an  im- 
proved concave-eylinder  printing  machine, 
which  consists  of  a  cylindrical  framework, 
eontainmg  the  main  cylinder,  which  is  driven 
by  a  number  of  anti-friction  rollers,  srranged 
around  its  periphery.  The  form  is  fixed  on 
•  portion  of  the  inside  circumference,  and 
anmnd  it  are  placed  the  ink-supplying  and 
distributing  rollers.  The  printing  roller  is 
placed  after  the  last  distributing  roller,  be-. 
hind  which,  and  within  the  main  cylinder, 
are  placed  the  delivery  and  receiving  boards. 
The  paper  is  placed  on  the  delivery  board, 
widerneath  tliie  paper-supplying  roller,  sup- 
ported in  a  vibrating  frame  on  one  end 
of  a  lever,  which  is  made  to  rise  from 
the  paper,  just  before  the  arrival  of  the 
form  in  front  of  the  printing  roller,  by 
the   action   of  a   earn    on  &>   edge    of 
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the  main  cylinder.  An  endless  bsnd  of 
blanketing,  with  strips  of  some  sticky  sub* 
stanee  upon  its  external  faoe,  is  passed  round 
the  peper-eepplying  roUer,  so  that  at  each 
Isll  and  rise  they  will  Hft  up  a  sheet  of  paper 
by  adhesion.  In  front  of  the  supply  rollsr, 
and  supported  in  the  vibratory  flrame,  are 
several  wires,  the  free  ends  of  which  take 
into  the  spaces  between  the  strips,  and  throw 
the  paper  down,  which  is  still  ididden  for- 
ward until  it  is  Isid  hold  of  by  a  projection  in 
front  of  the  form,  and  thereby  drawn  be- 
tween the  printing  roller  and  the  type.  At 
eadi  end  of  the  main  cylinder  is  a  polished 
'^skating  rail,*'  above  which  revolves  an 
endless  band,  with  "skating  pleees"  ct- 
tached  thereto,  while  beneath  is  the  reoeivxng 
board.  As  the  printed  sheet  issues  from 
between  the  printing  roller  and  the  form, 
it  is  pressed  by  the  skating  pieces  upon  the 
skating  rails,  and  thereby  pushed  up  them 
until  the  pieces  come  uppermost,  and  con- 
sequently allow  the  paper  to  fall  through 
the  rails  on  to  the  receiving  board  beneath. 
Two  or  more  of  these  apparatuses  may  be 
adapted  to  the  cylinder,  so  that  the  sasse 
number  of  impressions  may  be  struck  off 
at  each  eomplete  revolution ;  and  the  vibra- 
tory frames  may  be  worked  by  a  boy  instead 
of  by  cams,  on  the  other  edge  of  the  cy- 
linder. 

Ciaim$. — 1.  The  mode  of  msnufacturiog 
type  for  printing  from  a  cylindrical  surface, 
by  coating  a  portion  of  their  nick  and  iiaok 
surfaces  with  some  suitable  Tarnish. 

2.  Making  moulds  for  casting  types  wi& 
channels  in  the  side,  and  dispensing  with 
mouth-pieces. 

3.  The  cutting  notches  in  the  psrtitioiis 
of  cases. 

4.  The  arrangement  of  apparatus  for 
supporting  the  composing-stick.  ^ 

5.  The  mode  of  protectmg  the  substance 
of  which  inking  rollers  are  composed  from 
injury,  either  from  atmospheric  influence  or 
the  centrifugal  force  developed  in  rapid 
printing,  by  inclosing  it  in  a  tube  of  tuI- 
canized  India  rubber,  or  other  suitable 
materiaL 

6.  Manufacturing  inking  rollers  of  tubes 
composed  of  some  impermeable  material, 
and  filled  with  water. 

7.  The  arrangement  of  apparatus  for 
feeding-in  the  paper. 

8.  The  arrangement  of  apparatus  for 
delivering  the  paper. 

9.  The  employment  of  strips  of  some 
sticky  substance  for  lifting  the  sheets  of 
paper  snccessivdy. 

10.  The  apparatus  for  causing  the  blan- 
ketfng  which  carries  the  strips  to  fall  and 
rise  with  sheets  successively. 

11.  The  substitution  of  a  sliding  motion 
for  a  rolling  one,  in  printing. 
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12.  The  adoption  of  any  of  theae 
methods  to  other  printing  machines. 

William  Kilnbk,  Sheffield,  engraver. 
For  improvemenit  in  man^factuTing  rail' 
way  and  other  axUt  and  wheels;  and  in 
fmaehinery  to  be  employed  in  tuch  manufae- 
iwre.    Patent  dated  April  24,  1849.* 

1.  The  inside  surface  of  the  tyre,  after 
b^g  bent  into  a  circle,  is  raised  to  a  weld- 
ing heat  by  placing  it  in  a  hollow  fire  or 
dosed  hearth,  after  which  it  is  laid  on  a 
block,  and  the  spokes,  previously  heated  at 
one  end,  are  successively  welded  to  it.  The 
nave  is  composed  of  two  half  naves  formed 
of  bar  iron  coiled  into  rings,  with  the  inter- 
nal hollow  of  less  diameter  at  one  end  than 
the  other ;  and  the  inner  ends  of  the  spokes 
are  arranged  upon  the  face  (with  the  smallest 
bore)  of  one  of  the  half  naves,  and  the  cor- 
responding face  of  the  other  half  nave  laid 
on  them.  Care  is  taken  to  leave  a  space 
between  each  pair  of  spokes,  and  to  punch 
holes  in  them,  in  order  that  the  inside  sur- 
faces of  the  half  naves  may  be  welded  toge- 
ther at  those  points.  The  nave  and  spokes 
are  heated  to  the  welding  point  by  being 
placed  above  the  fuel  in  a  furnace,  the  top 
of  which  is  made  moveable  for  the  purpose 
of  admitting  the  wheel«  after  which  they  are 
welded  together  by  swages,  and  the  small 
ends  of  the  half  naves  welded  over  the  ends 
of  the  spokes.  Or,  two  chains,  united  by  a 
right  and  left  hand  screw-coupling,  and 
passing  through  the  centre  of  the  wheel,  are 
attached  to  thd  opposite  sides.  The  wheel 
is  placed  in  a  projecting  hearth  above  the 
fuel,  and  when  heated  to  the  proper  degree 
of  temperature,  the  chain  is  tightened  snd 
the  weld  formed. 

Instead  of  welding  the  spokes  to  the  tyre 
after  the  latter  has  been  bent  into  a  circle, 
they  may  be  welded  to  a  straight  bar  of  iron, 
which  is  then  bent  to  the  required  shape 
around  the  ends  of  moveable  blocks  arranged 
to  form  part  of  a  circle,  with  intervening 
spaces  to  receive  the  spokes. 

2.  To  give  the  necessary  rotundity  to  the 
tyre  a  bed  plate  is  employed,  which  has  a 
central  vertical  shaft,  on  which  the  wheel 
is  placed,  and  is  free  to  revolve  thereon. 
Around  the  rim  are  two  pairs  of  equidistant 
rollers,  supported  on  spindles  in  the  ends  of 
four  levers,  the  other  extremities  of  which 
encircle  two  screw  rods,  whereby  they  can 
be  made  to  approach  or  recede  from  the 
tyre,  while  above  and  beneath  it  are  two 
other  rollers  capable  of  being  brought  closer 
together.  The  rollers  are  driven  by  toothed 
gearing  from  any  prime  mover,  and  commu- 
nicate their  motion  to  the  wheel.    The  felloe 


is  formed  with  a  dovetail,  and  the  edge  of 
the  tyre  bent  over  it  by  the  action  of  the 
rollers.  An  adjustable  scraper  is.  made  to 
act  against  the  tyre,  for  the  purpose  of 
cleansing  it. 

3.  For  the  purpose  of  turning  the  tyres, 
the  patentee  employs  revolving  drcnlar  cut- 
ters keyed  on  a  shaft,  resting  on  moveable 
bearings,  which  can  be  made  to  slide  up  and 
down  simultaneously  by  means  of  a  hand 


4.  The  axles  are  constructed  of  two  tubes, 
placed  one  within  the  other,  or  of  a  tube 
filled  with  bar  iron,  and  welded  at  the  .ends 
only,  or  of  a  number  of  bars  of  iron,  curved 
and  overlapping  one  another,  to  give  a  spiral 
direction  to  the  fibre. 

ClaimM, — 1.  The  use  of  the  hollow  fire  or 
closed  hearth  for  heating  tyres  to  the  weld- 
ing point. 

2.  The  projecting  hearth. 

3.  Heating  the  inside  surlace  of  the  tyre 
by  causing  the  flame  and  products  of  com- 
bustion to  impinge  against  it,  instead' of  by 
radiation. 

4.  Heating  the  spokes  and  tyre  together, 
in  order  that  they  may  be  welded  at  the  same 
heat ;  and  arranging  the  spokes  which  have 
holes  punched  in  them,  at  a  distance  from 
each  other,  between  two  half  naves,  to  allow 
of  the  surfaces  of  the  latter  being  welded 
together  at  theae  points,  as  well  as  over  the 
ends  of  the  spokes. 

5.  The  employment  of  two  or  more 
rollers  acting  uniformly  and  capable  of  being 
caused  to  approach  or  recede  from  the  tyre, 
in  conjunction  with  the  scraper,  for  the  pur- 
pose of  rolling  and  cleansing  it. 

6.  Boring  and  turning  the  inside  and  out- 
side surfaces  of  railway  wheels  by  revolving 
circular  cutters. 

7.  The  compound  hollow  axle. 

8.  The  railway  axle  composed  of  a  tube 
filled  with  bar  iron  welded  only   at   the 


B  specU 

eTTDneouJly  itated  in  our  last  publleation,  ai  being 
due  bat  not  enrolled ;  the  ipeciflcation  Teferred  to 
was  that  of  Mr.  Faloonbrldge.— See  page  431. 


9.  The  railway  axle  with  the  bars  of  iron 
laid  so  as  to  give  a  spiral  direction  to  the 
fibre. 

Geokos  Simpson,  Newington  -  butts, 
chemist ;  and  Thomas  Postcr,  Streatbam, 
manufacturer.  For  improvemente  in  manU' 
facturing  or  treating  eohenie  of  India 
rubber  and  qf  other  gume  or  eubet^naae. 
Patent  dated  April  26,  1849. 

1.  Bisulphuret  of  carbon  is  placed  in  an 
iron  still,  the  top  of  which  opens  into  an 
earthenware  vessel  containing  pentachloride 
of  antimony,  and  a  pipe  leads  from  the  top 
of  this  vessel  to  the  worm  of  an  eartiien- 
ware  condenser.  The  still  and  first  vessel 
are  heated  by  steam  jackets.  The  resulting 
product  flows  from  the  condenser  to  a  reser- 
voir, after  which  it  is  rectified  by  lime  and 
is  then  ready  for  use  as  a  solvent.    Before 
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rectification  tiie  India  robber,  gntta  percha, 
or  other  gam  may  be  immersed  in  it,  or 
ezpoeod  to  its  fiunes  and  thereby  rendered 
less  liable  to  injury  from  the  effects  of  cold 
or  heat. 

2.  Coal  oil  ii  purified  and  rendered  appli- 
cable as  a  solvent  of  these  gums  by  being 
•nbjected  to  a  similar  process,  ohloride  of 
lime  in  solntion  being  substituted  for  the 
penta-chlroide  of  antimony. 

Gaims. — 1.  The  manufacture  of  chloride 
and  bichloride  of  carbon  and  its  application . 
as  a  solvent  of  India  robber,  gutta  percha, 
and  other  gums  not  soluble  in  water,  and 
the  mode  of  treating  rubbw,  as  described. 

2.  The  mode  of  treating  coal  oil  with 
chloride  of  lime,  for  the  purpose  of  obtain- 
ing a  better  solvent  of  the  before* mentioned 
gums. 

RoBBAT  OxLAND,  Plymouth,  chemist, 
and  JoBN  OxLAND,  of  the  same  place,  che- 
mist. J^  improwments  in  the  manu/aciure 
of  sugar.    Patent  dated  April  26,  1849. 

The  improvements  of  the  Messrs.  Ozland 
are  confined  to  the  defeccation  and  decolori- 
sation  of  sugar,  and  consist  in  the  employ- 
ment for  the  purpose  of  acetate  of  alumina. 
The  mode  of  operation  which  they  prefer  is 
as  follows :— The  sugar  is  dissolved  in  water, 
and  heated  to  210°  Fab.  by  steam,  flowing 
through  a  flat  coil  of  pipes.  Carbonate  of 
lime  is  mixed  with  this][8accbarine  solution, 
to  destroy  the  acidity ;  after  which  it  is  ran 
through  filter-bags  into  a  shallower  blow- 
up pan  than  was  first  used,  where  it  is  mixed 
with  acetate  of  alumina,  and  boiled  until 
nearly  the  whole  of  the  acid  is  evolved, 
which  can  be  ascertained  by  testing  the  steam 
iHtfa  blue  litmus  paper.  The  pan  is  fitted 
with  an  air-light  cover  and  pipe  for  convey- 
ing the  aeid  fumes  to  a  condenser,  whereby 
they  may  again  be  rendered  available  for  the 
manufacture  of  -acetate  of  alumina ;  what- 
ever  quantity  of  acid  may  remain  in  the 
syrup  after  the  evaporating  process  is  neu- 
tralised by  the  adfiiixture  of  carbonate  of 
lime.  Cane  and  beet-root  juice  may  be  de- 
feccated  by  this  process,  either  before  or  after 
concentration,  and  clarified  by  the  employ- 
ment of  albumen,  bullock's  blood,  or  other 
well-known  agent,  in  the  usual  way.  The 
acetate  of  alumina  is  precipitated  by  the 
addition  of  tannin,  in  solution.  The  acetate 
of  alumina  is  prepared  by  mixing  with  a 
solution  of  sulphate  of  alumina  a  solution 
of  soda- ash,  so  as  to  produce  an  alkaline 
reaction  on  reddened  litmus  paper.  The 
mixture  is  allowed  to  precipitate,  and  the 
clear  liquid  is  decanted  off.  The  precipitate 
is  removed  and  washed  repeatedly  with  water, 
until  the  hydrometer  fails  to  indicate  the 
presence  of  any  soluble  matter ;  the  acid  is 
then  added  in  sufficient  quantity,  but  not  in 
ezoess,  to  form  the  acetate  of  alumina.  The 
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solution  of  tannin  is  composed  of  crushed 
valonia,  in  water.  The  quantity  of  acetate 
which  the  patentee  employs  for  1  ton  of 
average  sugar  is  4  lbs. 

Claim. — ^The  use  of  acetate  of  alumina  in 
the  defeccation  of  saccharine  solutions,  and 
removal  of  colour  during  the  refining  of  raw 
sugar. 

Charles  Ilbs,  Bordesley  Works,  Bir- 
mingham, machinist.  For  improvements  in 
manu/aetmring  pieture-framee,  inkstandtf 
and  other  articles  in  dies  or  moulds ;  also 
in  producing  ornamental  surfaces.  Patent 
dated  April  26,  1849. 

1.  Mouldable  articles  are  to  be  manufac- 
tured with  veined  or  marbled  surfaces  by 
mixing  with  the  plastic  material  employed 
differently  coloured  silk  waste  or  other  dif- 
ferentiy  coloured  fibrous  substances.  The 
plastic  material  preferred  is  composed  of  4 
parts  of  resin,  1  part  of  wax,  6  parts  of 
glue,  4  parts  of  alum,  and  12  parte  of  gyp- 
sum. The  resin  and  wax  are  first  melted  in 
any  suitable  vessel,  and  the  glue  added ;  the 
alum  and  gypsum  are  then  well  incorpo- 
rated, and,  lastly,  the  waste  silk  is  stirred  in. 
The  whole  is  then  ready  for  being  moulded 
into  the  desired  shapes. 

2.  Ornamental  surfaces  on  walls  and 
other  places  are  to  be  produced  by  mixing 
with  Keene's,  or  any  suitable  cement,  differ- 
ently coloured  silk  waste,  or  other  differentiy 
coloured  fibrous  materials,  (in  the  same  way 
as  hair  is  stirred  in  mortar ;}  the  mixture 
being  afterwards  floated  on  the  walls  in  the 
ordinary  manner. 

Claims, — 1.  The  mode  of  manufacturing 
picture-frames,  inkstands,  and  other  articles 
in  dies  or  moulds,  by  combining  with  the 
plastic  material  employed  differently  coloured 
waste  silk,  or  other  differently  coloured 
fibrous  material. 

2.  In  producing  ornamental  surfaces  on 
walls  and  other  pbices  by  combining  differ- 
ently coloured  silk  waste,  or  other  fibrous 
material,  with  a  suitable  cement,  which  is 
floated  on  it. 

Thomas  Habcourt  Thompson,  Black- 
heath- hill,  C.E.  For  certain  improvements 
in  apparatus  for  preventing  the  rise  qf 
effluvium  from  drains,  sewers,  cesspools,  and 
other  places,  and  in  apparatus  for  regulat- 
ing the  level  of  waters  in  rivers,  reservoirs, 
and  canals.    Patent  dated  April  26, 1849. 

1.  To  "  prevent  the  rise  of  effluvium," 
&c.,  Mr.  Thompson  uses  a  trap  made  of  a 
cylinder  with  a  hanging  bottom  and  a  spring 
catch  or  click,  which  falls  down  suddenly 
when  the  refuse  has  accumulated  in  the 
cylinder  beyond  a  certain  weight,  and  allows 
it  to  fall  through,  after  which  the  bottom 
returns  to  ita  first  position  ;  and,  in  order 
to  render  the  trap  more  air-tight,  a  ring  of 
Tulcanized  India  robber  or  gutta  percha  is 
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inierpMed  betireen    the   bottom  and  the 
lower  edge  of  the  cylinder. 

2.  A  similar  apparatui  is  adapted  to  the 
pans  of  water-closets,  and  connected  with 
the  water-snpply  pipe,  so  that  the  fsU  of 
tile  bottom  tmns  on  the  water  to  wash  rannd 
the  pan,  and  eiet  vend. 

3.  To  regulate  the  le^el  of  water  he  em- 
ploys a  ball-eoek  which  consists  of  two  ver- 
tieal  pipes  sliding  tightly  one  within  the 
other.  The  inner  pipe  is  connected  to  the 
water  main,  and  contains  a  cone  fixed  on 
the  lower  part  of  a  rod,  which  is  attached 
to  the  top  of  the  inside  pipe.  A  piston, 
the  top  surface  of  which  lb  equal  in  area  to 
the  bottom  surface  of  the  cone,  is  attached 
to  the  bottom  of  the  rod,  and  water  caused 
to  flow  into  this  space.  By  this  arrangement 
the  pressure  will  be  balanced,  and  free 
passage  giren  to  the  water  to  the  inner 
tnbe,  whence  it  flows  out  through  two  pro- 
longed arms  to  the  cistern.  The  outer  tube 
passes  through,  and  is  attached  to  an  air- 
tight ball,  and  is  provided  with  two  long 
slots,  to  allow  the  projecting  arms  (which 
senre  to  carry  the  water  clear  of  the  ball) 
to'pass  through.  As  the  cistern  fills,  the  ball 
wiU  move  upwards,  carrying  with  it  the  out- 
side pipe,  and  consequently  the  cone,  which 
will  buTe  the  effect  of  cutting  off  the  water. 

4.  A  self-acting  apparatus  is  desoribed 
for  opening  sluice  gates,  according  to  the 
level  of  the  water  upon  one  side ;  it  con- 
siats  of  two  cylinders,  communicating  with 
the  water  and  fitted  with  two  hollow  putons, 
which  are  respectively  connected  to  the  two 
ends  of  a  cross-bar  attached,  in  the  centre, 
to  the  top  of  a  vertical  rod  fiied  to  the 
sluicegate. 

dakm. — 1.  The  arrangement  of  appara- 
tus for  preventing  the  rise  of  effluvium  from 
drains,  &c.,  by  means  of  a  hinged  bottom 
acted  on  by  a  spring  click  ;  and  the  rin^;  of 
India  rubber  or  other  suitable  material. 

2.  The  ooostructiog  of  apparatus  for 
trapping  water-closet  pans,  and  turning  on 
the  water. 

3.  The  construction  of  apparatus  for 
regulating  the  level  of  water  in  reservoirs  by 
means  of  two  pipes  sliding  one  within  the 
other. 

4.  The  construction  of  apparatus  for 
regulating  the  level  of  water  in  canals,  &c., 
by  means  of  sluice  gates  worked  by  hollow 
pistons. 

William  Henrt  Bubkk,  Tottenham, 
manufacturer.  For  improvement  m  the 
mtonnrfaeture  qf  air-proof  and  waterproof 
/airic9f  and  in  the  preparation  qfcaoutehoue 
and  gutta  percha,  eiiher  alone  or  in  comM- 
nation  with  other  materiaU,  the  same  to  be 
applicable  to  articlet  qf  wearing  apparel, 
btmdtf  etrape,  and  other  similar  ue^/nlpur- 
posee.    Patent  dated  April  26, 1849. 


1.  Mr.  Burke  proposes  to  employ  a  oom- 
pound  of  antimony,  instead  of  sulphur,  fortfas 
purpose  of  rendering  caoutchouc,  gutta  per- 
cha, or  their  compounda  permanently  elaalie 
and  unaffected  by  chsnges  of  temperafene. 
The  componnd  ia  preparad  by  mixing  1  part  of 
crude  antimony  with  25  parts  of  crystaUiaed 
OMrhnaale  of  aoda  or  20  parts  of  carboaato 
of  potasa,  and  250  or  300  parts  of  watnr. 
The  mixture  is  boiled  tnm  haif-an  hour  to 
three-quarters,  and  allowed  to  precipitnto» 
when  tjie  supernatant  liquid  is  nu  oC  Tha 
precipitate  is  then  dried  and  incorporated 
with  the  caoutchouc  in  a  masticating  ma^ 
chine,  in  the  proportion  of  from  five  to 
fifteen  per  cent.  When  bands  or  other 
articles  are  to  be  cut  from  blocks  of  eaoat- 
chouc,  it  is  taken,  while  warm,  from  fte 
masticating  machine,  and  subjected  to  prea- 
sure  for  one  or  two  days. 

2.  It  is  also  proposed  to  manufaetuie 
driving  bands  by  spreading  the  material,  dis- 
solved in  a  suitable  menstruum,  with  eakn* 
der  rollers  upon  pieoes  of  calico  or  oAer 
fabric  powdered  with  French  chalk,  to  allow 
of  the  easy  separation  of  the  two  ;  and  to 
increase  the  rigidity  and  durability  of  gutta 
percha  driving  bands,  strips  of  some  fabric 
are  to  be  afifixed  to  the  wearing  parts,  and 
both  aurfaoes  coated  with  the  antimoniaed 
caoutchouc. 

3.  To  remove  the  shiny  appearance  of 
single  texture  garments,  &e.,  Mr.  Burke 
coats  them  with  the  antimoniaed  caoutchouc, 
dissolved  in  some  suitable  menstruum,  and 
mixed  with  ground  silk  or  cotton,  which  is 
stated  to  have  the  effect  of  giving  the  article 
the  appearanoe  of  cloth. 

4.  Gutta  percha  soles  and  heels  are  pro* 
posed  to  be  defended  at  the  edges,  where 
they  are  exposed  to  great  wear  and  teari 
with  metal  tips,  shields,  and  guards. 

C/oiiiM.— I.  The  treating  caoutchouc, 
gutta  percha,  or  their  compounds,  with  the 
antimony  oompound. 

2.  The  mode  of  manuCacturing  drinag 
bands. 

3.  Coating  waterproof  articles  with  anti- 
monized  oaoutchouc,  mixed  with  ground 
silk,  cotton,  or  wool. 

4.  The  manu£acture  of  gutta  percha  solea 
and  heels  with  metal  tips,  shields,  and 
guards. 

John  Uoeslet,  Ryde,  Isle  of  Wight, 
practical  chemist,  fbr  certain  improve' 
mente  in  preventing  incrustation  in  eteam 
and  other  boilers ;  also  for  purifying,  filter^ 
ing,  and  otherwise  rendering  water  fit  Jar 
drinkable  purposes.  Patent  dated  April  26» 
1849. 

The  first  branch  of  Mr.  Hoialey's  inven- 
tion consists  in  the  employment  of  various 
weU*known  chemical  agents  to  precipitato 
the  calcareous  and  other  "  advontitious  mat- 
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fern*'  fadd  in  MwpttDBUHi  in  Oe  wfttar.  Td 
**  porifj,  filter,  and  othenriie  render  water 
fit  for  drinkable  purposes/'  he  draws  off, 
by  a  sjphon,  tha  inpemaitant  liquid  from 
the  precipitates. 

Alpbonsb  GAnNiin,  late  of  Paris,  but 
now  of  South- street,  EInsbnry,  merchant. 
Jbr  eeriam  impnvementt  m  extraotimg  mmd 
prepttrinff  eohuring/rom  oreML  (A  com- 
mnnication.)     Patent  dated  April  28, 1849. 

M.  Garnier  remarks,  that  in  extiactteg 
the  eolonring'matter  from  lichens,  aomdiBs 
to  the  present  mode,  the  lichens  are  bruised 
or  crushed,  and  placed  in  a  trough  contain- 
iog  water,  along  with  the  alkalies  for  extract- 
ing  the  colour,  where  they  remain  for  sereral 
manAm,  until  they  assume  tlie  eonsiatenoy  of 
yaste  which  contains,  besides  the  tinctorial 
extract,  ligneous  particlea,  resinous  and 
chlorophylous  gnma,  and  other  unimportant 
tnbstaooes.  Now  the  object  of  the  present 
iuTention  is  to  separjite  the  tinctorial  from 
the  foreign  matter,  preTiously  to  operatuig 
on  it  with  chemical  agente,  by  crushing  the 
dye  lichens,  and  washing,  boiUng,  or  distil- 
ling them  to  obtain  a  decoctioD,  which  is  to 
be  filtered  for  the  purpose  of  separating  the 
ligneous  particles.  Liquid  deuto-chloride 
of  tin  is  then  added,  and  allowed  to  precipi- 
tete,  after  whi:;h  the  liquid  is  poured  off, 
and  the  remaining  precipitete  is  the  sub- 
atence,  from  which  the  colouring  matter  is  to 
be  extracted  by  the  application  of  known 
chemical  agents. 

Claim. — Operating  upon  the  colouring 
matter  of  dye  lichens,  or  orchil,  alone  with 
chemical  or  physical  agente,  and  obtaining 
it  in  a  purer  state. 

John   Barshait,  Chelmsford, 
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for  impnMmmi9  tn  tepwraUng  the  fibre 
from  eoeoa-uui  kusJke,  Patent  dated  Octo- 
ber 26,  1849. 

Pieces  of  coeoa-nut  husks  are  to  be  sub- 
jected to  the  action  of  a  pair  of  crushing 
rollers,  rerolring  at  different  speeds,  in  oonsn* 
quenoe  of  the  difference  of  their  diameters, 
and  baring  longitudinal  grooves  on  their  peci- 
pheries,  the  dragging  effect  of  which  will 
separate,  or  partialiy  separate  the  fibre  frona 
tiie  husks.  The  husks  which  may  be  eithor 
used  wet  or  dry,  are  afterwards  subjected  to 
the  action  of  a  series  of  rotary  combs  in 
the  following  manner : — ^Three  or  more  cy- 
linders, fitted  with  comb  teeth  in  their  peri- 
pheries, are  mounted  on  a  common  axle, 
and  have  each  in  front  a  sliding  rest,  upon 
which  the  pieee  of  husk  (the  point  being 
preriottsly  cut  off,)  is  held  by  the  workman, 
who,  at  the  same  time,  pushes  it  towards  the 
comb,  whereby  the  fine  fibre  will  be  combed 
out.  It  is  then  passed  in  to  the  next  comb, 
and  so  on  tliroughout  the  series. 

Claims. — 1.  Partially' separating  the  fibre 
from  cocoa-nut  husks  by  passing  pieces  of 
them  in  a  dry  or  wet  stete  between  a  pair  of 
rollers. 

2.  Separating  the  fibre  from  the  hnsks 
by  submitting  them  to  the  action  of  rotary 
combs. 

fifpeei/Sea/ton  ofSmglUh  patent  Dim,  hut 
not  Enrolled, 
William  Falconbridgk,  Long-lane, 
Bermondsey,  Surrey,  for  improvemenie  m 
the  mani^aeture  if  hote,  pipet,  dreedng 
bande  and  valveefor  atmoepherie  railwajfe. 
Patent  dated  April  26,  1849. 


No  Ekglish  Patxmtb  Sealed  this  Wj»k. 
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Date  of    No.  la 
Reirutra-  the  Re- 

tion.     gitter.  Proprietors' Names.                    Addieises. 

Oct.  25      2072      Henry  &  Robert  Smith  Birmingham 

27      2073      William  Cook Regent-street. 

M      2074      Arthur  Hills....... Woodside,  Croydon... 


Snbjeota  of  Design. 
...  Deflective  plate- gas  humer. 
...  Hydraulic-gas  stove. 
...  Metallic  carboy  basket. 


Joseph  DedLey,  of  the  Isondon  and  Newport  Iron  "WovkM^ 
Newport^  MonmouthBhire, 

T>SSPECTFULLY  recommends  to  the  notice  of  the  Public  his  Patent  Foundry  Furnace,  which  has  been 
-■-*'  effectually  tested  and  is  now  in  constant  use  at  the  above  works,  where  it  may  be  inspected  by  all 
neraons  interested.  This  Furnace  operates  without  the  aid  of  any  motive  power  to  impel  the  air.  An 
unmense  saving  is  the  consequence,  both  in  erecting  and  working.  One-third  of  the  coke  usually  required 
is  more  than  sufBcient ;  a  loss  of  only  twenty-two  pounds  to  the  ton  being  sustained  in  smelting.  The 
Iron  melted  in  this  Furnace  also  undergoes  an  extraordinary  improvement  In  quality.— Scotch  Pig  and 
Scrap  being  returned  equal  to  the  best  cold  bla£t  in  point  of  strength,  and  capable  of  being  chipped  or 
iUed  with  the  greatest  facility.  Foundries  using  the  Furnace  may  exist  in  the  most  densely  populated 
cities,  without  causing  the  least  nuisance,  all  smoke,  dust,  and  noise  being  entirely  avoided. 

llM  Foreign  Patent  RighU  of  the  above  are  for  disposal,  affording  Capitalists  the  most  (iayouiable  oppor- 
tunity for  profitable  investment.— ilj»p<y  to  thePaientte  as  above. 
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Al>y  ERTIS  EMENTS. 


'To  Inventors  and  Patentees. 

.  .  .      MESSRS.  ROBERTSON  &  CO., 

rATSXT  SOLICXTOKI, 

166,  Fleet-ttrteit    London;  and  90'b,  New-itr*et 

Birminffbam. 
(Of  which   Ann  Mr.^J.  C.  ROBERTSON,   the 
EoiToa  of  the  Mxchaiiics'  Maoazivs  from  its 
commencement  in  1823,   is  principal    partner,) 
undertake 

The  procuration  of  Patents 
For  England,  Scotland,   Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busi- 
ness relating  to  Patsmts. 

Speclflcations  Drawn  or  Rerised. 

DISCLAIMBB8,  AND  MBMORANDUlffS   OF 
ALTBBATION    P&XPARXD     AND.  ENEOLLBD. 

Caveats  Entered  and  Oppositions 
Conducted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

AdTioe  on  Cases  submitted,  4tc.  Ac 

INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per- 
sonally or  by  letter. 

AGENTS:  For  Manchester,  Messrs.  Wise  and 
Wood,  3,  Cooper-street.  For  New  York,  Mr. 
Thomas  Proeser,  11,  Platt-street. 

Advantages  of  Registering  De- 
signs for  Articles  ofUtiUty. 

Under,  ike  New  Deeigne  Act,  6  and  7  Vic.  c.  65. 

Protection  for  the  whole  of  the  three  Kingdoms 
by  one  Act  of  Registration. 

Protection  for  a  term  of  three  years. 

Protection  at  a  moderate  expense  (txom  12/.  to 
204.) 

Protection  immediate,  (may  be  obtained  in  most 
eases  within  a  couple  of  days.) 

Power  of  granting  licenses  for  any  of  the  three 
Kingdoms,  or  any  of  the  cities,  towns,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  number ' 
of  persons. 

Summary  remedy  for  I nfiringements. 

For  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Meehanieif  Magazine, 
No.  1047,  price  M.;  and  for  Lists  of  Articles  re- 
gistered under  the  New  Act,  see  the  subsequent 
Monthly  Psrts. 

Specilications  and  Drawings,  according  to  the 
Provisions  of  the  Act,  prepared,  and  iiegistrations 
effected  without  requiring  the  personal  attendance 
of  parties  in  London,  by  Messrs.  ROBERTSON  and 
Co.,  Patent  and  Designs  Registration  Agents.  1G6. 
Fleet-street,  and  99b,  New-street,  Birmingham; 
or  by  their  Manchester  Agents,  Messrs.  Wise  and 
Wood,  3,  Cooper-street. 

Ornamental  Designs  also  registered  under  the 
5  and  6  Vic,  c.  100. 

To  Engineers  and  Boiler 
BSakers. 

THE  BIRMINGHAM  PATENT  IRON  TUBS 
COMPANY  Manuflscture  Patent  Lap  Welded 
Tubes,  under  Mr.  Richard  Prosser's  Patent,  for 
Marine,  Locomotive  and  all  Tubular  Boilers.  Also 
Tubes  for  Gas,  Steam,  and  other  purposes.  All 
sorts  of  Iron  Gas  Fittings.  Works,  Smetbwick, 
near  Birmingham.  London  Warehouse,  68,  Upper 
TbamM-itTMC. 


Central  Patent  Agency  Office, 
Brussels. 

TT  has  long  been  the  opinion  of  many  Scientific 
-'-  Men,  Inventors  and  Manufacturers,  that  It 
would  be  of  the  greatest  utility  to  establish  In.some 
central  part  of  Europe,  a  Consulting  Agency  Office, 
directed  by  an  experienced  Engineer,  who  might 
assist  Inventors  by  his  experience  and  advice,  to 
procure  Patents  (Brevets)  and  prepare  the  requi- 
site papers,  and  to  promote  generally  the  interests 
of  his  clients. 

Influenced  by  this  prevailing  feeling  on  the  sub- 
ject, M.  Job  Dxxok,  consulting  Engineer,  Knight 
of  the  Netherlands  Lion,  &c.,  has,  at  the  solidta^ 
tion  of  numerous  scientific  friends  in  England  and 
the  Continent,  opened  a  Patent  Agency  Office  at 
Brussels, 
>    Rue  d'Ailifiee,  84,  bis,  Boulevard  de  Waterloo, 

Where  orders  will  be  received  for  the  Procura- 
tion of  Patents  of  Invention  for  the  various  States 
of  Europe,  and  the  United  State*  of  America;  and 
where  Mr.  Dxxok  may  be  personally  advised  with 
on  all  matters  relating  to  the  Securing  of  Patents 
for  Inventions  or  to  the  working  of  the  same. 

Persons  ftvour^pg  Mr.  Dixoh  with  their  com- 
mands, may  rely  on  the  most  Judicious  care,  confi- 
dence, and  dispatch. 

N.B.  All  letters  or  packages  to  be  addressed  post- 
paid. 
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Sir,'— Of  till  the  ptirpdses  to  which 
steam  power  is  applied,  there  is  none 
in  which  that  jpower  is  more  wasted  than 
in  steam  navigation,  while  at  the  same 
time  there  is  none  where  the  eoo« 
nomical  use  of  that  agent  becomes  more 
imperative.  It  is  not  only  the  cost  of 
fuel,  and  the  additional  weight  and  size  of 
engines,  but  there  has  to  be  added  the 
freight  lost  for  cargo,  which  the  vessel 
otherwise  might  have  taken,  it  may  be,  as 
in  our  Atlantic  steamers,  a  distance  of 
3,000  or  4,000  miles.  "We  hear  much  of 
ike  slip  of  the  paddle  and  the  slip  of  the 
screw,  and  these  are  brought  forward 
apparently  for  the  purpose  of,  or  as  data 
for,  showing  th&loss  or  power  that  arises 
in  those  different  means  of  propulsion, 
than  which  nothing  can  be  more  absurd, 
as  that  slip  which  takes  place  will  only 
be  in  proportion  to  the  power  beneficially 
employea  or  given  out  by  the  propeller, 
and  the  weight  it  has  to  overcome  in 
propelling  the  vessel.  This  power  may 
be  so  increased  in  proportion  to  the  re- 
sistance to  be  overcome,  that  very  little 
slip  shall  take  place ;  but  this  would  not 
show  that  no  loss  of  power  originally 
nven  out  by  the  engines  had  been  lost, 
but  only  that  the  power  employed  was 
relatively  .great  to  the  tonnage  of  the 
vessel,  or  the  resistance  thereby  to  be 
overcome. 

Our  best  means  of  arriving  at  the  loss 
of  power  which  takes  place  in  our  pre- 
sent modes  of  propulsion,  woVild  he  to 
compare  them  with  sailing  vessels. 

Take  a;  ship  of  800  or  1,000  tons,  sail- 
ing under  a  brisk  gale  of  wind,  it  will  be 
found*  that,  with  all  the  canvass  such  a 
vessel  can  have  beneficially  set,  she  can 
never  have  a  propelling  power  arising 
fherd'rom  gveater  than  80  to  90  horses 
power,  xkt,  with  this  power  directly 
applied,  the  vessel  will  progress  10  or  12 
miles  per  hour.  Now,  to  obtain  the 
same  speed  with  a  steamer  of  similar 
tonnage,  engines  of  at  least  850  horses 
power  would  have  to  be  employed. 

There  can  be  no  doubt,  if  we  except 
the  size  of  steamers,  the  strength,  power, 
and  finish  of  their  engines,  there  has 
been  no  improvement  of  any  consequence 
made  in  them  since  their  first  introduc- 
tion on  the  Clyde  by  Henry  Bell.  True, 
the  paddle-wheels  have  been  relatively 
very  much  tncreaeed  in  diameter,  and 


also  in  bfeadth;  the  blades  have  been 
made  numerous,  and  placed  frequently 
in  two  or  three  separate  pieces  on  the 
paddle  arms,  leaving  openings  between  ; 
all  having  in  view  the  same  purpose — to 
faciliute  the  entrance  and  exit  of  the 
blades  to  and  from  the  water,  and  to  give 
a  greater  degree  of  smoothness  to  the 
sailing  of  the  vessel,  is  welt  ift  <o  the 
working  of  the  machinery ;  and  fti6  doubt 
sucb  arrangements  become  aWelutely 
necessary  while  Jix9i  blades  ai^  teain- 
tained. 

There  can  be  no  question  that  the  best 
form  of  blade  for  reaction  .dtl  the 
water,  is  that  whose  surface  conl&ilis  the 
greatest  area  under  the  least  eircum- 
scribing  line,  and  that  instead  of  their 
being  placed  close  together  on  the  cir- 
cumference of  the  wheel,  they  should 
only  be  near  enough  to  keep  up  a  conti- 
nuous-action of  litde  more  than  one  blade 
in  the  water  from  each  wheel.  I  need 
scarcely  say  that  at  present  the  paddles 
in  use  are  the  very  reverse  of  this ;  here 
the  blades  are  placed  close  together,  so 
as  to  keep  up  a  continuous  action  of 
beating  the  water,  the  disturbance  cre- 
ated by  the  first,  fkcilitating  the  entrance 
of  the  following,  while  in  leaving,  the 
water  continues  to  be  carried  round  with 
the  wheel  almost  to  the  centre  line  of  the 
shaft.  The  blades  are  usually  in  length 
four,  eight,  or  twelve  times  their  breadth, 
according  as  they  are  placed  in  one,  two, 
or  three  pieces  on  the  paddle  arm. 

There  can  be  no  doubt  that  vTere  the 
paddle  improved  and  properly  adapted 
to  the  work  it  has  to  perform,  the  by  far 
more  indirect  action  of  the  scrdw  could 
have  no  chance  in  competition  with  it, 
as  it  most  certainly  has  now.  From  30 
to  40  per  cent,  of  the  whole  power  is 
lost  from  the  indirect  action  of  ih€  blades 
alone,  excluding  that  which  arises  from 
water  lifted  by  the  wheel,  and  this  in  a 
favourable  state  of  immersion  of  the 
blades.  I  need  not-  say  how  much  this 
loss  is  increased  when  the  immersion  is 
unfavourable,  or  the  vessel  tossed  about 
on  a  tempestuous  sea,  and  the  waves  are 
rolling  to  a  considerable  height;  the 
speed  of  the  engines  may  be  thereby 
reduced  to  one  half  their  usual  velocity, 
and  consequently  to  one  half  their  usual 
power,  and  even  that  power  exerted  in 
the  moQt   irregular  manner,  from  the 
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maximum  Bj^eed  down  to  the  stopping 
point  of  engines.  This  greatly  reduced 
quantity  of  power  given  out  by  the  en- . 
gtAeB  is  also  applied  through  the  paddles 
with  a  greatly  reduced  propelling  effect^ 
in  consequence  of  the  much  increased 
disadvantageous  application  of  it,  and 
this  both  together  combine  to  render  the 
steamer  almost  powerless,  at  a  time  and 
under  circnmstances  when  power  is  of 
the  greatest  importance. 

Anothei'  very  great  evil  resulting  from 
th6  same  cause,  is,  that  the  sudden  sink- 
ing and  rising  of  the  paddle-wheel  acts 
on  the  engines  in  a  very  prejudicial  man- 
ner; hi  sudden  shocks  straining  every 
part  of  them,  for  the  engines  may  be 
working  at  their  maximum  speed  and  be 
instantly  reduced  to  the  minimum  velo- 
dty,  or  It  may  be  to  a  stand  still  alto- 
gether: Thus,  were  it  not  for  the  great 
strength,  of  which  the  patts  of  the  marine 
en^nes  are  now  composed,  frequent 
accidents  would  be  ineyitable ;  but  as  it 
is,  it  must  have  a  very  bad  effect  on  the 
parts  of  which  the  vessel,  as  well  as  the 
engine,  are  composed,  as  all  must  be 
aware  who  know  anytning  of  the  straiu 
encountered,  in  suddenly  checking  the 
motion  of  ponderous  machines. 

The  only  attempt  to  improve  the  psd- 
die-wheels  of  importance  to  noUce,  is  that 
of  feathering  the  blades  as  they  come  to 
the  water,  so  as  they  may  strike  with 
their  ed^,  theur  sides  both  at  entering 
and  leavmg,  forming  nearly  right  angles 
with  the^water's  surface.  This,  no  doubt, 
was  an  improvement,  so  far  as  it  enabled 
the  engines  to  work  at  a  more  regular 
speed,  in  a  varying  state  of  immersion 
of  the  bUdes ;  but  then  it  introdueed  an 
evil  as  great  as  that  for  which  it  pro- 
Tided  a  remedy,  from  the  blades  taking 
the  water  on  edge,  and  their  sides  form- 
ing a  serious  obstacle  to  the  progress  of 
the  vessel ;  as  at  the  point  where  they 
take  and  leave  the  water,  the  motion  of 
the  blades  towards  the  stern  must  be 
much  slower  than  that  of  the  forward 
motion  of  the  vessel,  or  at  least  than 
what  it  ought  to  be ;  and  this  serious  dia- 
advaotage  goes  on  increasing  with  the 
depth  of  immersion. 

It  is  some  years  since  that  a  knowledge 
of  those  evils  I  have  above  enumerated 
led  me  torn  my  attention  to  the  subject. 
The  accompanying  sketch  will  show  the 
principle  on  which  I  would  have  paddle- 


wheels  made,  although  not  precisely  the 
mode  in  which  I  would  carry  it  out.  It 
will,  however,  be  sufficient  to  explain 
the  principle  to  those  interested  in  steam 
navigation  i  and  should  I  meet  with  those 
who  may  be  disposed,  and  have  facilitiea 
for  introduoinff  it,  I  shall  be  happy  to 
give  further  information. 

Figs.  1  and  2  represent  side  and  end 
elevations  of  a  paddle-wheel ;  in  fig.  1, 
only  two  of  the  blades  are  shown,  for  the 
purpose  of  showing  how  they  are  geared 
more  distinctly  ;  and  in  fig.  2,  the  outer 
rings  and  arms  are  removed  for  the  same 
purpose.  The  wheel,  b,  is  fixed  to  the 
side  of  the  vessel,  concentric  with  the 
paddle-shaft,  a,  and  into  this  gears  the 
wheel,  c.  On  the  same  shaft  with  the 
wheel,  c,  it  i  pinion,  tf,  giving  &otion  to 
the  wh^ef,  0,  which  turns  loodfe  on  the 
paddle-shaft,  and  has  attached  to  it  the 
bevel  wheel,/  Into  whieh  gear  the  pmiMis, 
gf  on  the  paddle  arms.  The  whole  is 
calculated  so  as  to  cause  the  f>add]8 
blades  to  make  one  revolution  in  one 
revolution  of  the  paddle  Wheel.  The 
paddle  arms  move  in  the  centre  bearing 
block,  A,  firmly  fixed  to  the  paddle  shaft, 
and  have  collar  bearings  at  z,  z,  as  shown 
in  the  figures. 

Suppose  the  line  A  B,  (fig.  2,)  to 
represent  the  water  line,  the  blades  will 
then  take  and  leave  the  water  at  tn 
angle  of  45^,  and  it  will  only  be  when 
ihe  paddle  arm  gets  to  a  vertical  position 
that  the  blade  will  be  in  the  most  favour- 
able position  for  propelling  the  vessel. 

The  advantages  which  would  be  de- 
rived from  a  paddle  wheel  on  this  prin- 
ciple are:  1st.  The  loss  from  indirect 
action  of  the  blades  would  be  very  much 
reduced.  2nd.  The  loss  arising  from 
back-water,  or  water  lifted  bv  the  wheel, 
would  be  altogether  obviatea.  drd:  The 
evils  arising  from  a  varying  state  of  ito- 
mersion,  as  in  vessels  going  a  louff 
voyage,  from  the  consumption  of  coal, 
as  well  as  in  the  far  more  serious  matter 
of  a  rough  rolling  sea,  cannot  with  this 
form  of  paddle  oust,  as  the  water  might 
reach  above  th^  centre  of  paddle  shaft, 
without  reducing  the  speed  of  engines, 
and  very  little  impairing  the  propelling 
effect.  4th.  The  diameter  of  the  paddle 
wheel,  and  more  particularly  the  breadth, 
would  be  very  much  reduced,  thusdimin* 
isbing  materially  the  surface  of  the  pad- 
dle-lM>x,  the  large  extent  of  which  is  in 
u2 
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high  windi  so  detrimental  to  steamers. 
•5tn.  Little  or  no  swell  would  attend  their 
motioDi  which  in  ri?er  steamers  would 
beagreatiroproTcment.  And,  6th.  From 
the  mode  in  which  they  may  be  made, 
they  would  be  quite  applicable  as  sub- 
merged propellers. 

I  have  DO  doubt  that  were  this  descrip- 
tion of  paddle  introduced,  one  half  of  the 
power  now  absorbed  in  steamers  might  be 
saTed,  that  is  to  say  engines  of  300 
horses  power  would  do  the  work  that 
requires  600  horses  power  now. 

i  am,  sir,  yours,  &e  , 

W.  D.  Sharf. 

Swindon,  WUU,  Not.  i,  1849. 


SVTHVBN's  PATBNT  POB    EXTINOUISHIKO 
FIUB.— A  UOOKRN   AMTiaVI. 

Sir, — ^Were  it  not  for  the  undeTiating 
accuracy  with  which  the  enrolment  of 
patent  specifications  is  reported  in  your 
pages,  we  might  be  permitted  to  doubt 
the  fact  of  such  a  specification  as  that  of 
Mr.  Ruthven  (otdSs  page  381),  bearing 
date  in  the  present  century. 

This  patent  is  invalid  from  want  of 
novelty,  as  also  from  the  defectiveness 
of  Uie  title,  which  represents  it  to  be 
*'for  improvements  in  pr§$erwig  U/e, 
&c.,**  whereas,  the  specification  is  for 
improvements  in  apparatui  for  exiin^ 
guishing  fire.  It  would  pnerhaps  be 
difficult  to  fix  the  precise  antiquity  of  a 
fire  extinguishing  apparatus  composed 
of  ''An  elevated  tank  with  a  descending 
main,  screw  couplings,  stop-cocks,  flex- 
ible pipes  and  directors,"  as  patented  and 
oUimed  by  Mr.  Ruthven.  Certain  it  is, 
however,  that  such  an  apparatus  was  re- 
commended and  fully  oescribed  by  mc 
in  your  Magazine  for  January  5,  1828. 
Affain ;  in  an  article  on  the  extinguishing 
of  fires,  written  by  me  in  1834,  for  the 
*'  Engineers  and  Mechanics*  Encyclo- 
pedia," is  the  following :  **  The  simplest 
contrivance  for  extinguishing  fires,  is  by 
means  of  an  elevated  reservoir  or  cistern, 
a  pipe  from  which  proceeds  through  all 
the  floors  of  the  building,*  with  a  cock 
and  screwed  noszle  in  each,  to  any  of 
which  a  flexible  hose  and  director  can  be 


*  Mr.  Ruthven's  arraDgement  contempUtet  placing 
the  descending  main  externally,  In  which  case  It 
would  noet  likely  be  set  ikst  by  the  freoting  of  the 
water,  at  the  TSiy  thne  when  uet  are  most  likely 
too«cv. 


affixed.  On  turning  the  cock,  a  jet  of 
water  rushes  out  with  a  force  propor- 
tionate to  the  height  of  the  reservoir, 
which  can  be  thrown  into  that  part  of 
the  premises,  where  the  fire  is  situated. 
This  arrangement  is  particularly  useful 
in  large  manufactories  or  warehouses.'* 

Strange  to  say,  since  the  date  of 
this  last  publication,  the  plan  has  been 
twice  patented  (by  Mr.  Topham  first, 
and  now  by  Mr.  Ruthven).  *  The  great 
utility  and  advantage  of  the  arrangement 
are  evidenced  by  its  employment  for  some 
time  past,  at  the  British  Museum,  So- 
merset-House, and  many  other  public, 
as  well  as  private,  buildings ;  a  fact  so 
notorious,  that  the  patenting  and  re- 
patenting  of  the  afiair  is  very  remark- 
able. 

I  remain,  Sir,  yours  respectfully, 

Wm.  Baddblst. 

29,  Alfted-street,  Islington,  October  SO,  1S49. 

P.S.  The  remarks  of  "  M.  S.  B.,"  at 
page  423  of  your  last  Number,  recall  to 
mind  the  extensive  application  of  the 
arrangement  recently  patented  bv  Mr. 
Ruthven,  which  was  made  of  it  by  Sir 
Samuel  Bentham  upwards  of  forty  years 
ago,  and  fully  described  at  page  517  of 
your  47th  volume.  A  patent  for  this, 
and  other  arrangements  of  self-acting 
apparatus  for  extinguishing  fires,  wim 
taken  out,  August  30th,  1807,  by  Dr. 
John  Carey,  of  Islington.  One  of  his 
plans  is  described  as  a  pipe  descending 
from  an  elevated  tank  or  reservoir,  on 
which  there  is  "  a  cock,  furnished  widi 
a  hose  or  tube  of  leather,  or  other  fit 
substance,  with  a  pipe  or  noszle  at  the 
end,  so  that  a  person  may  direct  the 
stream  of  water  where  he  pleases  ;  and, 
in  this  case,  the  cock,  hose,  and  noisle 
may  be  concealed  in  a  closet.** 

At  the  Model  Establishment  of  Baths 
and  Wash-houses,  Whitechapel,  several 
large  tanks  of  water  were  placed  over 
the  building,  with  hose,  &c.,  attached. 
But  on  the  outbreak  of  a  fire  in  that 
establishment  on  Monday  week  last,  from 
want  of  presence  of  mind  and  experience 
in  the  persons  first  on  the  spot,  the 
apparatus  proved  unavailing,  and  the 
flames  spread,  until  the  drying  room  and 
its  contents  were  destroyed,  and  other 
parts  of  the  building  seriously  dammd, 

lYovembtrl,lS49. 
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■'  LA  Patau's  "  btiau  prtnting-pkess. 

Invenied  and  Patented  by  Mr.  Hoet  of  New 

Fork. 

Cftaoilated  ftom  La  Pairfe  for  the  Mtehanlci* 
Magaxint.) 

The  art  of  printing  in,  ?rithoat  doabt,  one 
of  the  finest  inTentions  of  the  hnman  mind : 
thanki  to  it,  nothing  dies ;  great  men  and 
great  things  escape  from  obliyion.  John 
Gensfleich,  of  Majence,  sornamed  Guttem- 
berg,  was  not  the  sole  intentor  of  this  sub- 
lime art|  for  the  ancient  Greeks  and  Romans 
were  acquainted  with  the  use  of  moTeable 
types,  and  notes  of  invitation,  printed  by 
this  method,  have  been  found  among  the 
ruins  of  Herculaneum ;  while  in  China  and 
Japan,  tabular  printing  has  been  employed 
for  the  last  sixteen  hundred  years.  Several 
historians  go  so  far  even  as  to  assert  that 
Gnttemberg  was  not  the  first  inventor  in 
Germany,  and  state  that  a  sexton,  Laurent 
Coster,  of  Harlem,  wa^  seized  with  the 
idea  when  walking  in  a  wood,  to  cut  letters 
In  relief  on  pieces  of  beech  bark,  which  be 
afterwards  employed  to  print  verses  and 
abort  phrases  for  the  instruction  of  his 
grand-children.  Assisted  by  his  genius,  ha 
invented  an  ink  more  visoous  and  adhesive 
than  had  hitherto  been  used,  with  which  he 
printed  the  "Speculum  Nostrse  Salutis  " 
in  Flemish,  and  illustrated  with  euta. 

Laurent  Coster,  after  having  produced 
several  works  alone,  employed  workmen  to 
assist  him,  one  of  whom  named  Faust,  who 
had  been  initiated  into  the  secrets  of  the 
invention,  and  had  sworn  never  to  reveal 
them,  took  advantage  of  his  master's 
absence  at  midnight  mass  to  fly,  carrying 
with  him  the  implements  neoessary  for 
printing. 

This  unfaithful  servant  went  into  partner- 
sMp  irith  John  Guttemberg  in  Mayenee, 
1450,  and  subsequently  set  up  in  Paris, 
where  he  died,  after  having  been  accused  of 
sorcery  for  selling  Bibles  printed  in  red  ink. 

From  this  infancy  of  the  typographical 
art  to  the  great  achievements  of  our  days, 
there  is  an  entire  world.  Never  was  seen 
sudi  a  rapid  progress, — ^never  did  so  extra- 
ordinary a  revolution  occur, — above  all,  in 
so  few  years.  One  man  alone  appears,  how- 
ever, to  have  driven  it  to  its  last  entrench<* 
ments— Mr.  Hoe,  of  New  York,  the  inventor 
of  the  steam  press  of  La  Patrie. 

This  machine,  which  we  have  added  to 
o«r  stock,  prints  133  copies  in  a  minute, 
and  has  exceeded  this  number — the  speed 
being  limited  by  the  aptitude  of  the  work- 
aaen  to  supply  it  with  paper. 

When  La  Patrie  was  first  printed  by  this 
machine,  the  boys  could  not  feed  it  with  more 
thin  4000  sheets  an  hour  \  but  once  accus- 


tomed   to  the  machine,  they  have  often 
attained  the  enormous  quantity  of  8,760. 

Daring  the  lust  four  mouths  it  has  been 
constantly  at  work,  and  the  proprietors,  or, 
rather,  managers  of  the  paper,  are  so  well 
pleased  with  its  performance,  that  they  have 
'ordered  another  upon  the  same  principlOf 
but  with  six  cylinders,  capable  of  printing 
12,000  copies  in  an  hour.  They  expect  to 
have  it  in  full  operation  within  the  next  four 
months. 

In  spite  of  the  immense  results  of  Mr. 
Hoe's  press,  a  few  lines  will  be  sufficient  to 
explain  its  principle  of  construction,  which 
is  remarkably  simple. 

[Our  contemporary  then  gives  a  description 
of  the  machine,  which  is  necessarily  little 
more  than  a  translation  of  what  has  already 
appeared  in  our  pages  (see  vol.  xUx.,  p.  193)^ 
and  concludes  as  follows :] 

*'  Such  is  the  work  of  Mr.  Hoe,  which, 
by  the  exactitude  of  its  performance,  ap- 
pears to  be  the  perfection  of  typographi(^ 
art.  As  yet,  it  forms  the  summit  of  that 
splendid  monument  of  intelligence  of  which 
Laurent  Coster  and  John  Guttemberg  laid 
the  foundation. 

"  As  is  seen,  we  are  far  beyond  the  time 
when  human  knowledge  was  transmitted  to 
the  public  by  the  pen  of  man ;  and  in  order 
that  some  idea  may  be  formed  of  the  differ- 
ence in  speed  between  the  ancient  and  our 
present  mode,  we  submit  to  the  attention  of 
our  readers  the  following  calculation :— A 
copy  of  La  Patrie  contains  about  4,320 
lines,  and  8,000  copies  would  give  34,560,000 
lines.  An  experienced  hand  can  write  three 
line  in  a  ndnute,  so  that  it  would  take  him 
192,000  hours  to  produce  8,000  copies;  or 
it  wQpld  require  192,000  men  to  write  what 
Mr.  Hoe's  press  prints  in  an  hou^— that  is 
to  say,  one-half  of  the  French  army." 


ON  THB   PHTSZCB  OF  STEAM.      BY  THOMAS 
PB08SBB,  O.B.,  MEW  YORK. 

lFtomih9Fremktin  Jommak] 

The  object  in  view  in  the  followfaig  re- 
marks is  to  elucidate  some  of  tho  mysterioua 
actions  of  steam,  but  more  particularly  in 
reference  to  its  economic  value  as  a  motor, 
in  the  steam  engine,  when  worldng  ezpan- 
aively. 

It  has  not,  therefore,  been  thought  desfar- 
able  to  make  the  title  cover  more  ground ; 
for  instance,  the  electricity  and  dectoo-che- 
mical  operations  of  steam,  which  may  be 
incidentally  touched  upon,  merely  to  con- 
nect with,  bat  not  to  explsln,  which  must  be 
left  until  another  time,  and  it  may  be  to 
abler  hands. 

Reasoning  '*  by  analogy,"  has  probably 
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been  the  came  of  as  much  erroneou  doe- 
trme  in  the  church  ae  any  other  }hing  which 
can  be  named,  and  so  long  aa  the  chnroh- 
men  were  the  principal  depoaitariea  of 
aciencci  it  waa  not  to  be  expected  that  thii 
tame  source  of  error  would  be  carried  there 
also,  but  this  science  was  principally  of  the 
speculatiTe  kind ;  and  yet  we  find  graye  pro- 
fessors of  the  exact-  sdences  of  the  present 
4ay,  with  the  old  abomination  of  substitut- 
ing fancy  for  fact.  I  will  instance  the  fact 
of  high-preasure  steam  not  scalding  the 
hand.  Tlie  explanation  given  in  the  kKwka, 
to  account  for  this  phenomena,  is  "  by  ana- 
logy," the  production  of  cold  by  expansion. 
It  is  adndtted  that  low-pressure  steam  will 
scald,  end  therefore  the  "  analogy  "  will  not 
hold  good,  unless  the  cold  produced  is  lower 
than  the  temperature  of  such  steam;  ac- 
cordingly we  fined  a  writer  in  this  journal, 
who  puts  it  at  88°,  (yoL  xii..  Third  Series, 
p.  193,)  he  says  that  steam  at  360''  Fahr., 
''  expanded  to  the  atmosphere  should  be 
88°.  It  would  therefore  rush  into  the  air, 
and  immediately  assume  the  form  of  water." 
Now  as  it  appears  to  me,  the  very  reverse  ef 
this  is  the  fact,  that  is  to  say,  the  steam  will 
not  condense,  and  aasume  the  form  of  water, 
in  consequence  of  the  cKpanaioiu  and  hence 
it  will  not  scald  the  hand. 

When  ateaoji  is  generated  under  the  pra*- 
awe  of  the  atmosphere  into  which  it  is  per- 
mitted to  escape*  whatever  of  electricity  may 
be  evolved  is  conveyed  back  to  the  water 
from  which  it  was  genented,  in  consequence 
of  the  conducting  power  of  inch  steam*  and 
the  hand  which  ia  placed  in  it  becomes 
scalded;  because  soch  steam  having  no 
power  oi  expansion,  must  instantly  eoBwdenee 
9B  any  substance  ooldev  than  itself^whidi 
may  be  presented  to  it  (  but  the  air,  if  Udij 
saturated  with  moisture  at  the  time»wiU  net 
take  up  a  particle  of  it,  and  therefore  it 
must  hH  down  in  a  ise-  shower  as  rapidly  as 
tho  particles  of  air  and  steam  oome  in  con- 
tact ?rith  each  other,  and  the  temperature  at 
the  instant  of  condensation  of  the  steam 
wiU  be  sMraelylseatbaa  212%  although  it 
will  almost  .instantly  assume  that  of  tbA  air 
through  which  itlsUs*  and  which  continnalbr 
presents  fnesh  cool  air  to  its  finely  divided 
particles.  The  inaensible  or  latent  beat 
which  it  has  gjven  out*  from  the  state  of 
vapour  to  become  water,  will  amount  to 
1000^ ,.or.  six  timet  as  much  as  would  raise 
the  ten^perature  of  the  same  weight  of  water 
167% 

Highrpreesure  ateami  on  the  other  hand* 
is  almost  the  very  reverse  of  this  in  every 
paiticnlar  except  the  last,  that  ia  to  say,,  the 
same  weight  of  steam  will  raise  the  tempera- 
tnre  of  a  given  weight  of  water  in  the  same 
degree*  whatefvr  magf  be  the  pressoze  of  the 


This  ia  eommonly  knoiro  aa  the  kw 
of  Watt,  and  has  been  proved  experiment- 
aHy  by  M.  Clement  and  others;  and 
although  the  recent  laborious  experiments  of 
M.  y.  Begnault  show  that  it  ia  not  comet* 
it  is  neverSieless  likely  to  maintain  ita  poei- 
tion  among  practical  men,  on  account  of  ita 
simplicity  and  aufficient  accuracy  for  ordi- 
nary purposes.  The  experiments  of  Pam- 
hour  are  said  to  confirm  the  law  of  Watt* 
inasmuch  as  ateam,  "under  an  absolute 
pressure,  varying  from  2*7  to  4*4  atmo- 
spheres, and  escaping  into  the  atmosphere 
under  an  actual  pressure  of  from  1*4  to 
1*03  atmospheres,  presented  at  its  issue  ex- 
actly the  same  temperature  as  tbou^  it 
were  saturated." 

These  experiments,  however,  appear  to  me 
as  proving  just  the  contrary,  and  support  M. 
V.  Regnanlt's  experiments,  although  it 
appears  to  have  been  entirely  overlooked. 

If  steam  after  expansion  presents  tho 
same  temperature  that  is  due  to  saturated 
steam*  at  the  preasure  under  which  it  ia 
expanded,  then  it  is  dear  that  such  steam  la 
not  saturated  but  surcharged ;  beeauae  it  la 
a  well  settled  hd  that  the  density  of  steam 
doea  not  inoreaae  in  so  high  a  ratio  aa  its 
elasticity,  and  hence  the  temperature  of 
expanded  steam  being  higher  than  ia  due  to 
the  quantity  of  water  it  contains*  provea 
that  the  total  heat  must  be  greater  in  hi^ 
than  in  low-pressure  steam.  To  give  a 
fitmHiar  example,  take  100  cubic  inches  of 
steam  at  tiie  pressure  of  the  atmosphere,  the 
temperature  212°  Fahr.*  the  weight  will  be 
14*9620  grams;  take  now  alio  50  cnbie 
inchee  at  twice  that  preasure,  the  ten^perft- 
ture  wiU  be  250*52*' Fahr.*  but  the  weight 
wiU  be  only  14*1376  graina. 

Again ;  the  weight  of  100  cubic  inohea  of 
ateam  at  4  atmospheres  pressue  ia  53*2574 
grains*  temperatufe  293*72'' ;  expanded  into 
4  volumes*  100  cubic  inches  will  weig^ 
13*31435  grains*  the  temperatnre  dne  to 
which  as  saturated  steam  is  205°*  and  the 
pressure  *8633  atmospheres ;  such  mnal  be 
the  result  if  the  law  of  Watt  be  true*  but 
the  experimenta  of  Fambour,  before  allnded 
to«  show  that  such  steam  will  issue  into  tlie 
atmosphere*  at  the  temperature  of  212° 
Fahr.,  notiilthstanding  tho  cooling  it  miet 
wperience,  in  passing  through  the  englneb 
and  the  ImpiobabiUty  of  ita  having  entered 
it  perfectly  dry* 

But  one  concluaioii  appears  poesJble*  the 
high-pressure  steam  eonitains  the  aMM^heat ; 
during  expansion,  the  surplus  heat  goee  to 
surcharge  the  ateam*  and  make  it  '*  dry," 
and*  like  hot  air  at.  a  high  teasperatw«t  ^ 
hand  may  be  held  in  it  with  Impanitr. 

Acoording  to  M.  T.  Rcsnanlt*  at  212°  the 
total  heat  of  steam  ia  1146*60.  at  20^°  it  la 
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1142-57,  and  at  293*72''  it  is  117072.  We 
have  therefore  about  28*^  of  heat  in  steam 
when  eipanded  four  times,  more  than  is  due 
to  the  water  which  it  contains ;  th^  tempera- 
ture therefore  becomes  233°  instead  of  205'', 
and  the  pressure  1*0246  instead  of  -8633 
atmosphere ;  no  cold  is  therefore  produced 
bf  the  expansion  of  steam,  as  is  the  case 
with  air.  The  capacity  of  high-pressure 
•team  for  heat,  is  greater  than  that  of  a  low 
pressure,  which  is  just  the  rcTerse  of  air 
and  the  gases  generally.  Steam,  therefore, 
will  not  bear  comprewlon,  because  it  does 
not  contain  a  sufficiency  of  heat  under  a  low 
pressure  to  supply  the  demands  of  a  higher 
one ;  and  now  haTing  arrived  at  two  of  the 
causes  which  render  the  working  of  steam 
expansively  so  economical  in  the  Cornish, 
or  any  other  working  by  expansion  and  at  a 
■low  speed,  vis.,  the  surdiarged  state  of  ex- 
panded steam,  and  the  liability  to  condensa- 
tion by  pressure  of  saturated  steam,  I  close 
the  present  chapter,  as  I  hope,  without 
having  scalded  my  hand. 

That  steam  must  be  either  saturated  or 
surcharged  will  be  readily  admitted,  and 
therefore,  although  the  fact  of  its  issuing 
from  a  high  state  of  elasticity  into  the  at- 
mosphere, at  the  temperature  due  to  satu* 
rated  steam  under  that  pressure,  does  not 
per  §e,  prove  it  to  be  surcharged,  yet,  taken 
in  connection  with  another  fact,  vis. :  that 
tucfa  steam  does  not  seald  the  hand,  affords 
certain  proof  thai  there  is  some  physical 
difforaaea  between  axpanded  steam  and  ataam 
which  has  not  been  expanded ;  and  as  only 
two  atatea  of  existence  era  known  aatnratad 
md  sqrchargsd— it  neatssarily  follows  that, 
on  tho'soore  of  probibilities»  we  are  entirely 
justified  in  assnming  that  it  is  surcharged, 
in  the  absence  of  any  reliable  direct  ezp«ri- 
manti  on  the  subject. 

It  has  been  mentioned  before  that  low 
pressure  steam  is  a  conductor  of  electricity, 
and  I  may  now  add  that  high  pressure  steam 
is  a  non-conductor,*  but  what  bearing  this 
has  on  the  cause  of  expanded  steam  being 
surcharged  it  is  difficult  to  say,  in  the  pre- 
sent state  of  our  knowledge  of  that  most 
myateiious  agent  i  whether,  as  the  cause,  In 
consequence  of  the  electricity  being  con- 
verted into  heat,  which  Pelsicr  has  shown 
to  be  posciblef  cr  dmply  as  another  cAot 
•f  the  saac  cansc 

The  electricity  of  effiucnl  steam  was  first 
noticed  by  an  engine  man  at  9eghiUi  about 
idx  miles  from  Newcastle, {  £i^;land.  The 
first  observations  on  the  electricity  of  a  jet 
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of  steam,  while  issuing  from  a  boiler,  is  con- 
tained in  a  letter  addressed  by  H.  G.  Arm- 
strong, Esq.,  to  Professor  Faraday,  and  pub- 
lished in  the  17th  volume  of  the"  London 
and  Bdinbargh  Magasine,"  Oct.  14,  1840. 
There  are  also  some  very  interesting  remarks* 
on  the  same  subject  in  this  Journal,  3rd  series, 
vol.  i.,  p.  123.    Evaporation  is  undoubtedly 
Ae  great  source  of  electricity  In  the  atmo- 
sphere, as  well  as  in  the  boilers  of  steam 
engines,  and  there  appears  nothing  irratlonal- 
or   unphilosophical  in  supposing  that  the 
cpnverse  of  this  may  also  be  true,  knowTiig, 
lis  we  do,  that  heat  and  electricity, 'if  not 
identical  in  nature,    are  at  least  mutually 
convertible  into  each  other. 
-  When  the  electric  spark  is  passed  through 
oxygen,  and  hydrogen  gases,  mixed  in  &e 
proper  proportions  to  form  water,  or  as  eight 
to  one  equivalents,  a  flash  is  seen  to  pervade 
the  whole  mass,  which  is  instantly  changed 
and  converted  into  steam  at  a  pressure  of 
14  atmospheres,  the  temperature  of  whidt 
must  therefore  be  in  the  neighbourhood  of 
887°  Fahr.,  even  on  the  supposition  that  the 
mixed  gases  are  of  the  same  density  aa  aatu- 
rated  steam,  the  one  at  the  common  tempos 
ratare,  and  the  other  at  the  elevated  one  t 
but  how  does  the  matter  stand  in  this  re- 
spect ?     66f  cubic  inches  of  hydrogen  gaa 
will  weigh  1*412  grains,   and  33^  cubic 
inches  of  oxygen  gas  will  weigh  11*296 
grains,  or  eight  times  as  much,  making  toge^ 
ther  12*708  grains  as  the  weight  of  100 
cubic  inches.    This  is  about  the  same  weight 
as  100  cubic  inches  of  steam  at  a  pressure  of 
25i  inches  of  mercury,  and  a  temperature 
of  203''  Fahr. ;  but  14  atmospheres  is  equal 
to  420  inches  of  mercury,  and  if  we  imagine 
that  the  pressure  will  increase  -^  for  eadi 
degree  from  32*,  we  have  the  enormous 
temperature  of  10,262^  Fahr.,  which  is  but 
300°  less  than  the  reputed  temperature  of 
iron  at  a  welding  heat,  before  the  required 
pressure  is  obtained;  such  is  the  energy 
with  which  electricity  acts  in  composing 
water,  when  its  constituents  are  thus  brought 
into  proximity.   The  decomposition  of  water 
is  a  very  slow  process,  however,  lor  It  la 
reasonable  to  suppose  that  an  equal  amount 
of  power  is  necessary,  bnt  there  are  no 
means  known  by  which  safficient  energy  of 
action  can  be  produced  to  decompose  a  sin- 
gle drop  of  water  with  anything  like  the 
rapidity  with  which    the    composition    is 
effected.   Hence  it  is  difficult  to  ima^ne  tbnt 
the  decomposition  of  water  in  a  boiler  cAn 
take  place  to  any  dimgerous  extent,  even 
under  the  most  hvourable  circumstances; 
but  it  is  easy  to  see  that  if,  under  the  com- 
bined influence  of  heat  and  pressure,  free 
electricity  should  be  generated,  the  suddto 
openhig  of  a  valve  may  scatter  the  water 
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J  tlM  ttetm,  tnd  if,  at  the  lame  time, 
tlM  free  dcctricity  be  eoiiTerted  into  heat, 
we  have  ample  reasoni  for  expecting  an 
ezplofion  in  any  boiler  so  circnmitaneed, 
withont  approaehing,  except  in  a  slight  de- 
gree, the  tenperatnre  which  would  appear 
necessary  to  decompose  water. 

MM.  Jobard  and  Tassin  support  some 
such  theory  as  this,  and  it  does  certainly 
aecowkt  for  many  explosioBs  that  have  taken 
place,  and  which  no  other  does  account  for 
so  rationally. 

The  esses  alladed  to  are  those  in  which 
there  are  sereral  boilers  in  connection,  and 
which  commonly  explode  simnltaneonsly,  or 
nearly  so,  just  as  would  be  expected  where 
the  agent  in  operation  was  one  of  uncontrol- 
kble  power.  It  appears  to  me  that,  to 
imagine  free  electricity  ss  the  effectiTc  sgent 
in  bursting  boilers,  in  such  eases  at  least,  is 
far  more  rational  than  to  assign  it  to  free 
caloric,  because  dry  or  surcharged  steam 
would  appear  to  be  particularly  harmless, 
unless  some  such  agent  as  electricity  is 
brought  to  operate  upon  it ;  for,  ss  steam, 
it  must  neoosarily  become  surcharged  by 
some  means  before  it  can  be  dangerous  as  sn 
exploder,  and  the  immense  quantity  of  heat 
to  be  abstracted  from  the  surcharged  stesm, 
and,  if  you  please,  from  the  red-hot  boiler 
also,  which  disappears  or  becomes  latent 
before  steam  of  any  great  elasticity  can  be 
formed,  precludes  the  idea  of  so  slow  a  pro- 
cess as  eraporation  must  necessarily  be, 
unless  some  new  and  more  energetic  medium 
than  ordinary  is  brought  into  operation. 

To  giTO  an  iUustration  of  this,  let  us 
imagine  steam  at  100  lbs.  pressure  to  the 
square  inch,  the  temperature  of  which  will 
be  329-6  Fshr.,  and  the  Tolnme  293  times 
that  of  the  water  from  which  it  was  formed ; 
now,  in  order  to  double  this  pressure  instan- 
taneously (for  it  must  be  remembered  that  it 
If  almost  thus  that  the  most  terrific  explo- 
sions do  occur;  that  is  to  say,  when  first 
set  in  motion  alter  having  been  for  a  time  in 
a.  state  of  rest),  it  is  necessary  that  -464 
tioMS  as  much  water  as  that  which  slready 
exists  in  such  steam  should  be  railed,  toge- 
ther with  itself,  54*8*'  Fahr. ;  but  this  is  a 
sasall  psrt  of  the  amount  of  the  heat  which 
must  be  abstracted  to  effect  the  contemplated 
ehange  of  elasticity,  as  827*6''  ha?e  disap- 
peaied  or  become  latent  in  the  fresh  stesm 
generated,  being  eqnal  to  384"*  of  the  whole 
steam  In  the  boiler,  which  is  now  at  a  pres- 
sure of  200  lbs.  to  the  square  inch,  and  a 
temperature  of  384-4*,  occupying  147  times 
the  Tolume  of  water  from  which  it  was  gene- 
rated; thus  the  whole  heat  which  has  to  be 
developed  instantly  aa  it  were,  amounts  to 
no  less  than  4388*  (-54-8  +  384*).  It  is 
not  Tery  apparent  how  such  an  occurrence 


can  take  place  by  any  well-kDOwn  and  ordi* 
nary  means,  but  if  it  did,  one  boiler  might 
burst,  but  it  is  altogether  inexplicable  Ikiw 
all  of  a  suit  should  follow,  as  though  th^ 
were  so  exactly  of  the  same  strength  that 
they  must  inetitably  stand  or  fall  tofsUier, 
which  no  one  at  all  acquainted  witfi  the 
mechanical  akill  (or  rather  the  want  of  it) 
of  some  of  the  western  boiler  makers,  would 
for  a  moment  suspect.  It  would  rather 
appesr  to  me  that  some  subtle  agent,  audi 
as  electricity,  must  be  in  operstioD,  whose 
power  is  so  far  beyond  the  ehaticity  of  any 
boiler,  that  the  strength  of  the  metal  of 
which  it  may  be  made  is  not  of  the  slightest 
importance 

The  electric  tiieory  does  not  appear  to  be 
in  faTOur  with  Dr.  Albans,  in  his  my  excel- 
lent work  on  the  high-pressure  steam  enginOf 
as  it  may  interfere  prejudicially  with  his  pet. 
The  doctor  seems  to  haTc  no  opinion  at  all 
of  steam  at  less  than  8  or  10  atmospheres, 
to  which,  indeed,  he  appears  to  hare  de- 
scended out  of  deference  to  public  opinion 
rather  than  to  his  own,  as  his  "  first  love  " 
was  probably  much  higher,  and  he  has  co- 
quetted with  steam  at  60  to  70  atsaospherea 
pressure. 


TRB  HOUSn  EXPORT  TEADB. 

Wherever  a  new  field  of  enterprise 
offers  itself  in  any  part  of  the  world, 
there  we  are  sure  to  see  Englishmen  or 
Americana  foremoet  in  aTailing  tliem* 
selves  of  it,  each  in  the  way  in  which 
he  ean  tarn  it  moat  to  aeeount  While, 
aceordingly,  we  behold  numben  floeking 
from  our  jown  shores  as  well  as  from  the 
United  States  to  the  (3altfomian  **  diff- 
gins"  to  join  in  the  grand  scramble 
going  on  there  for  gold— we  see  others 
of  the  stay-at-home  class  busying  them- 
selves (with  possibly  quite  as  good  a 
chance  of  enrichment)  in  contriving  bow 
they  may  best  suppljr  the  probable  waata 
of  the  new  population,  thus  hurriedly 
gathered  toother  on  the  northern  shorn 
of  the  Paeiflo.  One  sends  out  forth- 
with an  assortment  of  clothinc ;  another 
tools  and  machines;  a  third  food  and 
drink ;  and  a  fourth,  booses  ready  made, 
only  waotinff  the  putting  up  to  faie  fit  for 
use  as  dwellings  for  the  **  diggers,"  or 
store-places  for  their  accumulating  trea- 


Among  those  who  have  d'lstinguished 
themselves  most  in  the  house-maao- 
facturinff  line,  Messrs.  Bellhouse  and 
Co.,  of  the  Eagle  Foundry,  Manchester, 
deserve  prominent   notice.     The  first 
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venture  fhey  made  consisted  of  two  iron 
warehouses,  of  the  largest  of  which  our 
Manchester  agents,  Messrs.  Wise  and 
Wood,  have  sent  us  detailed  drawings, 
from  which  the  ahove  engravings  have 
been  made.  Fig.  1  represents  an  external 
elevation,  and  fig.  2  apian  of  the  struc- 
ture; of  which  the  following  are  the 
dimensiODS : 


Fett 
Extreme  length  •        .        60 

Extreme  width  .        .        24 

Height  to  peak  of  roof        .        17 
Height  to  eaves  10 

Dwelling-house  with  boarded 

floor  24  feet  X  15  feet 
Messrs.  Bellbouse  and  Co.  have  since 
completed,  for  shipment  to  California, 
v8 
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two  Urge  dwelHng- houses,  of  which 
the  foHowing  interestiDg  description  ia 
given  in  the  Manchester  Examiner  and 
Times:— 

**  These  houses  of  Messrs.  Bellhouse  and 
Co.,  combine  elegance  and  comfort  in  a 
surpruiing  degree,  considering  the  material 
of  which  they  are  composed,  and  are  pecu- 
liarly fitted  for  the  purpose  to  which  they 
are  to  be  devoted ;  namdy,  the  residences  or 
lodging-honses  of  some  of  the  Califomian 
aristocracy.  The  extreme  length  is  27  feet 
by  22  feet  in  width ;  and  each  bonse  is  two 
storeys  in  height,  each  storey  containing 
four  rooms,  passages,  staircase,  &c.  The 
lower  rooms  are  9  feet  3  inches,  and  the 
upper  rooms  8  feet  high,  with  an  additional 
4  feet  above  oocasioned  by  the  ourvatore  of 
the  roof.  The  foundations  are  similar  to 
those  used  in  the  wronght-iron  storehouses, 
viz.,  strong  beams  of  timber  securely  fas- 
tened together.  From  this  foundation  rise 
strong  iron  plates  and  principal,  to  the  roof; 
and  the  floors,  which  are  oonatructed  of 
3-inch  deals,  rest  on  strong  angle  irons,  run- 
ning along  the  sides,  ends,  and  divisions. 
All  the  divisions  and  partitions  are  formed 
of  sheet  iron  one-eighth  of  an  inch  thick, 
and  lined  with  boards.  All  the  rooms  are 
lined  with  three-quarter-inch  grooved  board- 
ing, strengthened  by  battens,  and  the  exte- 
rior of  the  house  is  covered  with  sheets  of 
corrugated  tinned  iron,  averaging  6  feet  by 
2  feet.  These  sheets  of  iron  are  now 
merely  bolted  on,  and  hence  in  some  places 
daylight  u  discernible  between  them,  but  on 
reaching  their  destination  they  will  be  riveted 
toeross-bars  made  to  fit  the  corrugations.  An 
immense  strength  and  power  of  resistance  is 
obtained  by  the  use  of  this  corrugated  iron. 
This  may  be  seen  from  the  fact  that  the 
plates  which  are  used  in  this  instance  (plates 
No.  24  wire  gauge)  are  able,  when  the  ends 
are  placed  upon  supports,  to  bear  the  weight 
of  an  ordinary-sixed  individual.  It  must, 
therefore,  be  apparent  that  an  immense 
amonnt  of  pressure  from  without  will  be 
necessary  to  injure  in  any  way  the  iron 
lacing  of  these  St.  Franciscan  residences. 
The  plates  are  also  tinned,  or  covered  with 
■ome  solution  of  that  metal,  by  which  rust 
will  be  entirely  prevented—at  all  events  for 
a  long  series  of  years.  It  also  gives  to  the 
house  a  peculiarly  light  appearance,  some- 
thing like  frosted  silver ;  and  in  a  warm  di- 
mate  the  advantage  of  this  must  at  once  be 
obvious :  the  rays  of  the  sun  will  be  radiated 
from  the  surface,— thus  the  extreme  heat, 
which  might  otherwise  be  experienced,  will 
be  obviated.  The  front  rooms  of  the  ground 
floor  an  12  feet  square,  and  back  rooms 
1 2  feet  by  10  feet.    One  of  the  upper  rooms 


is  15  feet  by  12  feet.  The  roof,  which  is 
curved,  overhangs  boldly,  and  the  ends  will 
be  ornamented  by  elegant  pendants  of  cast 
iron.  Over  the  door-way  will  be  placed  an 
ornamental  canopy  of  galvanized  iron,  and 
the  gutters  and  spouts  are  of  the  same  ma- 
terifld.  The  doors  are  formed  of  one  plate 
of  wrought-iron,  with  wrought- iron  frame- 
work on  the  side  next  to  the  passages,  orna- 
mented with  moulded  panel  bars,  which  are 
riveted  to  the  inside  face.  The  plates  are 
an  eighth  of  an  inch,  and  the  bars  about 
half  an  inch,  thick.  The  doors  are  provided 
with  brass  locks,  wards,  and  furniture. 
Each  of  the  rooms  is  furnished  with  one 
window,  and  the  casements  are  affixed  to 
east- iron  frames,  in  one  piece,  requiring 
merely  some  half-dozen  bolts  to  fix  them. 
They  .'>pen  inwards  in  two  casements,  and 
the  panrs  nre  cut  to  a  square  and  diamond 
pattern.  The  small  diamonds  are  filled  in 
with  red  and  orange-coloured  glass,  which 
gives  a  beautiful  and  rich  appearanoe  to  the 
window.  The  outer  shutters  are  compoaed 
of  strong  wrought-iron  plates,  fastened  sim- 
ply, but  very  securely.  The  floors  are 
tongued  with  iron  at  each  joint,  so  that  they 
are  quite  air-tight.  The  whole  of  the  sides 
of  each  room  being  coated  with  iron,  the 
doors  being  made  of  iron,  and  the  floors 
being  made  of  3-inch  planks,  the  houses 
may  be  considered  fire-proof.  At  all  events, 
suppose  one  of  the  rooms  should  take  fire, 
it  is  impossible  that  it  could  spread  any  fur- 
ther than  the  chamber  in  which  it  originated, 
and  the  probability  is,  that  long  before  the 
roof  was  properly  ignited,  the  fire  could  be 
easily  extinguished.  The  ceiling  of  the 
lower  rooms  will  be  formed  by  the  under 
side  of  the  planks  forming  the  floor  above, 
and  the  ceiling  of  the  upper  rooms  will 
be  made  of  three-quarter  inch  boar4ing, 
leering  a  cavity  above,  formed  by  the 
curvature  of  the  roof,  for  ventilation. 
In  the  kitchen  there  is  a  large  flre-grate, 
with  cooking  apparatus,  and  the  chimney  ia 
carried  through  the  gable  end  of  the  build- 
ing, outside.  The  whole  finishing  of  t'le 
house,  the  cornices,  skirtings,  &c.,  is  very 
superior  for  houses  of  this  description,  and 
quite  equal  to  that  of  the  most  comfortable 
houses  of  equal  size  in  this  country.  Their 
appearance  altogether  is  extremely  pleasing, 
•i-^ioturesque,  in  fact ;  and  they  will  donbt* 
less  create  some  surprise  amongst  tiie  deni- 
zens of  the  •' diggins." 

They  have  been  conttmeted  at  a  very 
moderate  cost— about  460/.  to  600/.,  we 
believe. 
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HANCOCK  AND  CO.'s  PATENT  OUTTA. 
PBRCHA  HXSL  TIPS. 

Sir, — We  are  reminded  weekly  by  the 
advertisement  in  your  Number  that  gutta 
pereha  **  roust  be  regarded  as  one  of  the 
blessings  of  a  gracious  Providence." 
Doubtless  this,  as  well  as  every  othet 
natural  production,  should  be  so  re- 
garded, although  in  the  state  in  which  it 
u  left  by  Providence  it  would  be  of  little 
use  were  it  not  for  the  additional  blessings 
of  ingenious-minded  men  (as  the  Han- 
cocks and  others),  by  whose  skill  these 
crude  gifts  of  Providence  are  manipu- 
lated and  presented  to  our  acceotance  in 
a  thousand  beautifbl  and  highly  useful 
forms. 

As  weather-proof,  and  consequently, 
bealth-preserving  soles  for  boots  and 
shoes,  gutta  pereha  most  assuredly  stands 
anrivalled.  The  application  of  this  ma^ 
terial  to  TieeU  has  not  hitherto  been 
equally  successful,  from  its  being  unequal 
to  withstand  the  vast  amount  of  wear  and 
tear,  to  which  this  part  of  our  understand- 
ings is  subjected,  one  consequence  of 
which  is  its  liability  to  spread,  and  to 
become  worn  and  ragged  on  its  ed^es. 
For  this  defect,  however,  an  efficient 
remedy  has  been  provided  in  the  com- 
pound heel  tips  invented  by  Mr.  B.  Tyler, 
of  Sheffield,  and  manufactured  under 
Messrs.  Hancock  and  Co.'s  patent.  The 
frame  or  border  of  this  improved  heel- 
tip  consists  of  a  rim  of  cast  iron  or  steel, 
furnished  with  tangs  or  projections,  a,  6,  c, 
fig,  1.    This  frame  is  filled  up  with  a 

Fig.  1. 


ng.  2. 


tough  compound  of  gutta  pereha  and 
cork,  which  encloses  the  tangs,  as  shown 
bj  fig.  2.  The  heel,  thus  formed,  re- 
quires  no  nailing  to  affix  it  to  the  boot 
or  shoe,  a  coating  of  solution  being  suffi- 
cient for  that  purpose.  Thus  arranged, 
the  metal  and  gutta  pereha  mutually  aid 
snd  ^support  each  ouier ;  no  spreaiding 


can  take  place,  nor  can  the  edges  be- 
come worn  or  ragged.  These  tips  never 
become  loose,  neither  are  they  liable 
to  become  slippery.  Having  worn  them 
for  more  than  two  years,  I  can  with  con- 
fidence assert  them  to  be  the  best  con- 
trivance extant  for  this  purpose. 

In  your  last  Number,  p.  430,  I  see  it 
stated  that  the  specification  of  Mr.  W. 
H.  Burke  includes  the  application  of 
<*  metal  tips,  shields,  and  guards  to  gutta 
pereha  soles  and  heels."  If  there  be 
anything  new  or  useful  (?)  in  the  patent 
of  Mr.  Burke,  it  will  be  necessary  for 
him  to  disclaim  this  portion  of  it  as 
speedily  as  possible,  to  make  the  other 
parts  valid,  inasmuch  as  he  has  been 
long  since  anticipated  on  this  head  by 
more  than  one  inventor. 

I  am,  Sir,  yours,  &c., 
William  Baddelet. 

29,  Alfired-ttreet,  Islington,  November  5, 1849. 

jBrrate.— Page  424,  col.  2,  22nd  line  l!h)m  bottom, 
/or  "  inoppoaite,'*  r«Mi  "  inappoiite." 

Pago  425,  coL  1,  80th  line  fiom  bottom, /or  "  not 
read  "now;"  col.  2,  19th  line  from  bottom,  M 
"  eztiiigaiahed,''  rtad  "extiDguishiiig.'' 


SHIP-TIMBS&  SAViriNO  MACHUTIS. 

(From  the  Catalogue  of  the  Birmingham  Exhibition 
of  Manufactures  and  Ait,  1849.) 

No.  4. 
Bp  Richard  ProneTf  C,  «.,  Birmingham. 
MaeMnsfbr  sawing  Ship  Ttmbers,  patenied 
by  Bentham,  '  <  ^ 

The  specification  of  the  above  patent  is 
published  in  the  10th  yol.  of  '*  Repertory  of 
ArU,»'  1799,  page  239  to  240,  and  from 
that  description  the  working  model  has  been 
eonitmcted  by  Mr.  Richard  Prosser,  of  Bir- 
mingham, civil  engineer.  The  object  of 
this  machine  is  to  cut  the  timbers  forming 
the  framing  of  ships,  technically  called  '*  fut- 
tocks."  The  curve  of  the  fnttock  is  ensured 
by  means  of  a  "  template/'  or  guide,  and 
these  templates  require  changmg  to  suit  the 
particular  curve  and  bevil  of  the  fattock. 
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Owing  to  prejudiccf  against  tb^  use  of  ma- 
chinery, and  perhaps  also  to  this  Talnable 
invention  being  lost  sight  of,  this  machine 
has  not  been  introduced  into  Her  Majesty's 
Dockyards.  A  machine,  of  American  inven- 
tion»  has  very  recently  been  erected  in  Wool- 
wich Dockyard,  for  '<  sawing  ships'  timbers 
in  oorred  and  winding  direcdons,"  hot  nei- 
ther that  nor  any  other  machine  which  has 
been  proposed  for  cutting  ships'  timbers  are 
"automatic"  in  thefar  action;  all,  except 
the  machine  inTcnted  by  General  Bentham, 
requiring  manual  aid  to  guide  the  saws,  and 
giTe  the  requisite  bevil  to  the  timbers.  Sir 
Samuel  Bentham  was,  by  authority  of  the 
Lords  Commissioners  of  the  Admiralty,  the 
person  who  introduced  steam  engines  into 
the  naval  arsenals,  and  machinery  set  in  mo- 
tion thereby.  To  him  belongs  the  merit  of 
having  introduced  Mr.  Brunei  to  the  then 
existing  Administration,  in  consequence  of 
which  his  block  machinery  was  erected  at 
Portsmouth  Dockyard,  and  is  now  at  work 
there;  but  before  the  introduction  of  Mr. 
Brunei's  block  machinery  r  General  Bentham 
had  erected  machines  of  his  own  invention 
for  working  in  wood ;  in  faet,  the  first  saw- 
ing machines  ased  at  Portsmouth  Dockyard 
for  converting  the  wood  for  the  shells  of 
blocks,  were  prepared  according  to  the  plans 
and  directions  of  Genend  Bentham.  Tliis 
is  mentioned  here,  to  correct  a  common  but 
erroneous  opinion  that  the  machinery  in  the 
wood  mills  at  Portsmouth  was  the  invention 
exclusively  of  Mr.  BruneL  The  block- 
making  machinery  (indudiog,  it  is  true,  the 
saws  and  other  preparatory  machines  of 
General  Bentham's  invention)  effected  a 
saving  of  16,621/.  8s.  lOd.  per  annum. — 
Tide  Paper  on  the  Fhrtt  Introduction  of 
Steam  Bnghut  Mo  Kaoal  Artenalet  and 
Machinery  eet  in  Motion  thereby ,  by  Mart 
Sophia  Bbntham,  Widow  of  Sir  Samuel 
Bentium.— Weale,  1837. 


AMKBICAN  PATIICT  LAV  CA8I.— PLANING 
MACHINSS. 

(Prom  the  Pkiladelpkia  Evening  Bulletin  of  June 
4,  1849.) 

Opinion  delivered  by  Judgb  Kanb,  in  the 
United  States  Circuit  Court  of  the  Eaet- 
em  Dietriet  qf  Pennsylvania^  in  the  ease 
of  Wilson  y.  Bamum,  on  a  Motion  fbr 
an  Interloeutory  Jf^netion  for  an  In- 
fHngement  of  a  Patent  for  Woodworth's 
Planiny  Machine,  May  31,  1849. 
A  motion  is  made  in  this  case  for  an  in- 
terlocntory  injunction,  to  restrain  the  de- 
fendant from  further  using  a  machine  which, 
it  is  said,  infringes  upon  the  complainant's 
righU  under  the  Woodworth  patent.    The 


defendant  does  not  contest  the  validity  of 
that  patent,  but  he  denies  that  he  has  In- 
fringed it  by  using  the  machine  complained 
of,  which  he  asserts  to  be  an  Independent 
invention,  and  as  such  secured  to  him  by 
letters  patent,  recentiy  issued  under  the  act 
of  1836. 

The  preliminary  question  is  thereupon 
made  by  the  defendant,  whether  a  patent 
issued  under  this  Act  of  Congress  must  not, 
for  the  purposes  of  the  present  motion,  be 
regarded  as  controlling  evidence  of  title  in 
favour  of  the  party  claiming  under  it 

There  are  certainly  cases  under  the  pre- 
sent patent  laws  in  which  the  court  would 
enter  very  reluctantly  upon  the  discussion  of 
the  validity  of  a  patent.  Some  of  the  pro- 
visions of  the  Act  of  1836  give  a  quasi-judi- 
cial character  to  the  action  of  the  Commis- 
sioner ;  and  it  has  accordingly  been  held,  I 
believe  generally  as  well  as  justly,  that  tho 
patent  itself  is  to  be  taken  as  primd  facie 
evidence  of  the  novelty  and  usefulness  of 
the  invention  specified  in  it. 

There  are  other  cases  in  which  the  oflicial 
action  of  the  Patent-Office  claims  properly  a 
still  higher  degree  of  consideration.  Where- 
ever  antagonist  patentees  or  third  persona 
generally  have  been  first  called  in,  it  is  rea- 
sonable to  consider  that  action  as  a  prelimi- 
nary adjudication  upon  their  rights.  And 
this  for  the  obvious  reason,  that  they  have 
been  parties,  or  but  for  their  own  default 
might  have  been  parties,  to  the  proceeding 
on  which  the  adjudication  was  based. 

But  this  is  the  limit,  beyond  which  comitj 
cannot  be  required  to  go.  It  cannot  be 
asked*  that  a  third  person  shall  have  his 
legal  rights  impaired,  or  his  legal  remedies 
impeded,  by  any  proceeding  to  which  he 
was  not,  and  eould  not  have  made  himselft 
a  party.  To  hold  ourselves  concluded  by 
the  action  of  the  Patent  Office,  where  that 
action  has  been  without  notice,  would  be  as 
perilous  to  the  interest  of  inventors  as  to 
that  of  the  public.  We  have  had  in  our 
own  court  one  case  at  least,  in  which  an  in- 
junction was  sought  against  the  real  inventor 
on  the  faith  of  a  patent  granted  to  a  surrep- 
titious claimant.  The  grant  of  a  patent  to 
the  defendant,  therefore,  can  have  no  other 
eflfect  on  the  present  discussion,  than  aa  it 
indicates  the  opinion  which  highly  respeot- 
able  and  skilful  officers  have  formed  on  an 
ex'parte  examination  of  the  case. 

We  come,  then,  to  the  principal  question* 
Does  the  machine  now  in  use  by  the  defend- 
ant embody  the  principle  of  the  complain- 
ant's patent  ? 

The  judicial  definition  of  a  patent,  or  of 
the  principle  it  involves,  in  a  case  under 
trial,  is  properly,  if  not  necessarily,  a  limited 
one.    It  regards  primarily,  and  as  a  matter 
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of  coane,  the  cureamataiices  of  the  pending 
eontroversj.  The  identity  or  the  differenee 
between  the  two  machines  is  sought  in  the 
first  place  by  a  comparison  of  them,  either 
in  their  elements  or  as  a  system ;  and  we  are 
c<vnmonly  said  to  define  their  mechanical 
principles,  when,  after  making  such  a  com- 
parison, we  indicate  the  essential  particulars 
in  which  they  are  alike,  or  otherwise.  A 
new  comparison  of  the  patented  machine 
with  another  not  before  the  sabjeet  of  adjn- 
dieation,  as  it  presents  new  points  of  simi- 
larity or  Tarianee,  calls  for  a  different  ex- 
pression of  the  principle  of  the  patent.  The 
aspect  of  the  invention  changes  as  we  ap- 
proach it  in  a  new  direction,  and  parts 
become  prominent  that  were  sabordinate 
before,  and  that  involves  perhaps  important 
relations  to  the  question  in  dispute. 

For  this  reason  the  cases  upon  the  Wood- 
worth  patent,  which  are  found  in  the  Re- 
ports, as  well  as  those  which  have  been 
determined  in  this  Court,  give,  for  the  pur- 
pose of  the  present  inquiry,  an  imperfect 
definition  of  the  principle  of  the  invention. 
In  all  of  those  cases,  the  machine  complained 
of  carried  the  planks  through  it  on  an  unva- 
rying plane,  which  was  tangential  to  the 
revolring  motion  of  the  planing  knives,  and 
the  planing  knives  were  set  on  the  periphery 
of  the  revolver ;  in  both  of  these  particulars 
resemblmg  the  Wood  worth  machine.  In  Mr. 
Bamum's,  the  cutting  tool  is  set  on  the  face 
of  a  rotating  disc,  and  the  plank  advances  in 
a  plane  parallel,  it  is  said,  with  the  disc,  till 
the  operation  of  planing  is  completed,  and 
is  then  deflected  from  the  machine ;  thus,  at 
the  first  glance,  differing  throughout,  as  well 
from  the  Woodworth  machine  as  from  other 
machines  with  which  the  Woodworth  has 
been  compared  on  former  occasions. 

What  then  shall  we  regard  as  the  princi- 
ple of  the  Woodworth  invention,  when 
viewing  it  in  connection  with  the  machine 
of  the  defendant  ?  We  shall,  perhaps,  be 
led  to  the  answer  by  tracing  the  history  of 
this  Important  class  of  labour-saving  ma- 
chines. 

Before  the  present  century,  it  had  been 
deemed  an  object  of  much  interest  to  adapt 
some  combination  of  machinery  to  the  work 
of  smoothing  the  surface  of  boards.  The 
mechanical  difficulties  in  the  way  were  these : 

1.  That  the  cutting  tools,  if  made  to  work 
parallel  to  the  external  surface  of  the  plank, 
encountering  all  the  sand  and  grit  that  ad- 
hered to  it,  soon  lost  their  edge,  and  became 
incapable  of  producing  a  uniform  surface. — 

2.  That  if  the  tools  were  made  to  cut  other- 
wise than  parallel  to  the  surface,  so  as  to 
pass  through  the  gritty  exterior  instead  of 
ahfig  it,  the  plank  would  be  alternately 


driven  down  as  the  tools  struck  it,  and  lifted 
up  as  they  left  it,  and  would  thus  have  a 
Cdnstant  and  rapid  vibration  under  the  action 
of  the  machine. 

The  engine  devised  by  Mr.  Bramah,  in 
1802,  was  so  contrived  as  to  get  rid  of  the 
first  of  these  difficulties.  His  cutting  knives 
were  placed  on  the  side  or  surface  of  a  cir- 
cular rotating  disc ;  but  beyond  them,  at 
the  extreme  periphery,  he  placed  a  set  of 
projecting  rough  cutters,  which  struck  the 
plank  as  it  advanced  in  the  same  plane  i^ith 
the  disc,  and  before  it  reached  the  planing 
knives  had  removed  the  outer  surface  to 
which  the  grit  adhered.  His  machine  was 
imperfect,  however ;  for,  in  consequence  of 
the  elasticity  of  the  plank,  as  well  as  of  the 
machinery,  and  the  vibration  due  to  the 
rapid  but  intermitting  action  of  his  tools 
upon  the  plank,  his  cutters,  after  completing 
their  work,  would,  as  they  revolved,  come  in 
contact  again  with  the  finished  surface,  and 
score  it  irregularly. 

Woodworth's  machine  was  the  next  which 
I  need  refer  to.  He  affixed  his  cutters  to 
the  periphery  of  a  revolving  cylinder,  and 
advanced  the  plank  towards  them,  under 
strong  pressure,  in  a  plane  tangential  to 
their  motion,  thus  making  the  cutters  de- 
scribe a  curve  upwards  A-om  the  finished 
surface  through  the  rough  surface  of  the 
plank,  and  preventing  the  plank  from  vibrat- 
ing sensibly  during  the  operation.  This 
maohme  did  its  work  effectively  and  well. 
The  plank,  moving  firmly  along  the  tangent 
plane  of  the  rotating  cylinder,  passed  beyond 
the  reach  of  the  cutters,  and  was  disengaged 
from  the  action  of  the  machine  at  the  moment 
the  work  was  perfected. 

This  was  imitated  in  the  Gay  and  the 
MacGregor  machines,  in  which  a  flattened 
cone  or  dished  plate  wheel  was  substituted 
for  the  cylinder.  By  this  change,  the  cor- 
rugated surftice  which  is  left  by  the  Wood- 
worth  machine  was  avoided ;  the  action 
of  the  cutters  bemg  very  nearly  in  a  line 
parallel  to  the  surface  of  the  plank,  and 
therefore  producing  shavings  instead  of  the 
chips  which  are  thrown  out  by  the  Wood- 
worth  cutters.  But  ss  the  curve  in  which 
the  cutters  acted  became  one  of  a  larger 
circle,  the  deflexion  between  it  and  the  plane 
of  the  plank's  motion  was,  of  course,  less 
rapid  than  in  the  Woodworth  machine; 
thus  increasing  in  some  degree  the  liability 
of  the  finished  part  of  the  plank  to  receive 
the  same  injury  from  vibration,  which  was 
the  characteristic  defect  in  the  action  of  the 
Bramah  machine.  Nevertheless,  when  the 
Gay  and  MacGregor  machines  were  before 
this  Court  some  three  years  ago,  it  was  held 
that  they  infringed  upon  the  Woodworth 
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principle,  inasmuch  as  they  contained  the 
rcToWing  catter  acting  upon  a  plank  in  the 
tangent  plane  of  the  revolver. 

The  next  machine  to  be  described  is  that 
of  the  defendant.  Its  appearance  is,  in 
many  respects,  similar  to  Gay's,  though  it 
differs  materially  in  others.  It  has  the 
Bramah  disk,  with  its  two  sets  of  rough  and 
finishing  cutters ;  but  the  plank  is  made,  by 
a  very  ingenious  contrivance,  to  advance 
along  a  metallic  gaide,  either  in  a  straight 
or  slightly  curved  line,  till  it  comes  beneath 
the  axis  of  the  disk,  when,  by  a  turn  in  the 
guide,  it  is  bent  outwards  over  a  small  rol- 
ler, and  thence  passes  from  the  machine  in 
a  line  similar  to  that  by  which  it  approached 
it.  The  finishing  cutters  begin  to  act  upon 
the  plank  in  a  line  very  nearly  parallel  to  its 
surface,  and  complete  their  work  as  the  plank 
turns  over  the  roUer. 

We  have  thus  a  machine  that  cuts  in  a 
right  plane  upon  a  curved  surface,  the  re- 
volving disk,  at  the  moment  of  finishing  the 
work,  forming  a  tangent  plane  to  the  curve 
of  the  advancing  plank.  We  have,  too,  a 
roller,  over  which  the  plank  is  forcibly  bent, 
and  which,  by  its  resisting  pressure  against 
the  elasticity  of  the  plank,  holds  it  steady 
under  the  action  of  the  cutters  :  that  is  to 
say,  we  have  a  machine  just  the  converse  as 
well  as  the  equivalent  to  that  invented  by 
Woodworth.  One  general  expression  may 
Include  them  both.  A  planing  machine  in 
which  the  cutters  and  the  material  move 
against  each  other  in  a  curve  and  in  its  tan- 
gent plane  respectively,  the  material  being 
kept  from  vibrating  by  roller  pressure.  It 
is  true  that,  in  one  machine,  it  is  the  cutter 
which  follows  the  curved  path,  while  the 
material  moves  along  *the  plane,  and  that  in 
the  other,  the  cutter  moves  in  a  plane,  and 
the  material  is  acted  on  in  the  curve ;  but 
there  is  no  other  dliTerence. 

Is  this,  then,  a  difference  of  principle  ? 
Can  it  be  said  that  the  essential  character 
of  a  machine  is  varied  by  a  mutual  inter^ 
change  of  form  and  direction  between  the 
two  elements  of  which  it  is  a  combination, 
while  both  object  and  effect  remain  as  be- 
fore ?  Does  not  the  question,  in  its  very 
terms,  suggest  Lord  Tenterden's  illustration 
in  the  Percussion  Lock  case,  (Webster,  P. 
C.  128,]  of  those  analogous  contrivances, 
the  bringing  up  of  an  anvil  against  the  ham- 
mer, and  the  bringing  down  of  the  hammer 
against  an  anvil  ? 

We  may  recognize  differences  of  details 
in  the  defendant's  machine,  both  as  to 
the  means  and  the  effect ;  and  these  may 

rwtlj  be  patented  as  improvements  upon 
Woodworth  invention,  perhaps  highly 
meritorious  ones :  but  considered  as  inde- 


pendent combinations,  I  cannot  escape  the 
conclusion  that,  whether  the  plank  on  the 
cutter  have  the  curvilinear  motion,  if  the 
other  moves  in  a  plane,  and  the  two  are 
made  to  act  and  react  upon  each  other,  for 
the  same  object  and  with  the  same  effect, 
the  machines  are  in  principle  identical. 

My  only  embarrassment  in  arriving  at 
this  conclusion  has  been  owing  to  the  fact 
that,  of  the  highly  educated  mechaniciana 
whose  affidavits  have  been  taken  in  the 
cause,  the  greater  number  have  expressed  a 
different  opinion.  The  consideration,  which 
was  so  eloquently  pressed  in  the  aigument* 
and  the  responsibOity  of  deciding  thia  qnea- 
tion  might  with  propriety  be  devolved  on  a 
jury,  has  had  no  influence  with  me.  Ttiat 
judicial  morality  might  be  impeached  for  in- 
firmity, which  could  shrink  from  avrarding 
to  a  party  his  remedy  after  ascertaining  hia 
rights.  '*  The  right  of  a  party  to  the  most 
speedy  and  effectual  protection  against  a 
meditated  wrong  is  as  complete  as  his  right 
to  redress  for  wrongs  already  inflicted,  and 
the  accident  of  position  confers  no  right  on 
one  party,  whether  he  be  plaintiff  or  de- 
fendant, at  the  expense  of  the  other.  The 
special  Injunction  of  equity,  like  the  arrest 
on  mesne  process  at  law,  may  be  abused  to 
the  injury  of  an  opponent ;  but  it  is  no  leaa 
on  that  account  the  duty  of  the  judge  to 
further  them  both,  when,  in  the  exercise  of 
his  best  discretion,  he  believes  that  they  are 
called  for  by  the  merits  and  the  exigency.*' 
This  was  the  language  of  the  Court  when 
this  patent  was  before  us  formerly,  and  my 
experience  since  has  not  taught  me  that  it 
ought  to  be  modified.  The  preventive  in- 
terposition of  equity  is  very  often  the  only 
effective  resort  of  a  meritorious  patentee ; 
and  where  the  facts  of  the  case  are  not  con- 
troverted, I  am  by  no  means  satisfied  that  it 
is  not  the  safest  for  both  parties. 

There  is  no  conflict  of  evidence  here :  the 
question  is  of  deduction  and  opinion.  Were 
the  case  at  this  time  under  trial  at  bar,  it 
would  be  the  office  of  the  judge  to  interpret 
the  specification  and  define  the  principle  of 
the  invention.  This  is  the  only  point  of 
difficulty,  and  it  must  be  encountered  by 
the  judge,  whether  he  sits  on  one  aide  or 
the  other  of  the  court. 

To  send  the  cause  to  a  jury  would  be  to 
delay  its  adjudication  for  many  months; 
leaving  the  complainant,  in  the  meantime, 
with  his  legal  rights  suspended,  and  swelling 
the  measure  of  the  defendant's  ultimate  liabi- 
lities. I  should  do  injustice  to  both  parties, 
were  I,  with  my  present  views  of  the  merits 
of  this  controversy,  to  refuse  the  injunction. 

Interlocutory  injunction  awarded  till  hear- 
ing or  further  order. 
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Alexander  Muneittrich,  Manches- 
ter»  merchant.  For  an  improved  eomposi' 
Hon  of  mattert,  which  U  applicable  as  a 
tubitiinte  fbr  oil  to  the  lubrication  of  ma- 
ekmery,  and  for  other  purpotee.  Patent 
dated  May  1,  1849. 

This  improved  lubricating  composition 
consists  of  4  lbs.  of  caoutcliouc  dissolved  in 
some  snitable  solvent,  I  lb.  of  glne,  10  lbs. 
of  carbonate  of  soda,  10  gallons  of  animal 
or  vegetable  oil,  and  10  gallons  of  water. 
Hie  water  is  boiled,  and  tbe  glne  and  car- 
bonate of  soda  dissolved  therein,  after  which 
the  caoutchouc  and  oil  are  added,  and  the 
whole  well  stirred  together  until  it  becomes 
homogeneous  and  as  fluent  as  oil.  It  is 
then  ready  for  use,  snd  may  be  stored  in 
casks  and  bottles  until  wanted.  The  paten- 
tee stetes  that  any  substances  possessing  the 
same  properties  as  the  preceding,  may  be 
sabsittuted  for  them,  and  that  when  the 
eaontchouc  and  oil  are  previously  purified, 
the  carbonate  may  be  dispensed  with ;  also, 
that  the  proportions  may  be  varied  accord- 
ing to  the  d^ree  of  consistency  required. 

CEsiiR.— The  combination  of  the  ingre- 
dfente  before  named,  or  of  any  substoncea 
possessing  the  same  properties,  employed  to 
form  any  analogous  compound  (whether  in 
the  proportions  stated  or  varied  to  any  prac- 
ticable extent),  which  may  be  used  as  a  sub- 
stitute for  oil  to  lubricate  machinery,  or  for 
other  purposes. 

Jambs  Wilson,  Old  Bond-street,  teilor. 
For  improvemente  in  trtusee.  Patent  dated 
May  1,  1849. 

The  spring  of  Mr.  Wilson's  truss  is  so^ent 
that  it  is  made  to  ascend  from  the  Aront  pad, 
and  passmg  above  the  hip,  to  rest  upon  it, 
whence  it  descends,  terminating  In  the  back 
padj  which  presses  against  the  back.  The 
truss  is  supported  by  a  waste  belt  or 
spring. 

Cliim, — ^Tlie  improved  mode  of  manu- 
facturing trusses,  as  described. 

Mathbw  Kbnnedt,  Manchester,  cotton 
spinner.  Fbr  certain  improvementt  in  the 
methodi  of  packing  cope  of  cotton,  and 
other  Jlbrons  materiale,  and  in  the  apparatue 
eomnected  therewith.  Patent  dated  May  3, 
1849. 

Instead  of  packing  the  cops  loosely  in  a 
bttrrel,  basket,  or  box,  as  has  hitherto  been 
customary,  the  patentee  proposes  to  com- 
press them  by  means  of  a  hydranlic  or 
other  press,  in  order  to  decrease  their  bulk, 
thereby  rendering  their  transit  less  costly 
than  at  present,  and  to  prevent  their  being 
Injured  by  nibbing  one  against  the  other. 
For  this  purpose  the  oops  are  packed  by 


hand  in  a  paper  bag,  contained  in  a  box,  and 
compressed  by  the  descent  of  a  plunger 
therein,  after  which  the  ends  of  the  bsg  are 
pasted  down  and  dried.  These  packets  are 
then  placed  in  a  canvass  bag  contained  in  a 
rectangular  frame,  open  at  top  and  bottom, 
and  free  to  slide  up  or  down,  between  ver- 
tical rods,  uni^d  by  a  cross-head,  above 
the  ram.  Previously  to  placing  tbe  packets 
in  the  receiving-box  or  frame,  hoop-iron 
binders  are  introduced  between  it  and  the 
canvass,  and  bent  iron  plates  in  the  angles 
to  strengthen  the  corners  of  the  bale.  The 
bottom  and  four  sides  are  then  lined  with 
thin  pieces  of  wood,  and  the  two  similarly 
constrncted  rectanguhr  hinged  frames  placed 
one  above  the  other  on  the  top  of  the  receiv- 
ing-box. The  paper  bags  of  cops  are  piled 
in  the  space  thus  formed,  until  they  project 
to  the  requhred  distence  above  the  top  of  the 
last  fhime,  when  the  uppermost  bsgs  are 
covered  with  thin  slips  of  wood,  and  a  piece 
of  canvass,  having  the  four  comers  pro- 
tected by  iron  plates  as  at  bottom ;  vertical 
chocks,  with  spaces  between  them,  are  then 
placed  on  the  top  of  the  bale,  and  between 
their  top  ends  and  the  cross-head  a  horizon- 
tal one.  The  press  is  put  in  action,  and  the 
cops  compressed  to  a  level  with  the  top 
frame,  which  is  then  removed,  and  the  pres- 
sure continued  until  they  are  on  a  level  with 
the  second  rectangular  frame,  which  ia  also 
removed,  and  the  oops  further  compressed  to 
a  level  with  the  top  of  the  receiving-box. 
The  hoop-iron  binders  are  then  passed 
through  the  spaces  between  tbe  vertical 
chocks  and  riveted  together,  after  which  the 
sides  of  the  top  piece  of  canvass  and  the 
edges  of  the  bag  are  stttehed  together,  and 
the  bale  is  completed. 

Claim. — The  mode  of  packing  cops  of 
cotton  or  other  fibrous  material,  as  de- 
scribed. 

Thomas  Wemtwortb  Bvller,  Sussex 
Gardens,  Hyde  Park,  Middleaex,  Esq.  For 
hnprooemente  in  the  numinfactwre  qf  earthen- 
ware.   Patent  dated  May  3,  1849. 

Mr.  Buller's  Improvemente  relate, 

1.  To  the  manufacture  of  **  cock  spurs  " 
and  **  pins "  for  supporting  plates  and 
dishes  separate  from  each  other  in  the  **  sag- 
gers *'  during  the  fixing  operation. 

2.  To  the  manufacture  of  jelly  cans. 

3.  To  the  manufacture  of  toy  teacups, 
and  similar  small  wares :  and 

4.  To  the  ornamenting  the  surfaces  of 
earthenware  articles  while  in. 

1.  The  cock  spurs  have  hitherto  been 
nannfiLCtured  in  the  form  of  a  cone,  and 
the  iSoet  joined  to  the  bottoms  by  manipula- 
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tton  before  fixing,  whereby  a  considerable 
loss  ensues  from  the  qnantity  of  scrap  waste, 
and  space  they  occupied  in  the  saggers  in 
consequence  of  the  height.  Now  this  part 
of  the  invention  has  for  its  object  to  pro- 
duce a  number  of  cock  spurs  complete  at 
each  one  operation,  and  of  less  height  than 
the  old  ones.  For  this  purpose,  a  bottom  dio 
of  type  metal  is  employed  with  a  number  of 
triangular  indentations  made  thereon,  and 
each  with  a  conical  hole  drilled  in  it. 
The  indented  face  of  this  die  is  brushed 
over  with  oil,  and  a  sheet  of  clay  laid  there- 
on. The  top  die  is  composed  of  a  brass 
plate,  with  a  number  of  chaffering  holes 
drilled  right  through  it,  which  correspond 
with  the  comers  of  each  triangular  indenta- 
tion, and  form  the  feet.  The  bottom  die, 
with  the  sheet  of  clay  in  it,  is  laid  on  the 
bed-plate  of  a  fly-press,  and  the  top  die  is 
attached  to  the  end  of  the  screw-rod.  A 
piece  of  turpentined  or  oiled  cloth  is  placed 
on  the  top  of  the  clay,  and  the  top  die 
brought  down.  It  is  afterwards  drawn  up, 
the  cloth  removed,  and  again  brought  down 
to  form  the  feet,  after  which  it  is  a  second 
time  drawn  up,  and  the  bottom  die  taken 
out  to  make  room  for  a  fresh  one  similarly 
prepared,  and  the  operation  repeated.  When 
the  cock  spurs  are  fixed,  they  are  removed 
from  the  die.  The  mode  of  manufacturing 
pins  to  support  the  finer  kind  of  plates  and 
dishes  in  the  saggers,  is  precisely  similar  to 
the  preceding,  the  form  of  the  die-platet 
alone  being  varied. 

2.  The  patentee  proposes  to  mould  Jelly- 
cans,  instead  of  throwing  them  on  a  wheel 
and  turning  them  in  a  lathe,  as  usual.  The 
mould  is  placed  upon  the  core,  and  made 
open  at  top  to  receive  and  guide  a  plunger, 
which,  when  a  sufficient  quantity  of  clay 
has  been  supplied,  is  forced  down  by  hand, 
after  which  it  is  withdrawn,  having  an  axial 
motion  given  to  it  at  the  same  time,  td  free 
it  from  the  clay.  A  similar  motion  is  given 
to  the  mould,  which  is  thereby  lifted  off  the 
core  with  the  jelly  can  inside.  The  can  is 
subsequently  pushed  out  by  the  re-entrance 
of  the  plunger,  and  dried. 

3.  Toy  teacups  are  moulded  in  a  die,  the 
bottom  of  which  consists  of  a  disc  supported 
on  a  revolving  spindle,  which  is  connected 
to  a  treadle.  The  top  die  or  plunger  is 
made  to  act  as  in  the  preceding  case,  and 
when  it  has  been  withdrawn  the  cup  Is 
pushed  up  out  of  the  lower  mould  by  the 
ascent  of  the  disc. 

4.  The  ornamentation  of  earthenware  arti- 
cles while  in  a  green  state  is  effected  by 
engraving  the  design  upon  the  surfaoe  of  the 
mould,  and  covering  it  with  ink  or  colour, 
which  is  transferred  to  the  snrfoce  of  the 
article  by  pressure* 


Cbrfmt.— 1.  The  employment  of  cock  spur 
dies,  whereby  cock  spurs  may  be  manufac- 
tured out  of  sheets  of  clay,  with  less  waste 
scrap,  and  of  less  height  tlian  heretofore. 

2.  The  use  of  pin- dies. 

3.  The  method  of  manipulating  these 
articles,  whereby  their  easy  dischaige  from 
the  dies  is  insured. 

4.  The  mode  of  manufacturing  jelly  cans. 

5.  The  mode  of  manufacturing  toy  tea- 
cups. 

6.  The  method  of  ornamenting  the  sor- 
faces  of  earthenware  articles  while  in  a  green 
and  plastic  state,  by  bringing  them  into 
contact  with  the  engraved  surfaces  of  moulds 
containing  colour. 

John  Dalton,  HoUingworth,  Cheshire, 
calico  printer.  For  a  certain  impropememi 
in  printing  calieoit  and  other  9urface§. 
Patent  dated  May  I,  1849. 

Mr.  Dalton  sUtes  that  the  <'  lapping  "  or 
covering  of  the  printing  cylinder,  and  the 
endless  band  of  blanketing,  used  to  sustain 
the  fabric,  are  liable  to  great  wear  and  tear 
from  the  abrasion  of  their  surfaces,  and  to 
**  flocking,"  which  produces  great  uneven- 
nets  of  surface,  and  consequently  of  print- 
ing ;  and  he  proposes  to  remedy  these  dis- 
advantages by  coatbg  the  fabric  empbyed, 
with  a  solution  of  gutta  percha,  in  the  pro- 
portions of  5  lbs.  of  the  gum  to  1  gallon  of 
solvent.  The  solution  is  placed  in  the  oolor 
box  of  the  machine,  which  is  made  air-tightt 
and  heated  to  150"*  Fah.  (in  the  case  of  ben- 
sole  or  bisulpburet  of  carbon  being  need,  it 
is  heated  to  100''  Fah.,  or  to  from  70'  to  80*" 
Fah.  respectively.)  The  solution  Is  con- 
veyed to  printing  cylinders,  or,  as  it  were, 
printed  on  the  fabric  by  a  roller,  plaoed  be- 
tween it  and  the  color  box^  which  is  en- 
graved with  a  reverse  pen  pattern,  In  order 
to  press  the  solution  into  the  fabric,  which 
is  afterwards  carried  over  steam  chests  and 
steam  dmms,  to  volatilise  the  solvent,  when 
the  gutta  percha  will  be  found  perfectly 
adherent  to  the  fabric.  Or,  the  blanketing 
used  to  sustain  the  fabric  during  the  print- 
ing, may  be  composed  of  two  endless  webe, 
having  their  op'posite  surfaces  coated  with 
the  gutta  percha  solution,  and  afterwards 
united  into  one  band  by  being  subjected  to 
pressure  and  heat. 

C/atms.—l.  The  novel  combination  of 
materials,  their  preparation  and  applicaUon 
to  the  lapping  or  covering  of  printing  cylin- 
ders employeid  in  printing  calico,  muslin, 
paper,  and  other  surfaces,  or  any  modifica- 
tion of  them  applicable  to  the  same  purpose. 

2.  The  novel  combination  and  prepara- 
tion of  materials,  and  their  application  to 
the  endless  web  of  blanketing  employed  in 
printing,  or  any  modification  appUeable  to 
the  same  purpose. 
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Tbomas  Wh  alkt,  Chorley,  Lancaiter,  ooal 
proprietor ;  and  Richard  Liohtollbb,  of 
the  Mme  place,  cotton  spinner.  For  eertain 
improvements  in  machmery  or  apparaimfor 
manufacturing  Meks  and  tilet  from  elojf 
and  other  plaetie  materiaU,  Patent  dated 
May  3»  1849. 

This  inTention  oonaista  principally  in 
combining  the  pugging  mill,  preaatng  cylin-- 
der,  aereens,  and  monld-pUte  in  the  ma- 
chine in  the  following  manner : — Undelhieath 
the  pugging  mill,  which  contains  the  kniyes 
as  nsnal,  is  placed  the  pressing  cylinder,  in 
m  horisontal  position,  and  commanicating 
with  the  mill.  The  cylinder  is  fitted  with  a 
piston,  worked  by  a  rack  and  pinion,  and 
famished  with  a  sliding  piece,  which  as  the 
piston  moTes  to  and  fro,  cuts  off  or  estab- 
lishes the  oommnnication.  In  front  of  the 
piston  is  a  donhle  moTeable  screen,  with  the 
bars  arranged  Tertioally,  which  is  made  to 
slide  in  and  ont  of  position  by  means  of  a 
raok  and  pinion.  A  second  fixed  screen, 
with  the  bars  arranged  horixontally,  is  placed 
after  the  first.  An  inclined  shoot  is  fixed  to 
the  frame  of  the  second  screen,  and  is  fitted 
at  the  opposite  endj  with  a  monld  plate, 
underneath  which  are  a  train  of  carriages, 
running  on  a  railway,  to  receive  and  carry 
away  the  bricks  or  tiles  as  they  are  driven 
out  of  the  moulds.  The  distance  between 
each  carriage  is  capable  of  being  regulated 
by  means  of  a  common  connecting  rod. 
When  the  piston  is  drawn  back,  communi- 
cation is  established  between  the  mill  and 
cylinder,  which  is  soon  filled  with  clay  from 
the  former,  through  the  action  of  the  kniTcs. 
As  the  piston  adfances,.  the  sliding  piece 
eloses  the  communication,  while  the  clay  is 
driTOki  through  the  screens  which  retain  the 
stones,  &c.,  out  of  thejmoulds,  in  the  shape 
of  long  bars,  of  the  depth  and  breadth  re- 
quired, on  to  the  train  of  carriages.  The 
bars  are  then  cut  into  the  desired  lengths, 
and  the  carriages  made  to  convey  the  bricks 
to  a  distance ;  whence  they  are  taken  to  be 
dried.  When  one-hdf  of  the  moveable 
screen  becomes  clogged,  the  other  half  is 
made  to  take  its  place,  while  it  is  cleansed 
by  hand. 

GCstms.— I.  The  combination  of  the  plug- 

mOl,  pressing  cyUnder,  screens,  and  £e 

pbte  in  one  macldne,  for  the  manufkctnre  of 

bricks  and  tiles. 

2.  The   use   of    the   doable   moveable 


8.  The  employment  of  the  fixed  ssreen. 

4.  The  construction  of  carriages  for  re- 
oeiving  the  bricks  and  tiles  as  they  are 
moulded,  and  conveying  them  away. 

Jaiiks  Godfrkt  Wilsow,  Millman's- 
row,  Chelsea,  engineer,  /br  certain  im^ 
pTcmemmU  in  the  maae/aetwre  ofgUue^  and 


in  machinery  and  apparatue  eonmccted  there* 
with.    Patent  dated  May  1,  1849. 

1.  The  melting  furnace  is  proposed  to  be 
constructed  with  a  ring  resting  on  anti-fric- 
tion rollers,  which  is  made  to  revolve  as 
occasion  may  require  by  means  of  toothed 
gearing.  Motion  is  communicated  from  the 
outside  by  a  winch-handle^  The  pots,  which 
are  constructed  with  corrugated  or  angular 
Burfaces  to  retain  the  heat,  are  placed  on 
the  ring,  which  is  fluted  at  top  to  allow  free 
paasage  to  the  heat.  The  top  of  the  dome 
is  constructed  with  a  deflecting  sorface,  in 
the  shape  of  two  parabolas  joined  together 
at  the  sides,  whereby  the  heat  which  escapes 
from  the  side  of  the  pots  is  reverberated  on 
to  the  surface  of  the  metal.  The  door  or 
mouth  of  the  furnace  is  closed  by  a  mouth- 
piece, having  two  recesses  on  the  opposite 
sides,  and  supported  on  a  spindle,  whereby 
it  is  made  to  revolve  by  any  ordbary  means. 
When  it  is  desired  to  introduce  a  pot  into 
the  furnace.  It  is  placed  in  the  exterior  recess 
of  the  mouth-piece,  which  is  made  to  rotate 
until  it  is  brought  inside.  The  pot  is  then 
pushed,  by  means  of  tools  passing  through 
holes  in  tJie  month-piece,  on  to  the  ring, 
which,  by  its  revolution,  carries  the  pot 
further  into  the  furnace.  The  arrangementa 
for  withdrawing  the  pots  are  necessarily  the 
converse  of  the  preceding. 

2.  The  furnace  is  to  be  fed  from  a  hopper 
through  an  inclined  shoot,  in  which  an 
Archimedean  screw  works. 

3.  The  casting  table  is  constructed  of 
cored  bars  of  iron,  which  are  bolted  together 
and  heated  by  the  introduction  of  steam 
previous  tQ  the  metal  being  poured  in,  for 
the  purpose  of  preventing  the  too  sodden 
expansion  of  the  table.  It  is  proposed  to 
place  a  similarly  cored  slab  of  iron,  con- 
structed in  sections,  above  the  casting  table, 
and  resting  on  ledges  on  the  interior  of  the 
sides  thereof.  Some  suitable  elastic  mate- 
rial is  laid  on  the  jomts,  which,  as  the  air  Is 
exhansted  from  the  space  between  the  two 
tables,  is  forced  in  by  atmospheric  pressure, 
and  closes  them  hermetically.  The  mouth 
of  the  top  table  is  closed  by  one  half  of  a 
cylinder,  which  fits  into  it  exactly — the  other 
half  being  cut  away,  so  as  to  allow  the  metal 
to  flow  in  when  brought  into  position  by  a 
partial  revolution.  The  table  is  also  provi- 
ded with  a  species  of  safety-valve  apparatus 
for  allowing  the  vapour  from  the  metal  to 
escape. 

4.  The  grinding  and  polishing  table  is 
perforated,  and  communicates  with  an  ex- 
haustiog  apparatus.  Strips  of  gutta  percha 
or  vulcanised  India-rubber  are  arranged  upon 
its  top  surface,  on  which  the  plate  of  glass 
is  laid.  The  air  is  then  exhausted  from  the 
under  nde,  and  the  plate  secured  by  atmo- 
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ipheric  preisore,  without  being  liable  to 
fracture,  during  the  grinding  and  poliihiuf 
procees.  Or,  the  top  of  the  table  is  to  be 
corered  with  some  suitable  material,  such 
aa  gutta  peroha,  which  is  rendered  plastic 
by  the  applieation  of  heat,  and  on  which  the 
plate  is  laidt  and  imbedded  by  its  cooling. 
When  the  plate  is  finished  and  to  be  remoTcd, 
the  gutta  peroha  is  rendered  plastic,  as  be- 
fore. 

5.  Instead  of  using  a  "  ponty  red''  in  the 
manufbcture  of  glass,  as  hitherto,  it  is  now 
proposed  to  employ  a  rod  with  elastio  arma, 
which  embrace  the  globe  and  expand  with  it 
when  the  "  flashing  "  takes  place. 

C/oifiw. — 1.  The  improTcments  in  the 
construction  and  arrangement  of  melting- 
furnaces,  and  in  the  form  of  the  pots,  where- 
by their  removal  from  and  placing  in  the 
former  is  facilitated,  and  a  greater  and  more 
uniform  degree  of  hi>at  is  obtained. 

2.  The  self-acting  apparatus  for  fSBedin|; 
the  fbmaee. 

3.  The  construction  of  casting-tables  in 
sections ;  also  the  mode  of  constructing 
them  for  the  purpose  of  casting  slabs  of 
glass  in  vacuo, 

4.  The  mode  of  arranging  tables  whereby 
plates  of  glass  are  retained  in  position  by 
atDin?pher{(:  pressure,  or  imbedded  in  some 
plaatic  material  during  the  grinding  and 
polishing  operations. 

5.  The  mode  of  making  crown  glass. 

William  Nkwton,  C.  E.,  Chancery- 
lane.  For  improvement  in  the  Jaegtutrd 
machine.  Patent  dated  May  5,  1849.  (A 
communication  from  abroad.) 

The  object  of  these  improvements  is— 
1.  To  dispense  with  the  use  of  Jacquard 
cards  and  the  reader  by  the  employment  of 
an  endless  band  of  eloth,  of  a  texture  saffl- 
dentlT  loose  to  allow  needles  to  pass  through, 
on  which  band  the  design  is  produced  in 
gum  colours,  so  as  to  resist  the  action  of  the 
needles.  Or,  the  pattern  may  be  printed  on 
a  fibrlc  In  gam  colours,  as  before,  and  after- 
wards cut  out  and  attached  to  the  endless 
band.  This  band  is  made  to  travel  at  each 
moTcment  of  the  treadle  about  ^th  of  an 
inch  in  front  of  the  sbarp-pointed  ends  of 
one  or  more  rows  of  needles,  Uie  othsr  enda 
of  which  take  iato  spring  boxes,  as  usual. 
These  needles  are  mMiAe  with  eyes,  through 
which  are  passed  cords,  having  tongues  for 
working  the  warp  threada  attached  to  their 
lower  ends.  These  eords  are  made  with 
knots  just  above  a  reed  constructed  with 
indentations.  The  endless  band  is  caused 
to  alternately  recede  from  and  advance  to 
the  needles,  whereby  those  which  come  op- 
posite the  pattern  are  pushed  back,  and  the 
rest  held  fut.  The  needles  that  are  pushed 
back,  carry  with  them  their  cords,  and  lodge 


the  knots  aboTC  the  indentations  of  the  reed» 
so  that  when  the  latter  is  raised  up  a  ahad 
will  be  formed. 

2.  To  substitute  for  the  hameaa  at  prtt- 
aent  in  uae  the  following  arrangement:— 
The  beadles  are  connected  by  cords  to 
levers,  the  free  ends  of  which  rest  upon  tliq 
top  of  a  similar  number  of  rertical  rods, 
underneath  which  Is  supported  an  octagonal 
«<  eylinderr"  each  fisoe  being  furnished  with 
holes  corresponding  to  the  rods,  and  with  m 
stop-pieee  whloh  is  adjusted  over  one  of 
the  holes,  as  required.  The  eylinder  is  made 
to  rise  and  iUl,  and  to  bring  eaek  foee  sue- 
oessirely  under  the  rods. 

CCstmt.— 1.  Dispensing  with  the  use  of 
Jacquard  cards,  and  of  the  apparatus  caDod 
**  the  reader,"  by  the  employmeot  of  an  end- 
less band  of  eloth  on  which  the  deaign  is 
printed  in  gum  colour,  so  m  to  resist  the 
action  of  the  needles. 

2.  Substituting  cords  for  the  ordinary 
wires  in  Jacquard  machines. 

3.  The  arrangement  of  one  or  more  rows 
of  needles  to  be  aeted  upon  by  the  pattern- 
band. 

4.  The  employment  of  the  arrangement  of 
mechanism  for  actuating  the  headlea  of  a 
loom  instead  of  the  ordinary  harness. 

Samson  Woollbu,  Bradford,  York, 
manufacturer.  For  certain  improvemenie 
in  maehmerp  or  apparatui  Jhr  weaving. 
Patent  dated  May  3,  1849. 

The  patentee  describes  and  daims  :— 

1.  A  mode  of  changing  the  motion  of  tbo 
pickers* 

2.  A  method  of  imparting  a  traTerd^ 
motion  to  the  shuttles. 

3.  An  arrangement  for  raiatog  and  lower- 
ing the  shuttle  frame. 

4.  A  peculiar  construction  of  loom  for 
wearing  fabrics  with  figures  by  a  separate 
weft  thread,  which  is  not  made  to  traverse 
beyond  the  figure, 

5.  A  mode  of  raising  and  lowering  the 
shuttle  box. 

6.  A  mode  of  retaining  the  picker  near 
the  extremity  of  the  shuttle  box. 

7.  A  method  ^of  giving  an  alternate  back- 
ward and  forward  motion  to  the  "  cylinder" 
in  Jacquard  machines. 


niCBHT  AintnicAK  patsmts. 
(Selected  firom  the  PraukUn  Journal.) 

Fob  an  Impbovbicbnt  in  Cai,cvi.at» 
INO  Machinbs.    /.  J,  BarwMweH. 

This  invention  consists  of  a  comBseraial 
table  or  ready-reckoner,  containing  the  rari- 
ons  results  previously  calcnlsted  and  ar- 
ranged, consecutively  in  units,  teas,  hua- 
dredS|  &o.,  as  well  as  in  fracttonal  parts 
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whan  danred;  of  suitable  apparatiu  for 
bringing  the  numbers  of  such  table  into 
Tiew  ;  of  a  face  plate  with  openings  fbrmed 
in  it,  to  admit  of  any  portion  of  such  com- 
mercial table  or  ready-reckoner  being  seen 
when  required ;  and,  lastly,  of  a  number  of 
•ocarateW-fiUed  slides,  any  number  of  which 
can  be  withdrawn  for  the  purpose  of  «chl- 
biting  the  numbers  oonstltutlog  the  required 
result ;  the  other  numbers  not  required  for 
the  result  to  be  ascertained  being  concealed 
firom  new.  The  slides  and  the  face-plate 
are  so  adapted  and  srranged,  that  the  opera- 
tor may  readily  see  from  the  front  of  the 
machine  which  slide  to  withdraw,  in  order 
to  disclose  any  result  required. 

Ciaim. — A  ready- rckoning  machine,  coo- 
structed  and  arranged  substantially  as  set 
forth,  so  that  commercial  tables  or  ready, 
reckoners  may  be  used  and  read  for  the  pur- 
pose for  which  they  are  intended,  by  bnng- 
ing  into  view,  by  a  simple  mechanical 
operation,  such  of  the  symbols  or  numbers 
only  as  are  necessary  for,  or  form  part  of, 
the  4>articular  calculation  or  result  to  be 
ascertained,  the  rest  of  the  numbers  on  the 
table  being  at  the  same  time  concealed  from 
▼lew. 

For  an  iMPROvaMVKT  in  Compound 
Rail  for  Railroads.  Bit^amin  ff.  La* 
trobe. 

The  rail  is  composed  of  three  parts,  by 
which  is  secured  an  approximation  to  a  uni- 
formity of  strength  in  the  combined  bar,  by 
breaking  the  joints  at  two  points  instead  of 
one,  which  is  all  that  can  be  effected  by  the 
former  modes ;  and  It  can  be  applied  in 
many  cases  where  the  other  could  not. 

CAidn.— The  combination  of  a  cap-rail 
and  base-rails,  substantially  in  the  manner 
imd  for  the  purposes  set  forth. 

For   an   iMPROYSlfSNT    IN   THB   SlLF- 

▲OTiNO  Railroad  Switch.  Bdward  /• 
Steanu. 

Claim,-^Tbid  application  and  hanging  of 
the  switch  rail,  so  as  to  turn  horizontally  on 
a  pivot,  as  set  forth,  in  combination  with 
•  horizontal  lever  beneath  the  flat  plate, 
and  a  spring  adjng  upoi^  it,  and  through 
it,  upon  the  switch  raU,  and  thus  keeping 
the  switch  rail  pressed  against  the  narrow 
end  of  the  tapenng  rail,  when  the  oars  are 
Dot  passed  through;  also  in  combination 
with  a  tilting  frame  below,  and  flanch 
levers  resting  upon  it  at  one  end,  and 
crowning  levers  at  the  other,  and  the  arrang- 
ing of  these  latter  levers  so  as  to  arrest  the 
lone  arm  of  the  one  or  the  other  of  the 
boiuontal  levers,  and  thus  hold  fast  the  one 
or  the  other  of  the  switch  rails,  according  as 
the  one  or  the  other  side  of  the  tilting  frame 
is  depressed  by  a  moveable  lever  attached 
to  the  looomotiTe  or  car,  pressing  oa  the  one 


or  the  other  of  the  crowning  levers  in  going 
towards  the  turnout,  or  by  the  flanch  levers 
at  the  other  end  of  the  fhime  in  coming  back 
on  the  one  or  the  other  track,  as  set  forth^ 

For  an  Improve  mbnt  in  Fountain 
Pbn-holdirb  and  Nibs.  A,  8,  Lyman 
and  M,  W.  Baldwin. 

Claim, — Ist.  A  method  of  supplying  ink 
to  pens  horn  a  reservoir  in  the  nandle,  by 
means  of  a  bag  or  chamber,  the  whole  or 
part  of  which  is  made  of  gum  elastic  or 
other  yielding  substance,  substantially  as 
set  forth,  whereby  the  writer  can,  by  the 
pressure  of  the  finger  or  thumb,  supply  the 
nib  with  ink  while  writing,  and  thus  avoid 
the  necessity  of  dipping  the  pen.  Also  a 
method,  substantiallv  as  set  forth,  of  pre- 
venting the  escape  of  ink  from  the  fountain, 
by  combining  a  spring  plug,  attached  to 
the  cap  I  as  set  forth.  And  finally,  making 
pens  by  coating  or  plating  quill  nibs  with 
metaL 

For  an  Improvbmbnt  in  Sblp-load- 

INO  AND  SbLF-CAPPING  RbPBATINO  FlRB- 

ARM8.    Milo  Af,  Cau, 

Claims,— lit.  The  employment  of  an  end- 
less chain  of  cartridge-boxes,  open  at  both 
ends,  for  conveying  the  cartridges  in  succes- 
sion to  the  chamber  of  the  fire-arm,  in  com- 
bination with  a  table  for  preventing  the  de- 
scent of  the  cartridges,  and  a  guide  for  the 
ramrod  through  the  same  in  driving  the 
csrtridge  from  the  conveyor  into  the  cham- 
ber. 

2nd.  The  employment  of  a  jointed  lever, 
in  combination  with  an  endless  chain  of 
cartridge-boxes,  for  revolving  the  same,  pro- 
pelling the  ramrod  or  piston,  and  closing 
the  segment  stopper  into  the  hollow  breech- 
pin,  as  set  forth. 

3rd.  The  use  of  a  revolving  diso  of  nip- 
ples, containing  the  percussion  caps.  In 
combination  with  the  lock,  for  producing 
successive  discharges,  as  set  forth,  irrespec- 
tive of  the  endless  chain  of  cartridge-boxes 
.and  jointed  leverf»  and  other  parts  of  the 
fire-arm. 

For  an  Improybmrnt  in  Manufac- 
turing Shbct-I'Iad.  John  Robertton, 
Brooklffn, 

Claim. — ^A  mode  of  manufacturing  such 
hollow  cylindrical  forms  of  lead,  and  other 
soft  metals  and  compounds,  into  sheets,  by 
first  placing  them  round  a  roller  whose  axis 
may  be  in  a  horiaontal  plane,  or  in  one  of 
any  inclination,  and  then  rolling  it  by  any 
known  ^mechanical  means,  until  it  shall  be 
rolled  to  a  Ivroper  thickness,  substantially  as 
set  forth,  wnereby  handling  the  sheet  during 
the  process  is  avoided,  and  a  continuous 
rotary  motion  in  one  direction  may  be  given 
to  the  rolls.  Also,  the  construction  of  the 
carrying  roller,  oonatmcted  iubatanti«lly  as 
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let  forth,  and  the  maBufoctore  therewith  of 
hollow  cylindrical- formed  pieces  of  lead,  or 
other  soft  metal  or  compound,  into  sheets 
by  rolling,  combined  with  the  moyeabie 
bearings  and  pressing  roller  or  rollers,  sub- 
stantisdly  as  set  forth.  And  lastly,  the  ma- 
nufacture of  lead,  or  other  soft  metal  or 
compound,  into  sheets,  by  supporting  a 
hollow  form  thereof,  and  rolling  it  by  one  or 
more  pressing  rollers,  forced  against  the 
outside  of  the  form  as  it  becomes  thinner, 
and  drawing  out  the  extended  form  when 
required. 

Foe  an  Impboybmbnt  in  Table  Cut- 
LBET.    Marvin  Smith, 

Claim, — Making  table  knives  and  forka 
with  the  bolster  between  the  blade  of  the 
knife  (or  prongs  of  the  fork)  and  the  shaft, 
as  set  forth  ;  also  placing  the  bolster  or  ful- 
crum, across  which  the  weight  of  the  handle 
causes  the  blade  of  the  knife  (or  prongs  of 
the  fork)  to  be  elcTated  above  the  table, 
nearer  to  the  point  of  the  knife  or  fork,  and 
farther  from  the  handle,  thereby  saving  the 
loading  of  the  handle  and  other  consequent 
injury. 

Foe  an  Impeoybmbnt  in  Macbineet 
FOE  Doubling  and  Twisting  Yaen. 
Thonuu  Lyle, 

C/aifN.— Constructing  the  flyer  with  several 
divisions,  or  spaces,  for  the  reception  of  as 
many  bobbins  as  there  are  threads  to  be 
twisted, one  arranged  over  another  in  the  same 
vertical  axis,  having  grooved  division  plates, 
guide  wires,  and  hollow  journal,  through 
which  the  several  threads  from  the  bobbins 
are  passed,  to  be  doubled,  twisted  and  reeled, 
in  combination  with  the  reel,  upon  which 
the  threads  or  yams  are  reeled,  as  fast  aa 
they  are  doubled  and  twisted — ^the  whole 
revolving  simultaneously  in  the  manner  and 
for  the  purpose  set  forth,  whether  the  seve- 
ral parts  be  combined  and  arranged  as  set 
forth,  or  in  any  other  mode  which  is  sub- 
stantially the  same. 

Foe  an  Impeotbmbnt  in  Ctlindeicai. 
Weoitght  Nail  Machinbs.  Charlei  J. 
Biehardi. 

This  invention  oonsisti  in  making  a  ma- 
chine to  produce  nails  from  rods  by  means  of 
cylinders,  four  being  used ;  two  of  which 
are  composed  of  a  duk,  with  cams  attached 
to  springs,  and  the  centre  or  disk,  while 
there  are  two  others  which  are  for  closing 
the  cams  ;  these  cams  with  the  springs  con- 
nected, are  called  spring  hammers.  The 
two  cylinders  of  spring  hammers  form  the 
nail  on  their  peripheries,  and  sides  or 
flanches ;  these  being  so  shaped  as  to  give 
shape  to  the  nails.  The  form  of  the  nail  to 
be  produced  is  formed  upon  the  periphery 
and  flanch  of  the  cylinders ;  that  is,  the 
form  of  the  head  is  indented  into  and  the 


points  raised  upon  the  surface  of  these  cy- 
linders of  spring  hammers ;  so  that  by  pass- 
ing the  rods  through  betwen  the  cylinders 
(the  rods  being  at  a  welding  heat),  the  rod 
will  be  converted  into  nails. 

C2aiin.*^The  spring  hammers,  combined 
into  a  cylinder  in  manner  and  for  the  pur- 
poses set  forth,  vis.,  making  nails,  spikea, 
brads,  and  such  like  articles. 

Foe  an  Impeovbmbnt  in  Lamps.— 
SatMul  Rodman, 

This  invention  consists  in  an  improve- 
ment on  the  Argand  lamps,  which  ia  in  sub- 
stituting for  the  tubular  woven  wick,  a  series 
of  small  wicks  passing  through  perforationB 
drilled  in  a  heavy  metallic  tube,  sanoandiBg 
the  central  air  tube. 

Claim. — The  combination  and  arrange- 
ment of  the  heavy  metallic  tube  or  bumery 
having  longitudinal  perforations  filled  with 
a  series  of  wicks,  with  the  central  air  tubep 
sobstantially  as  set  forth. 

Foe  an  Impeovembnt  in  Alloys  poe 
Shbbt  Metals.     Timothy  D.  Jaekaon, 

The  materials  employed  in  making  this 
alloy  are  copper  64  ounces,  zinc  22  to  26 
ounces,  India  tin  1  to  4  ounces. 

Foe  an  Impeoybmbnt  in  Saw  Mills. 
William  Finh. 

Clttimi. — Ist.  The  method  of  changing  tha 
motions  of  the  carriage  to  feed  or  gig  bade 
by  the  employment  of  a  transverse  tdiding 
frame,  containing  the  feed  hands,  and  tappet 
wheel  and  pinion ;  which  latter  traverses  the 
lines  of  cogs  on  ths  head  and  tail  blocka,  and 
those  on  the  side  of  the  carriage  for  resetting 
the  log,  which  feed  hands  advance  the  car- 
riage to  the  saw,  whilst  the  motions  of  the 
saw  and  carriage  are  continuous  and  uninter- 
rupted, except  by  momentary  pauses,  con- 
sequent upon  engaging  the  pinion,  with  the 
racks  of  the  tail  blocks  and  carriage,  and  dis- 
engaging it  from  the  rack  of  the  End  blockp 
as  set  forth. 

^  2.  The  combination  of  double  CKceo- 
trics  on  the  levers  with  single  ezoentrios 
for  moving  the  slide  to  which  the  log  is 
dogged  to  the  right  or  to  the  left,  by  in- 
clining the  lever  to  the  right  or  to  the  left, 
snd  causing  the  arm  of  the  transverse  slid- 
ing frame  to  actuate  the  eooentric,  previously 
to  reversing  the  movement  of  the  car- 
riage, and  whilst  the  saw  is  in  the  groove 
of  the  head  block,  for  setting  the  log  at  the 
head  block. 

S.  The  employment  of  the  shaft,  pinion, 
and  tappet,  cog  wheel,  and  arm,  in  oombi- 
nation  with  the  main  shaft  for  operating  the 
carrii'ge  and  transverse  sliding  frame,  and 
other  parts,  as  set  forth. 

4.  The  employment  of  the  transverse  slid- 
ing frame,  in  combination  with  a  propelling 
shaft,  pinion,  and  racks  for  setting  the  log 
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on  tHe  head  block,  and  changing  the  motion 
of  the  carriage*  as  act  forth. 

5.  A  method  of  adjaating  the  rack  for 
the  purpote  of  leaving  a  stub  short  on  the 
boorda  by  bringing  the  rack  into  gear  with 
the  pinion  before  the  saw  has  passed  through 
the  log,  and  also  a  method  of  sawing  tnih* 
out  a  atnb  short,  by  bringing  tlie  rack  into 
gear  with  the  piidon,  after  the  aaw  haa 
paaaed  through  the  log  and  entered  the  grooTO 
of  the  tail  block,  dfected  by  moving  the 
alide  towards  or  from  the  aaw,  and  secnring 
it  permanently  to  the  tail  block  by  a  pin, 
wMch  ia  inserted  into  a  hole  in  the  sUde. 

6th.  The  employment  of  a  shield  in 
combination  with  a  ratchet  bar  and  car- 
riage, for  preventing  the  action  of  the  feed 
hands  npon  the  carriage  daring  the  operation 
of  setting  large  loga  by  hand. 

For  an  Iiipaovbmknt  in  the  Compo- 
sition OF  Slats  Pencils.  LewitJ.  Cohen, 

CfatM.— What  I  daim  as  my  invention, 
Is  the  mixing  or  combining,  in  cerlain  pro- 
portiona,  the  materiala  of  alumina  (in  any 
of  its  forms),  with  French  chalk,  or  with 
soap  stone,  in  combination  with  water,  for 
making  of  a  clay  or  masa  for  making  white 
alate  pencils,  and  the  process  of  making  the 
same,  aa  act  forth. 

Foe  an  Improvement  in  Filling  Bar- 
rels WITH  Flour.    B,  Bowman  and  A. 

Graim.-*What  we  claim  as  ovr  invention, 
is  a  new  and  usefdi  method  of  filling  flour 
into  barrels  in  a  mill,  and  weighing  the 
flour  and  barrel  together  by  one  proeeas,  by 
means  of  a  moveable  trough  auspended  on 
sxle  points  near  the  centre  of  its  sides,  giv. 
ing  a  preponderance  to  that  division  of  it 
that  is  fiarthest  from  the  barrel,  and  a  pair 
of  platform  acales  fixed  below  the  light  end 
of  the  trough,  upon  one  end  of  which  acalea 
the  empty  barrel  is  placed  to  receive  the 
flour  from  the  trough,  and  on  the  other  end 
theweighta  are  placed,  with  the  end  of  a 
lever  mortiaed  on  it  also,  which,  rising  with 
that  end  of  the  acalea  when  the  barrel  has 
reached  ita  weight,  unloopa  or  nnhooka  a  rod 
or  wire  from  a  pin  in  the  fnmework  above^ 
which  stayed  at  rest  an  inclination  towards  the 
barrel  while  it  was  filling,  and  thus  permits 
the  trough,  by  its  unequal  balance,  to  re- 
verse ita  inclination,  and  convey  the  surplus 
flour  into  a  chest  on  the  opposite  side  to 
receive  it. 

For  an  Improvememt  in  an  Apparatus 
FOR  Dbawino  and  Measurino  Liquids. 
John  H.  Heektr. 

"  The  nature  of  my  Invention  consists  in 
forming,  in  the  tubes  through  which  the 
Uquid  flows  from  the  cask  to  the  measure,  a 
segment  chsmber  oontalning  a  valte,  which 
if  moved  up  and  down,  to  let  on  or  itop  off 


the  flow  of  the  liquid  as  required,  by  means 
of  levera,  springs,  suspended  float,  and  other 
mechanical  contrivances,  so  combined  and 
arranged,  in  relation  to  the  valve,  as  to  close 
said  valve  and  stop  off  the  flow  of  the  liquid 
from  the  cask,  without  the  aid  of  an  atten- 
dant, by  the  rising  of  the  liquid  in  the  mea- 
sore  aeUng  on  the  float,  causing  the  fastening 
(holding  the  valve  open)  to  be  detached  from 
the  lever  to  whJch  the  valve  Is  secured,  and 
allowing  the  valve  to  be  forced  down  by  a 
apring  pressing  against  the  lever.  And  also, 
in  combining  with  the  apparatus  an  alarm 
bell,  whioh  is  caused  to  strike  when  the  valve 
is  closed,  in  order  to  call  the  attention  of 
the  attendant  to  the  fact.". 

Claim, — The  mode  of  meaauring  liquids 
by  means  of  the  combination  of  the  measnret 
tubes,  valve,  lever,  hinged  bar,  catch,  roller, 
spriogs,  cord,  and  float,  arranged  and  ope- 
rated as  set  forth.  '*  I  also  daim  the  combi- 
nation of  the  alarm  with  the  measuring  ap- 
paratns,  by  meana  of  the  lever  and  chain, 
for  giving  notice  when  the  measure  is  filled 
and  the  valve  or  gate  is  shut,  as  set  forth." 
♦ 

ACTION  OF  MAGNETISM  ON  ALL  BODIES. 
BY  M.  EDMOND  BXCaUERSL. 

At  the  meeting  of  the  21st  May  lest,  of 
the  Academy  of  Sciences  of  Paris,  M.  £. 
Becquerel  communicated  a  memoir  upon 
the  efliscts  of  magnetism  upon  all  bodies,  the 
results  of  whioh  are  given  in  the  Compiu 
Bendta  of  that  date. 

The  following  are  the  general  deductions, 
the  proofs  of  which  will  be  anxiously  looked 
for  by  men  of  science  who  have  paid  atten- 
tion to  the  recent  experiments  on  diamag- 


1.  *' All  bodies  become  magnetic,  as  soft 
iron  itself  does,  under  the  influence  of  a 
magnet,  but  in  a  greater  or  less  degree  ac- 
cording to  their  nature." 

2.  *'  The  temporary  magnetism  of  a  body 
does  not  depend  upon  its  mass,  but  on  the 
manner  in  which  tbe  ether  is  distributed  in 
the  body." 

3.  "  A  substance  is  drawn  towards  a 
magnetic  centre  by  the  difference  of  the 
actions  exerted  upon  this  substance,  and 
npon  the  volume  of  the  medium  displaoed 
by  it." 

Tbe  effects  were  measured  by  the  torsion 
developed  upon  small  bare  of  the  various 
subataoces,  by  an  enormous  electro-magnet. 
The  continual  oscillations  are  prevented  by 
suspending  under  each  bar  a  little  sphere  of 
lead  or  zinc,  immersed  in  water  or  a  solu- 
tion of  chloride  of  caldum.       « 

**  Measuring  in  this  way  the  actions  ex- 
erted upon  substances  moring  in  different 
media,  I  conrinced  myself  of  the  enormous 
infloeDGo  exerted  by  the  iwrouodlDg  me^ 
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diuiD.  Thui)  common  glass,  which,  in  the 
air,  is  attracted  by  the  two  poles  of  a  mag- 
net, is  Btronj^lj  repelled  by  these  same  poles 
when  in  solations  of  iron  or  nickel :  sulphur 
and  white  wax,  which,  in  the  air,  are  re- 
pelled by  the  centres  of  magnetic  action,  are, 
on  the  contrary,  attracted  when  they  are 
immersed  in  concentrated  solutions  of  chlo- 
ride of  calcium  or  chloride  of  magnemum." 

The  following  are  his  remarks  upon  the 
third  general  law  announced  aboye : — 

"  Thus  a  body  is  attracted  or  repelled  by 
a  magnedc  centre,  according  as  it  is  im- 
mers^  in  a  medium  less  or  more  mag- 
netic than  itself;  Just  as  a  balloon  fiUeid 
with  gas  falls  to  the  surface  of  the  earth,  or 
rises  in  the  atmosphere,  according  as  the 
gas  is  more  or  less  dense  than  the  air.  This 
third  principle  is,  therefore,  analogous  to  the 
principle  of  Archimides  as  to  gravity,  with 
tids  difference — that  the  latter  applies  to 
the  mass  of  the  body,  while  the. magnetic 
intensity  developed  in  a  substance  by  induc- 
tion in  nowise  depends  upon  it.  Hence  it' 
results  that  the  attractions  and  repulsions 
exerted  upon  different  bodies,  by  either  pole 
of  a  magnet  near  which  they  are  brought, 
depend  upon  the  same  cause,  and  not  upon 
two  different  orders  of  phenomena.  In  fact, 
under  the  conditiotis  ik  which  the  experi- 
ments wtre  performed,  the  attractions  and 
repulsions  follow  the  same  laws,  and  vary  in 
the  same  way,  proportionally  to  the  square 
of  the  magnetic  intensity/' 

To  explain  the  fket  that  all  bodies  are  not 
attracted  by  the  magnet  tfi  vacuo,  and  that 
certain  substances,  such  as  bismuth,  sulphur, 
phosphorus,  &e.,  are  almost  as  much  re- 
pelled in  vacuo  as  in  air,  "  it  is  necessary  to 
admit  that  the  etherial  medium,  by  means  of 
which  magnetic  actions  are  transmitted,  is 
influenced  in  the  same  way  but  in  a  different 
degree  in  a  void  space,  and  in  one  contain- 
ing matter ;  and  that  a  Toid  space  behaves 
like  a  medium  more  magnetic  than  the  snb- 
Btanoe  which  is  most  repelled ;  that  Is  to 
•ay,  bismuth." 

"  Certain  gases,  such  as  nitrogen,  nitrons 
oxide,  hydrogen,  and  carbonic  acid,  expe- 
rience no  appreciable  action  from  the  mag- 
netism, in  comparison  with  the  torsion  of  a 
silver  wire  0*045  mm.  (0*018  in.)  in  dia- 
meter, and  35  centimetres  (14  in.)  long,  but 
that  oxygen  is  sufficiently  magnetic  to  have 
its  action  easily  measured.  The  air  is  also 
magnetic,  and  as  its  magnetic  power  is  only 
about  the  fifth  of  that  of  oxygen,  it  follows 
that  the  effect  is  due  solely  to  the  presence 
of  this  latter  ^as." 

•  •*  While  seeking  to  show  the  magnetic 
power  of  oxygen,  by  some  method  other 
than  that  by  the  differences  of  attraction  and 
repulsion,  which  show  themselves,  with  small 
ban  of  glass  and  wax  immersed  sucoessively 


til  vacuo  and  oxygen,  it  occurred  to  me  to 
measure  the  action  exerted  by  the  magneU 
upon  little  cylinders  of  charcoal  which  con- 
dense certain  gaseous  substances  in  large 
proportiohs.  I  then  found  that  a  smati  bar 
cf  charcoal,  which  hat  condetued  oxygem^ 
otcillattt  between  the  polee  of  a  etrong  wutg- 
net  like  a  email  magnetized  bar,  whilst,  m 
vacuo,  it  is  in  general  repelled,  and  always 
feebly  influenced  by  the  action  of  magnet- 
ism." 

**  Comparing  the  power  of  oxygen  with 
that  of  iron,  we  conclude  that  1  cubic  metre 
(10*78  cubic  feet]  of  air  has  an  action  repre- 
sented by  11  centigrammes  (1*65  cnons)  of 
iron.  If  we  reflect  that  the  earu  is  sur- 
rounded by  a  mass  of  air  equal  in  weight  to 
a  stratum  of  mercury  76  centimetres  (30*4 
inches)  in  depth,  it  may  be  asked  whether 
such  a  mass  o^  magnetic  gas,  eontinoallj 
agitated  and  submitted  to  variations,  both. 
regular  and  irregular,  of  pressure  and  tem- 
perature, does  not  interfere  in  the  pheno- 
mena dependent  upon  terrestrial  magnetism^ 
and  perhaps  in  the  diurnal  variations  of  the 
magnetic  needle.  In  fact,  if  we  calculate 
the  magnetic  power  of  this  fluid  mass,  we 
find  it  equivalent  to  an  immense  sheet  of 
iron,  rather  more  than  one-tenth  of  a  milli- 
metre (0*004  in.)  in  thickness,  and  covering 
the  whole  surface  of  the  globe.*' 

'*  Finally,  we  may  then  regard  as  demon- 
strated the  principles  announced  above,  to 
wit: — that  all  bodies  obey  the  action  of 
magnetism,  but  in  different  degrees,  and 
that*  the  repulsions  which  show  themselves, 
of  the  two  poles  of  a  magnet  upon  certain 
substances,  are  due  to  the  fact,  that  these 
substances  are  immersed  in  a  medium  more 
magnetic  than  themselves,  which  medinm, 
by  its  reactions,  gives  rise  to  the  effjeets  ob- 
served. I  do  not,  therefore,  admit  anj 
difference  between  what  has  been  called 
diamagnetitm  and  magnetism  properly  so 
called.*' 
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John  Cowley,  of  Walsall,  Stafford,  mannfiictarer; 
and  John  Hiekmsn,  of  Aston,  Warwick,  clerk,  for 
improvements  in  the  maaitfiictiire  of  bedsteads, 
chairs,  tables,  couches,  and  tubular  or  hollow 
articles.    November  2 ;  six  months. 

George  Park  Macindoe,  of  Mountblow,  Scotland, 
for  certain  improvements  hi  machinery  or  appara- 
tus applicable  to  the  preparation,  spinning,  doub* 
ling,  and  twisting  of  cotton,  wool,  silk,  luiT,  and 
other  fibrous  substances.  November  2 1  six 
months. 

Adam  Cottom,  of  the  firm  of  John  Elce  and  Co., 
of  Manchester,  machine  makers,  for  improvcmentj 
in  machinery  to  be  used  in  preparing  and  spinning 
cotton,  and  other  fibrous  substances.  ( Behiy  a  com- 
munication.)   November  2;  six  months. 

John  Joi'dan,  of  Liveri)oolj  enginccr/for  certain 
improvements  in  the  constmction  of  ships  and 
other  vessels  navigating  on  water.  Novemb«r  2 ; 
six  months. 
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viActen  Vidle,  Ibrmerly  ot  Paris,  Franee,biitiioir 
of  Soath  street,  Ftnsbury,  French  advocate,  for 
certain  improvemehts  In  conveyances  on  land  and 
water.    Novembers;  six  months. 

Frederick  Oetavlus  Palmer,  of  Great  Button- 
atreet,  ifMdlesex,  gentlelnan,  for  certain  improve- 
ments in  the  inanuoctore  of  candles,  and  also  In 
tne  machinery  for  the  manufacture  of  such  matters. 
November  8 ;  six  months. 

C^uurles  Cowper,  of  Southampton  -  buildings, 
Chsheery-lahe,  for  improtemeDts  In  the  treatment 
of  coaI,  and  in  separating  coal  and  other  substances 
Ihnn  fbreign  ifaatters,  and  in  the  manufiieture  of 
artifldal  tat\  and  coke,  and  in  the  distillation  and 
tfeatment  of  far  and  other  products  flrom  coal ; 
together  with  improvements  in  the  machineir  and 
■j^amtus  employed  for  the  said  purposes.  (Being 
a  communication.)    November  $;  six  months. 

Michael  John  Haines,  of  Lucas-street,  Gommei^ 
dal-road  East,  Middlesex,  leather-pipe  maker,  for 
Itnprtivements  in  the  manufacture  of  bands  fbr' 
driving  machinery  In  hose,  or  pipes,  and  bulTera 
fbr  rail iray  ptuposes.    November  2;  six  months. 

Hiram  Tucser.  of  Roxbury,  Massachusetts, 
United  States  of  America,  fbr  a  certain  hew  or  im- 

S roved  mannfikcture  of  mantle-pieces.  November 
;  six  months. 

William  BuckweU.  of  the  Artificial  Granite 
Works,  Jtettersea,  Surrey,  civil  engineer;  and 
Joseph  Apsey,  of  BlackfMars,  in  the  same  county,- 
engineer,  for  improvements  in  steam  engines,  and 
inpropcdilng  vesstis.    Novembers;  six  months. 

WilliamMorrls,  of  Cold  Bath-square,  Middlesex, 
eivil  togineer,  for  improvements  in  the  preparing 
of  clay,  and  In  the  manufacture  of  briclu,  tiles, 
and  other  articles  made  of  clay  or  brick-earth. 
Novembers;  Six  months. 

James  Combe,  of  Belfast,  Ireland,  engineer  and 
machinist,  for  improvements  in  moohindry  for 
hackline  flax  and  hemp,  and  in  machinery  for  pro- 
ducing flax  yarns.    November  S ;  »iX  months. 

Alf^d  Barlow,  of  Friday-street,  London,  Ware- 
houseman, foi*  certain  improvements  in  weaving. 
November  S ;  six  months. 

William  Edward  Newton,  of  Chancery-lane,  c!f  11 
•ttglneer,  for  improvements  in  machinery  for  dress- 
ing, shaping,  cuttijig,  and  drilllag  or  boring  rocka 
or  stone ;  part  of  wliich  improvements  are,  with 
certain  modifieations,  applicable  to  niachinery  or 
apparalua  ibr  driving  piles.  (Being  a  communicar 
tion.)    Novembers;  six  months. 


Jamea  Buck  Wltson,  of  St.  Helens,  Lancaster, 
rope-maker,  for  certain  improvements  in  wire 
ropes.    Novembers;  six  months. 

Charles  Edwards  Amos,  of  the  Grove,  Southiwark, 
Surrey,  engineer,  and  Moses  CJlark,  of  St.  Mary 
Cray,  Kent,  engineer,  ibr  improvements  in  the 
manufacture  of  paper,  and  in  the  apparatus  and 
machinery  used  therein,  part  of  which  apparatus  or 
machinery  is  applicable  for  regulating  the  pressure 
of  fluids  for  various  purposes.  November  10;  six 
months. 

Charles  Matthew  Barker,  of  Lower  Kennington- 
lane,  Surrey,  engineer,  for  ImproTements  in  sawing 
or  cutting  wood  and  metals.  November  10 ;  six 
months. 

Eichard  Ford  Sturges  and  Jonathan  Harlow, 
both  of  Birmingham,  for  improvements  In  bed- 
steads.   November  10 ;  six  months. 

Enoch  (Hiambers,  of  Birminghain,  smith,  for 
improvements  In  the  manufacture  of  wheels.  No- 
vember 10;  six  months. 

Thomas  Keely,  of  Nottingham,  manufscturer, 
and  William  Wilkinsom  of  the  same  place,  frame- 
work knitter,  fbr  certain  Improvements  in  looped 
or  elastic  fabrics,  and  In  articles  made  therefrom ; 
also  certain  machinery  for  producing  the  said  im- 
provements, which  is  applicable  in  whole  or  in  part 
to  the  manufacture  of  looped  fiibrics  generally. 
November  10;  sixmontha. 

Samuel  Brown  Oliver,  of  Woodford,.£ssex,  gen- 
tleman, for  certain  improvements  in  dyeing  and 
dyeing  msterials.  (Being  a  communication.)  No- 
vember 10 ;  six  months. 

Henry  Henson  Henson,  of  Hampitead,  Middle-  • 
sex,  gentleman,  for  ceriain  improvements  in  rail- 
ways and  In  railway  carriages.  November  10 ;  six 
months.  To  be  dated  14th  June,  1849.  By 
Writ,  &c. 

Rowland  Brotherhood,  of  Chippenham,  Wilts, 
railwaycontractor,  for  an  apparatus  or  mode  for  cover- 
ing trucks  and  wagons  on  railways,  road  wagons, 
and  canal  boats,  so  as  efibctuaUy  to  protect  goods 
in  the  course  of  public  transit  from  theft  or  damage, 
and  at  the  same  time  to  allow  of  such  trucks  and 
wagons  being  loaded  and  unloaded  with  equal  faci- 
lity.   To  be  dated  July  18;  six  months. 

The  two  last  patents  being  opposed,  were  not 
sealed  till  the  10th  of  November,  but  bear  date  the 
dbysthey  respectively  would  have  been  dated  had  no 
opposition  been  entered  by  order  of  the  Lord  Chan- 
cellor. 
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Proprietors'  Names.  Addresses. 

Bex^amin  Richards Dudley  Port  Foundry,  Tipton.. 


Subjects  of  Design. 
Metallic  moulds  for   casting 
weights    and   cable   chain, 
studs  and  stays. 

Weiss  and  Son Strand,  London..^ Invalids  reclining  bed  coucb. 

m.^.^ «... A  "Taking -up"  roller    for 


William  Rye Oldham 

Thomas  Tocer  ....« Dean  street,  Soho. 


power  looms. 
.  The  Calorifere. 


Joseph  Deeley^  of  the  Iioiidon  wad  Newport  Iron  "WorkSy 
Newport,  Moii]D.oathahire, 

"DESPECTFULLY  recommends  to  the  notice  of  the  Public  his  Patent  Foundry  Furnace,  which  has  been 
-■*  effectually  tested  and  is  now  in  constant  use  at  the  above  works,  where  it  may  be  inspected  by  all 
persons  interested.  This  Famaee  operates  without  the  aid  of  any  motive  power  to  impel  the  air.  An 
immense  saving  is  the  consequence,  both  in  erecting  and  working.  One-third  of  the  coke  usually  required 
ia  more  than  suffleient ;  a  loss  of  only  twenty-two  poun.ds  to  the  ton  being  sustained  In  smelting.  Tlie 
Iron  melted  in  this  Furnace  also  undergoes  an  extraordinaiy  improvement  in  quality.— Scotch  Pig  and 
Scrap  being  returned  equal  to  the  best  cold  blast  in  point  of  strength,  and  capable  of  being  cbipped  or 
filed  with  the  greatest  facility.  Foundries  using  the  Furnace  may  exist  in  the  most  densely  populated 
cities,  without  causing  the  least  nuisance,  all  smoke,  dust,  and  ndse  being  entirely  avoided. 

Ttio  Foreign  Patent  Rights  of  the  above  are  for  disposal,  affording  Capitalists  the  most  favourable  oppor- 
tunity for  profitable  investment.— if  ji^p/j^  to  the  Patentee  at  above. 
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OUTTA  PERCHA. 

Wharf  Road,   CUp  Road,   London, 

IT  cannot  now  be  doubted  even  by  the  most  tcep- 
Ucal.  but  that  6UTTA  PEllCHA  must  hence- 
forward  be  regarded  ai  one  of  tlie  blessings  of  a 
graclottsP  rovidenoe,  inasmuch  as  it  affords  a  sure 
and  certain  protection  from  cold  and  damp  feet, 
and  thus  tends  to  protect  the  body  from  disease 
and  premature  death.  Gutta  Pereha  Soles  keep 
the  feet  WARM  IN  COLD,  AND  DRY  IN  WET 
WJBATHER.  They  are  much  more  durable  than 
leather  and  also  cheaper.  These  soles  may  be 
steeped  for  movths  toobthbk  in  cold  water,  and 
when  taken  out  will  be  found  as  firm  and  dry  as 
when  first  put  in. 

Gutta  Pereha  Tubinf;, 

Beiiig  so  extraordinary  a  conductor  of  sound,  la 
used  as  speaking  tubes  in  mines,  manufactories, 
hotels,  warehouses,  ftc.  This  tubing  may  also  be 
applied  in  Churches  and  Chapels,  for  the  purpose 
or  enabling  deaf  persons  to  listen  to  the  sermon,  &c. 
For  conveying  messages  from  one  room  to  another, 
or  ttom  the  mast-head  to  the  deck  of  a  vessel.  It 
Is  inviduable.  For  greater  distances  the  newly* 
Invented  Electric -Telegraph  Wire  covered  with 
Outta  Pereha  is  strongly  recommended. 

BliU  Bands. 

The  increasing  demaud  for  the  Gutta  Pereha  strap- 
ping for  driving  bands,  lathe-straps,  &c.,  tally  Jus- 
tifies the  strong  recommendations  they  have  every- 
where received. 

Gutta  Perelia  Pvmp  Buckets, 
Clacks,  Arc. 

Pew  applications  of  Gntia  Pereha  appear  likely 
to  be  of  such  extensive  use  to  manulkctorers,  en- 
gineers, &c.,  as  the  substitution  of  it  for  leather  in 
Sump  buckets,  valves,  ftc.  These  buckets  can  be 
ad  of  any  size  or  thickness  without  skam  or 
joiXT,  and  as  eold  water  wiU  never  tqfttm  IAsm, 
they  seldom  need  any  repair. 

Gutta  Pereka  Picture  Frames* 

The  Gutta  Pereha  Company  having  supplied 
HEa  MAJESTY  THE  QUEEN  with  several  ela- 
borate Gutta  Pereha  Picture  Frames  for  Bucking- 
ham Palace,  which  have  been  highly  approved  by 
the  Royal  Family,  fully  anticipate  a  great  demand 
for  frames  fVom  the  nobility  throughout  the  coun- 
try. In  order  that  the  picture-frame  makers  may 
not  be  injured,  the  Company  will  supply  the  trade 
with  the  mouldings,  corner  and  centre  pieces,  &c., 
and  allow  them  to  make  vr  the  frames.  Pattern 
books  for  the  trade  are  now  ready. 

Outta  Pereha  soles,  solution,  inkstands,  card- 
trays,  medallions,  picture-ftames,  brackets,  mould- 
ings, window- blind  cord,  soap-dishes,  tap-ferrulea, 
cornices,  vases,  fire-buckets,  bowls,  pen-trays,  ste- 
thoscopes, thin  lining,  thread,  fiower-pots,  ear- 
trumpets,  &c.,  &c.,  manufactured  at  the  Company's 
Works,  Wharf-road,  City-road,  London;  and  sold  by 
their  Wholesale  dealers  in  town  or  country. 

TNVENTOR6  or  Patentees  requiring  the  USE  of 
^  One  or  Two  Superior  IRON  STEAM  BOATS, 
ICO  ft.  Long,  25-Horse  Power  (one  with  Condensing 
the  other  with  High-Pressure  EnglDes),  can  be  Ac- 
ojmmodated  on  Moderate  Terms ;  the  Crank  shaft 
of  one  is  below  the  Water-line,  making  120  Revdlu- 
tions  per  minute,  being  poeuliarly  well-adapted  for 
trying  Submerged  Side-propellers. 

Apply  to  Mr.  St«cl|  U,  Southtmpton-buUdlngs, 
Holhom. 


Central  Patent  Agenqr  Oflice^ 
Brussels. 

IT  has  long  been  the  opinion  of  many  Scientifie 
Men,  Inventors  and  Manufacturers,  thai  It 
would  be  of  the  greatest  utility  to  establish  in  some 
central  part  of  Europe,  a  Consulting  Agency  Office, 
directed  by  an  experienced  Engineer,  who  mi^U 
assist  Inventors  by  his  experience  and  advice,  to 
procure  Patents  (Brevets)  and  prepare  the  requ!- 
aite  papers,  and  to  promote  genraaUy  the  Interssts 
of  his  clients. 

Influenced  by  this  prevailing  feeling  on  the  aob- 
Jeet,  M.  Job  Dixov,  oonsulting  Engineer!  Knight 
of  the  Netherlands  Lion,  ftc,  has,  at  the  aoliotta- 
tion  of  numerous  scientific  friends  in  England  and 
the  Continent,  opened  a  Patent  Agency  Ofllce  at 
Brussels, 

Rue  d' Artifice,  84,  bis.  Boulevard  de  Waterloo, 

Where  orders  will  be  received  for  the  Prociii»> 
tion  of  Patento  of  Invention  for  the  variona  States 
of  Europe,  and  the  United  States  of  Amerka :  sted 
where  Mr.  Dixow  may  be  personally  advised  with 
on  all  matters  relating  to  the  Securing  of  Patenta 
for  Inventions  or  to  the  working  of  the  same. 

Persons  Csvouring  Mr.  Dixox  with  their  cosn- 
mands,  may  rely  on  the  most  judicious  caro^  oonfi* 
denco,  and  dispateh. 

N.B.  All  letters  or  packages  to  be  addreised  post- 
paid. 
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DBNISON'S  MACHINE  FOR  STRETCHING  WOVEN  FABRICS. 

Fig.  1. 


VOL.  LI. 
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[Begltteied  nndex  the  Act  for  the  Protection  of  Articles  of  UtiUtj.    Samael  Benbon,  of  Ranrood-atrattt 

LeedB,  ft«ptietor.]. 


plan  of  tbiB  niKAine,  and  fig.  2  is  a  see* 

tional  elevation  on  the  line  ab  of  fig.  1. 

A  A  is  the  framework ;  BB,  two  draiii% 
which  are  mounted  in  such  manner  od 
the  spindles,  CC,  as  that  they  may  be 
made  to  travel  from  or  towards  the  cen- 
tre of  the  machine,  as  may  be  required. 
DD  are  two  screws,  by  which  this  to-and- 
fro  movement  is  effected ;  the  screws  are 
passed  through  the  arias  of  the  drums, 
BB,  and  work  in  two  fixed  arms,  ££. 
FF  are  wheels  for  ifiving  motion  to 
the  drums;  iSieir  bearings  are  afSxed 
to  the  table,  G,  which  is  slid  backwards 
and  forwards  upon  the  framework,  A  A, 
by  means  of  the  hand-screw,  H.  I  is  a 
brea8t^T>rk  of  iron  bars^  over  which  the 
fabric  to  be  stmetched  puses  to  the  dnms, 
BB,  to  the  peripheries  of  which  last  the 
fabric  is  attached  by  a  aiimber  of  small 


piDS  ppo^ctiQg  troHi  xBeif  saNTacCf  wsiCh 
tAewtothesetwigaivftiMckth.  The 
degree  of  stretching  to  be  given  to  the 
cloth  is  regulated  by  a  hand*wheel,  H. 
KK  are  guides,  acted  upon  by  the  hand- 
whe^  and  screw^  L;  Mis  a  hand- wheel 
aBd  acrew^  which  ue  attached  by  a  swi- 
vel coupling  to  the  end  of  the  screw,  L, 
and  move  both  the  eorcw,  L,  and  the 
guides  at  the  sane  iimt.  N  is  one  of  a 
pseir  of  revolving  brvdfaes,  the  oflSce  dT 
whidi  is  to  press  the  Mbrie  on  to  the  puis 
on  the  drums,  BB.  i(T1mk  brushes  stand 
above  the  guides,  K,  •and  are  only  shown 
in  f^.  2.)  CO  are  strippers  which  libe- 
ntem  fabricfrom  the  pins,  and  pass  it  on 
to  the  cutter,  P,  which  is  worked  by  the 
gearing,  RR.  S  isa  steam  pipe  (having 
MM  of  4ifleient  lengtha),  to  steam  the 
goods  while  passing  ever  the  drums. 


COMPARATIVE   POWVUS   OF   BIFfERBWT   GAXTaKiC   BAVTBRIBS^— BOW   VAT  HAT 
BB   ABTIFICIAL&T  miBD  ? 


Sir, — Your  correspondent,  of  Cap* 
roarthen,  asks— Why  Gtotc's  battery  ii 
superior  to  Daniell's,  and  Smee*s  infe- 
rior to  either?  &c.  As  no  one  has 
replied  to  him,  I  venture  to  send  my 
humble  opinion  on  the  matter.  Grove's 
battery  is  excited  by  a  highly  oxidating 
fiuid,  nearly  pure  acid,  ami  the  hydro- 
gen liberated  is  removed  and  absorbed  by 
ihe  nitric  acid :  in  Danidl's  battery,  m 
exciting  fluid  is  not  so  strong  as  in 
'Grove's,  but  the  hydrogen  liberated  is 
instantly  absorbed  by  the  oxygen  of  the 
oxide  of  copper^  the  pure  metal  being 
deposited  on  the  negative  plate.  This 
removal  of  the  hydrogen  is  so  important 
an  element  hi  the  efficient  aetion  of  a 
galvanic  battery,  that,  although  Smee*8 
contains  a  more  highly  negative  metal 
than  DanielPs,  yet  as  no  provision  is 
made  in  it  for  the  absorption  of  the 
hydrogen,  the  worlung  power  of  Smee's 
is  inferior  to  that  of  Daniell's.  As  to 
the  anomalous  position  of  iron  as  a  nega- 
tive plate,  and  its  superiority  over  copper 
in  this  capacity,  if  your  correspondent 


wiU  lefar  fb  the  PhBoMhical  Maga- 
zine ftr  WtO,  \M\,  or  1842  (I  forget 
which),  he  will  find  the  matter  elucidated 
by  his  fellow- countrvman,  Mr.  Martyn 
Roberts,  who  was  the  first  to  discover 
this  peevtiarity  of  iron  in  the  battery. 
His  paper  en  the  subject  is  an  answer  to 
Professor  Boegendorf,  of  Berlin.  Bat 
there  is* condition  of  iron,  not  yet  ex- 
pkined  by  Roherti,  which  is  its  negative 
ehvacter  when  not  associated  with  other 
nNEtals,  as  a  gdvaoiG  pair,  after  the  iron 
has  bean  for  a  shon  time  plunged  into 
nitric  acid ;  but  this  property  is,  I  be- 
lieve, easily  to  be  acoounted  for. 

May  I,  in  return  for  my  answer,  ask  a 
question.  I  live  not  very  far  from  the 
Aiotie  Circle,  and  our  summer  is  conse- 
quently short  and  desperately  wet.  Can 
any  of  your  correspondents  tell  me  a 
dkeap  way  of  drying  a  field  of  hay  by 
artificial  heat.  We  should  be  able  to 
dry,  at  least,  some  five  tons  a  day. 
I  am,  Sir, 

Your  constant  reader, 

O. 
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STr,-->-The  f«llo^«rttig  method  tt  eakttlalfng  attd  ^ttiftg  oQt  tailway  eurtes  may 
perhaps  be  found  usefa)  by  softte  of  your  readers.  I  ha^e  used  it  a  great  deal 
myself,  and  have  always  found  it  the  most  correct,  as  w«ll  as  quickclit  of  dl  other 
methods,  more  especially,  however,  for  permanently  setting  out  the  line  of  railway. 
It  is  used,  I  believe,  by  the  engineers  of  the  Ponts  et  GhausB^  in  France  and 
Belgium,  and  on  the  Continent  generally.  In  the  ealcviltttions  I  have  employed 
logarithms,  but  should  any  of  your  readers  be  unacquainted  with  their  use,  the 
same  operations  may  be  performed  by  common  arithmetic. 
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Now,  in  commencing  the  tangent  lines,  AB  and  BO,  shooid  be  run  until  thev 
intersect  at  B,  and  the  angle,  ABC,  taken  correctly  with  the  instrument,  whicn 
angle,  we  will  suppose  for  the  salie  of  example,  to  measure  160°,  and  we  will  also 
suppose  the  radius  of  the  curve  in  this  instsnoe  to  he  100  chains ;  it  is  then  required 
to  calculate  and  set  a  curve,  the  pegs  of  which,  may  be  of  equal  or  unequal  distances 
from  each  other.  The  value  of  the  angle,  ADC  will  be  ISO""-  160°«20'';  then  by 
referring  to  the  accompanying  diagram,  let  AD  and  CD  be  drawn  aft  right  angles 
to  AB  and  BC,  divide  the  arc,  AKC,  or  half  ^e  arc  AK  into  any  number  of 
equal  or  unequal  parts  (in  the  diagram  they  are  equalX  and  let  A,  g,  A,  t,  j\  k,  be 
the  pegs  of  the  curve ;  join  g,  A,  i,  y,  A  to  D ;  also  draw  fg,  eh,  di,  c >,  b  k,  at 
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right  angles  to  the  taDgent,  AB ;  draw  also  Ig^mh^n  t,  o  j\  p  k,  parallel  to  AB« 
then  will  kb^pk  and  Ac»oj\  and  B\ao  A  p^bk,  and  also  Ao»cj,  and  so  on. 
We  proceed  then  to  find  the  length  of  the  curve  which  will  be 

814159  X  200  X  20°  ^3^.^Qg^  ^^^      ^^  ^    logarithms  we  have 

3*14159  »0'4971499 

200  »2-3010S00 

20** -1-3010300 


4-0992099 
-360°-2-5563025 


l-5429074»84-9066  chains,  say  34*90»AEC. 
Having  the  length  of  the  curve,  we  determine  the  number  and  distance  of  the  pegs 
from  each  other.    In  this  example  we  have  supposed  10  pegs  and  the  length  of  naif 

34*90      1 7*45 

the  arc  being »  »3*49   chains  distance  between    the  pegs;  also   the 

'2  5 

angle,  ADC|  being  20°,  we  have—  »10°,  the  angle  of  half  the  curve,  and  — »2° 

^  o 

the  angle  of  the  distances  between  the  pegs.  We  then  proceed  to  find  the  length 
of  the  tangent  lines,  AB  and  BC,  which  will  be  as  10,000,000 :  rad.  of  100  chains  : : 
natural  tangent  of  angle  10° » 17.632  chains,  or  by  logarithms,  we  have  nuL  of  100 
chains  »  20000000. 

Log.  Ungent  of  <  10° -9*24631 88 

11-2463188 
-Rad. -10*0000000 


I*246dl88-17*632-AB. 
We  next  find  the  length  of  A/,  A«,  Ad,  Ac  and  A 6,  by  the  same  operations  for 
the  iength"of  the. tangent,  only  substituting  the  line  of  the  angle  for  the  tangent; 
thus  for  Ig. 
Rad.  of  100  chains  »2-0000000 
Log.  line  <  2° -3*5428192 

10-5428192 
-Rad. -10*0000000 


-5428192-13*4899-^.-A/. 
Then  again,  for  m  h,  Rad.  100  chains -2 '0000000 
Log.  sine  <  4° -8 -8485845 

10*8435845  » 
-Rad -10-0000000 


--6435845-6*9756  chains-mA-Ae. 
Again,  for  nt,  Rad.  100  chains -2  0000000 
Log.  sine  < 6° -9*0192346 

11*0192346 
-Rad. -10  0000000 


10192346- 10*452  chains -ni-A(^, 
and  so  on  for  Ac  and  A5.   Having  now  computed  tte  various  lengths  on  the  tansent, 
we  proceed  to  calcuUue  the  lengths  offg,  eh,  d  i,  e  j\  b  k,  by  the  same  rnle  as 
before ;  substituting,  however,  the  cosine  for  the  line  of  the  different  angles,  and 
substracting  the  result  from  the  radius  of  the  curve. 
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Thus,  Bad.  of  100  chains- 2*0000000 
Log.  COB.  <  2"* -9-9997354 


11*999754 
-Bad. -10  0000000 

—  Bad. -100,000  chains 

1*9997354 -99-939  chains  -^D,  and -99-939 

•061 -/^r. 
For  e  hf  Bad.  of  100  chains  -  2-0000000 
Log.  cos.  < 4° -9-9989408 

11-9989408 
-Bad. -100000000 

Bad.  - 100,000  chains 

1-9989408-99-756  chains-mD,  and-99-756 

-244-e  A. 
For  rf  I,  Bad.  100  chain8=2  or^OOOOO 
Log.  cos.  < 6° -9  9976143 

11-9976143 
.        -Bad.=10  0000000 

Bad. -100,000  chains 

1  •997614d»99'452  chains-»  D,  and  -  99452 

rft--548 
and  so  on  for  cj  and  b  k,  which  will  complete  the  offset  from  the  tangent.    Should 
the  point  B,  be  inaccessible,  a  parallel  to  AB  may  be  run ;  as  for  instance,  the  line 
p  k  produced  to  9,  and  the  angle  taken.    If  the  point  A  is  fixed  and  the  radius  of 
the  curve  unknown,  let  the  operation  for  finding  the  length  of  the  tangent  be 
reversed,  we  will  then  have, 
Log.  tangent  <  10^  =  1-2463188 
-Bad. -10-0000000 


11-2463188 
—Log.  of  17*632-9  2463188 


20000000- Bad.  of  curve-lOO  chains. 


In  conclusion,  I  have  to  observe,  that  the  only  lines  required  on  the  ground  are 
the  full  lines  drawn  in  the  diagram,  and  not  the  dotted  ones. 
I  am.  Sir,  your  obedient  servant, 

John  Pinchbkck. 

Fleet^tzeet,  London,  November  8, 1849. 


BARLY  STBAU    NAVIGATION   PBOJBCT  OF    BBI6.-OBN.    SIR  SAlfUBL  BBNTHAU. 

The  following  fragment  of  a  project  of  Dalswinton's  piece  of  water.     The 

for  steam  navigation  is  given  merely  as  an  first  pages  of  the  little  book  are  wanting, 

example  of  Sir  Samuel  Bentham*6  early  so  that  Bentham's  invention  is  but  very 

turn  tor  invention.   The  paper  is  copied  imperfectly  indicated  by  the  fragment, 

from  one  of  some  remaining  little  books  Some  of  the  contrivances  seem  to  have 

in  which  he  noted  ideas  as  they  occurred  been  intended  for  the  purpose  of  sim- 

tohim  :  this  particular  book  is  not  dated,  plifying  the  complication  then  usual  in 

but  from  internal  evidence  it  must  have  steam  engines   themselves,  and  in  the 

been  written  in  the  year  1774,  when  he  means  of  applying  them  to   use:   his 

was  about  seventeen  years  of  age,  that  is  wheels  for  propelling   the  vessel  were 
fourteen  years  before  Mr.  Symington's      evidently  analogous  to  the  present  paddle 

steam  boat  was  first  tried  on  Mr.  Millar,  wheels ;  his  project  for  condensing  the 
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Steam  to  supply  fresh  water  for  the  ship's 
orew,  affbros  an  example  of  his  attention 
to  the  collateral  uses  to  which  an  inven- 
tion may  be  applied ;  the  idea  of  fixing 
the  wheels  in  the  middle  of  the  vessel, 
were  it  q^fdised*  w.o*ltd  even  at  the  pre- 
sent day  W  productive  of  eowidf^tabfe 
advantage,  in  war  steamers  particularly, 
by  placing  the  locomotive  apparatus  out 
of  danger  from  shot,  and  in  regard  to 
all  vessels,  the  enabling  them  to  make 
use  of  the  whole  apparatus,  though  they 
should  heel  so  considerably  as  to  raise 
one  wheel  as  at  present  out  of  water. 

£iefttb«tfA  was  at  that  period  studying 
naval  coaceroa,  as  a  mast^  shipwright's 
apprentice,  i»  Chatham  Dock-yard,  where 
though  Ihtle  of  his  time  was  employed 
in  actual  work,  yet  a  Royal  dock.yard 
was  not  the  place  for  bringing  such  a 
project  as  steam  navigation  to  maturity  ; 
besides  that,  his  views  tending  to  the 
improvement  of  naval  concerns  generally, 
he  waa  led  rather  to  seek  an  increase  of 
his  acquireflaenfs  by  severe  study,  than 
in  any  way  K>  bring  forward  inventions 
of  his  owi^  to  public  notice. 

Fragment  of  a  project  for  Steam  Na^ 
vigation  in  the  year  1 774,  by  Samuel, 
mbsequerUly  Brigadier- General  Sir 
Samuel  Bentham,  K,I.  G. 

Two  cylinders  at  least  to  each  wheel. 

Pistons  each  by  rising  and  falling,  to 
turn  the  wheel  by  a  crank. 

Length  of  the  crank  may  be  commen- 
surate to  the  power  and  velocity  required. 

There  may  be  some  apparatus  to  con- 
nect the  two  wheels,  or  in  the  lower  paxt 
of  the  cylinders  to  each  wheel  there  may 
be  an  exact  fUled  plug^ 

If  the  plugs  of  the  cylinders  of  one 
wheel  be  unstopped,  that  wheel  would 
stand  still,  so  may  it  be  guided. 

The  velocity  may  be  increased  by 
increasing  the  force  of  the  fire  by  re- 
gister^  Ie  tha  furaace. 

The  upper  part  of  the  cylinders  may 
be  fitted  into  a  trough  of  water,  theq  ar 
hole  may  be  made  in  it,  at  which  when 
the  piston  is  lifted  up,  the  water  will  run 
in  to  condense  the  vapour,  then  the  pis- 
ton will  fall ;  and  so  on. 

The  wheels  might  have,  leaves,  and 
be  put  to  a  boat. 

Such  boat  should  be  as  little  as  pos- 
Bible  a)>ove  the  wateri  to  be  affected 
little  bv  the  wind. 

For  large  barges  the  wheels  might  b^ 


in  th^  middle  of  tW  boat,  bqllt  like  two 
halvea  at  a  little  diataace  from  each 
other ;  the  wheels  then  would  not  be  in 
the  way  when  coming  alongside  other 
ho«y(s ;  and  peiteps  the  water  would  be 
aiBoother  between  the  halves  than  on  the 
autflide. 

Query.    Is  there  any  better  way  of 

S reducing  a  circular  motion  from  a  vi- 
ratmg  one  than  by  aorankP  Prohi&ly 
none  more  siaxplo. 

The  piston  may  terminate  upwards  in 
a  cogged  bar  or  rack ;  this  rack  may 
turn  a  wheel  when  •  lifted  up,  which 
wheel  may  be  disengaged  from  its  axis 
when  the  rack  falls.  There  may  be  a 
small  paul  to  the  wheel,  which  may 
catch  in  the  axis ;  then  this  paul,  when 
the  wheel  is  turned  one  way,  will  eatch 
hohi  of  the  axis,  and  tarn  it  with  it. 

If  sails  were  set,  the  wmd  might  assist 
either  B  or  C* 

There  may  be  a  hollow  tube  in  the 
rack,  the  upper  end  of  which  ^ay  be 
stopped  by  a  plug:  this  plug  may  he 
opened  when  the  rack  is  lifted  up  to  its 
height,  on  which  the  steam  would  rush  out 
at  that  hole,  and  the  piston  wonld  ftdt ;  at 
the  end  of  its  fall,  this  plug  might  be 
made  to  shut,  conseqaeDtly  the  piston 
would  rise  again,  and  so  on. 

The  steam  when  it  rushes  out  might 
pass  dow&  into  a  receiver  at  the  bottom 
or  side  of  the  vessel,  so  as  to  be  kept 
always  cool  by  the  contiguous  water.  By 
this  means  a  quantity  of  fresh  water 
would  be  made  continually,  so  that  though 
it  would  be  necessary  to  take  a  quantity  of 
ooab,  it  would  not  be  to  take  water.  This 
receiver,  indeed,  would  take  up  some 
room,  but  not  more  perhaps  than  two- 
quarter  casks. 


MB.  TATB'S  DBMI-SaUl-XUCLXD. 

Sir,— The  reviewer  of  Tate's  Demi- 
Semi-Euolid  appears  to  have  been  mis- 
led relative  to  the  extent  of  geonetincal 
knowledge  required  by  the  Comiaittae  of 
Council  qn  Education,  ia  ord^r  to  entire 
examinands  to  certificates;  a^d  as  the  Rh 
magics  made  by  him  are  calculated  to  depre- 
ciate, in  public,  estvnatioii,  the  value  of  such 
certificates,  I  trust  yon  will  permit  me  to 
correct  this  mistake.  If  Mr.  Tate  aaserts 
in  his  preface,  that  three  books  of  Bnciid 
are  all  that  the  Comoaittee  of  Coaaoil  reqairer 

^  It  nottld  Mem>  that  theae  letters  rsfer  to  warn 
■ketch  iDiide  oa  miwtai.P«CW, 
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he  only  states  a  part  of  the  truth,  since  it  is 
only  the  Third,  or  I^owest  Class  Certificate, 
that  can  be  insured  with  this  limited  amount 
of  knowledge;  wfaUe  the  examination  for 
the  First  and  Second  Class  Certificates  ex- 
tends to  the  elenrenth  and  twelfth  books. 
BTen  then,  unless  a  competent  knowledge  of 
other  branches  of  mathematics  and  other 
departments  of  philosophy  and  literature  be 
exhibited,  the  eandidatB  ftoU  in  obtaining  a 
certificate  higher  than  the  third,  or,  at  most, 
than  some  degrte  of  the  second  dass.  If 
Mr.  Thte  meant  to  say,  that  three  books 
were  all  that  is  neaessary  for  obtaining  their 
Lordship's  lowe$t  eertijieaim,  he  should  have 
aaid  so  distinctly,  and  not  have  deluded  the 
public  and  reviewenwith  ambiguous  ezpres- 
aiens  calculated  to  infure  the  reputation  of 
teachers  who,  after  a  long  season  of  toil,  hBsre 
acquired  an  honourable  status  among  the 
•eholaitic  profession,  and  of  an  official  body 
(the  Committee  of  Council)  who  appear  de- 
sirous of  doing  the  greatest  amount  of  good 
in  the  least  objectionable  manner  possible.  . 

Tour  reriewer,  howerer,  has  done  the 
pnblic  great  service  in  speaking  so  frankly 
and  fearlessly  as  he  has  done  of  Mr.  Tate*B 
works.  It  is  really  roTolting  to  see  how  his 
works  are  pushed  into  the  hands  of  teachers, 
by  the  indirect  method  of  making  them  the 
text-books  in  which  cawiidatee  are  to  be 
examined  for  certificates.  .  I  suppose  it  is 
taken  for  granted,  that  because  one  or  two 
of  his  earlier  works  were  good,  and  were 
evidently  the  resuH  of  great  painstaking, 
all  his  other  works  must  be  so.  The  rule- 
prO'ftaMon  character  of  his  later  works  ren- 
ders them  extremely  objectionable  as  books 
for  the  discipline  of  a  teacher's  mind,  how- 
erer Taluable  they  may  be  to  practical  engi- 
neers and  mechanics,  who  set  a  value  on 
results,  rather  than  on  the  means  by  which 
those  results  have  been  obtained  ;  while  the 
absence  of  classification  and  generalisation 
depiiies  theas  of  one  prineipid  feature  which 
makes  matbematieal  science  so  useful  to 
1km  elesaeaitary  teacher.  Nething  qealifiea 
a  taaehsr  for  amnging,  masterihg,  and  defi-> 
wma^  '^eoOeetive  lessons"  so  thoteoghly 
aa  tiie  power  of  geBSialiiing  and  clasaifi^ng, 
vkidh  may  be  acqoired  hy  a  vigoroos  appfi. 
oakiea  to  the  stndy  ef  the  exact  sGienees. 

I  fM  bound  to  thank  you,  Sir,  for  yovr 
nmarks  on  these  works,  sines  it  is  pnblie 
opmion  which  determines  the  choice  of  all 
weriES  issued  under  the  audiority  of  the 
Committee  of  Council,  and  yeur  opinion 
eannot  fail,  I  think,  to  have  the  more  weight, 
tkvm  the  circumstance  of  your  having  been 
evidently  disposed  to  take  as  favourable  a 
^riev  of  these  works  as  possible. 
I  asB,  Sir,  yours,  &e., 

Rae.-BiTA. 


[The  Rsmewer  did  net  vaan  t»  aaorihe  10 
Mr,  Tate  the  literal  aassfftiao,  tkab  ''the 
these  books  ol  BncHd  are  aU  that  the  Can* 
ailtae  of  Conneil  refuire**  in  eeary  eassr: 
all  that  he  intended  toespiess  waa»that  lir. 
Tate,  by  pabUsfatng  the  fint  tloee  beeks  ei 
EncKd  only,  seesaed  to  indiQute,  in  a  easy 
WHQistaheaUe  manner,  ttet  Afi  thought  b» 
■Hie  would  he  lequiasd,  i»  the  great  mi^eiil^ 
ef  caasa,  and  was  asling  on  that  eenviotMau 
ONw  cemspoBdenl's  letter  ie  a  vssy  good 
vM&satiimel  theCewmttsftof  Coaaeil'ett 
all  points  asve  one ;— the  saercsaary  and  «i- 
lebnksd  nss  which  tbsy  sUew  Ifr.  Thte  tsi 
make  of  the  high  favour  in  which  he  I 
whh  llie  Ceinmittae.-^A.  U.  M.] 


OnAlNACR  OV  TIOAL  T0W2CB. 
(Yraia  the  TtaM.) 
Sir,-— AneriginaLsnggesUoa  te  the  drain* 
age  ef  London  has  just  been  ntade  hy  Mr« 
Goidswerthy  Gamsy,  proposing  to  take  ad- 
vantage of  the  tide's  running  deem  amem 
hmea  and  np  aaly  iiva  The  paper  con- 
taining the  suggestion  has  hean  pat  into  my 
hands  te  etamini*  the  conreotnesa  ef  eertaiaL 
da/e  and  oaleulations  nscssssrilf  connected 
with  its  praetieal  appUoatiea.  I  have  saa. 
tarely  considered  the  snbjeet,  and  have  hsstt 
iMeibfy  atruek  with  its  originality,  and  aft 
this  aaoasent,  when  our  attentisn  is  so  elose^ 
dffnwn  te  sanitarj  eoaaideralisns*  damn  it 
impertnatta  be  pnt  before  the  pnblie.  I 
have  obtained  permission  to  do  ao»  and,  if 
yon  think  with  me,  it  is  very  mneh  at  your 
service.  He  says, — ''The  cunrent  of  the 
TiMmas,  in  ronnd  nnmbers,  at  London 
Bridge,  mns  down  seven  hoars  and  up  onliy  . 
&ve  every  tide  ;  ia  winter  mnre^  in  smnoMr 
Isss,  depending  on  the  asaeant  ef  xivar 
vatar ;  it  rnaa  at  a  rateof  abont  ftmaa  five  tm 
ssven  miles  per  hour  (no  nutter  what  the 
speed,  let  ns  suppose  It  to  ran  at  the  ssase 
rale  up  and  down  for  oar  present  purpose). 
it  k  plsin  that  anything  thrown  into,  a«d 
foradag  part  of  the  Tbamrn  aft  high  wafter, 
would  in  aeven  hours  be  carried  mase  than 
forty  miles  down  the  liver— -never  to  ratusn. 
In  order  to  make  tins  mere  dear,  left  na 
suppose  a  portion  of  sewage  (or,  what  is 
better  a  sea  log,)  to  he  thrown  into  the  finer 
precisely  at  high  water  at  L  mdon  Bridge ; 
in  seven  hours,  taking  six  miles  per  hour  aa 
the  mean  rate  of  current,  it  woahl  he  ear- 
ned forty.two  miles  down  tiw  river.  On 
the  return  of  the  tide,  in  five  hours,  the  full 
time  of  flow,  it  will  only  have  come  up 
thirty  milea,  and  at  the  time  of  high  water 
would  be  twelve  miles  below  the  bridge. 
The  next  ebb  would  carry  it  forty-two  mfkaa 
fhrther  down  the  river,  or  fifty-four  mlsa 
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below  London-bridge ;  at  tbe  return  of  next 
Ugh  water  it  would  be  left  twenty-foor 
miles  down  tbe  riTer,  tbns  deaoending 
twenty-four  milea  in  twenty-four  houn» 
until  it  went  dear  into  tbe  lea.  If  our 
numbers  are  correct  (and  tbey  are  not  far 
zom  tbe  trutb),  it  is  self-evident  tbat  if  tbe 
sewage  of  London  were  collected  and 
allowed  to  run  into  tbe  Tbames  at  bigb 
water,  like  tbe  sea-log  abore  stated,  it 
would  at  low  water  be  forty-two  miles  down 
tbe  riTcr;  it  would  nerer  return  to  pollute 
tbe  riTcr,  for  five  bours'  flow  would  only 
bring  it  twelve  miles  below  tbe  place  wbence 
it  started." 

Tben  follow  some  calculations  as  to  levds, 
interference  of  rain-water,  &c.,  sbowing  bow 
tbe  present  conditions  of  sewers  are  to  be 
met,  wbicb  need  not  be  gone  into  bere. 
The  practice  seems  true;  the  principle  is 
selfocridently  correct.  At  the  end  of  tbe 
paper  appears  the  following  anecdote,  wbicb 
so  clearly  shows  the  principle,  and  is  so 
naturally  put,  that  I  cannot  help  giving  it 
as  it  originally  stands : 

'*  When  I  was  a  boy,  I  was  much  amuied 
to  observe  a  dead  pig  flow  up  and  down  a 
tidal  rirer  every  day.  As  regularly  as  tbe 
day  came,  my  friend  the  pig  came  also ;  be 
grew  bigger  and  bigger,  and  shortened  bis 
visits  about  a  mile  every  tide,  until  at  last  be 
went  to  sea,  and,  poor  fellow !  1  never  saw 
him  more.  He  made  me  a  philosopher. 
What  could  make  a  dead  pig  grow  ?  or  why 
did  he  choose  to  shorten  bis  visits  so  regu- 
larly a  mile  a  tide  ?  *' 

It  is  clear,  following  out  this  anecdote  in 
illnstration  of  our  subject,  if  a  *'  dead  pig" 
were  thrown  over  Waterloo-bridge  at  low 
•  water,  he  would  go  up  with  the  tide  for  five 
hours,  and  be  five  hours  more  in  returning 
to  tbe  same  spot ;  be  would  now  only  have 
two  hours'  ebb  before  be  met  the  flood 
coming  up ;  he  would,  of  course,  return 
with  it,  go  again  up  t£e  river,  and  might  be 
seen  every  day  for  a  week  :  but  if  he  were 
thrown  over  at  high  water,  he  would  float 
down  for  seven  hours,  he  would  come  up 
only  five,  and  consequently  would  never  be 
seen  again  within  twelve  miles  of  Waterloo- 
bridge.     I  am.  Sir,  yours,  &c., 

James  Hank. 

Kinri  CoUege,  Nov.  10, 1849. 
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WAKNSn'S   IMPAOVSD   SOLAB  LAMP. 
(Reglftend  under  the  Act  for  the  Protection  of 
Articlee  of  Utility.     John  Warner  and  Sons,  8, 
Crescent,  Jewin-street,  London,  Proprietors.) 

Sir, — The  extensive  and  continually 
increftsing  demand  for  artificial  light, 
eaiues  tbe  most  extensive  comoetition 
betweeD  gas,  oil,  naphtha  and  other  lu- 


Fig.2. 


miniferoQs  agents.  Scarcely  a  month 
passes  but  brings  forth  inventions  in- 
tended to  deyelope  increased  illuminatuqg 
powers,  or  to  effect  an  important  saTing, 
in  some  of  these  light-producing  sub- 
stances. Oas  is,  in  some  situations,  in- 
admissible, and  to  some  persons  always 
objectionable ;  naphtha  requires  so  much 
care  and  attention  to  ensure  satisfactory 
results,  and  has  led  to  so  many  serious 
accidents,  that  preference  is  pretty  ge- 
nerally given  to  oil  lamps,  especiiOly 
those  in  which  the  cheaper  oils  can  be 
successfully  employed.  Of  these  the 
*'  Solars'*  have  long  borne  the  bell, 
affording,  as  they  do,  a  beautiful  light 
with  the  very  commonest  oils.  These 
lamps,  however,  seldom  give  a  goodUght 
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for  more  than  five  hours  without  fresh 
tnmmiog.  This  defect  has  b^n  ob- 
▼iated  by  an  important  improTement, 
recently  introduced  by  Messrs.  Warner 
and  Sons,  by  which  both  the  brilliancy 
and  durabilUy  of  the  light  is  increased 
in  a  remarkable  degree.  Fig.  1  is  an 
elevation  of  Messrs.  Warner  and  Son's 
improved  solar  lamp,  which  in  the  gene- 
ral arrangement  of  its  parts  resembles 
its  numerous  predecessors ;  but  differs 
from  them  ii^  being  furnished  with  a 
cap-plate,  a,  on  the  top  of  the  reservoir, 
having  on  its  upper  surface  a  number  of 
apertures,  as  shown  in  the  plan  thereof, 
fig.  2.  A.n  upright  stem  from  the  regu- 
lator rises  through  one  of  these  aper- 
tares  (a),  so  that  in  turning  the  handle 
b,  the  wick  is  raised  or  lowered  at  plea- 
snre. 

In  consequence  of  this  arrangemen}, 
three  different  currents  of  air  are  directed 
towards  the  wick;  the  first  passes 
yertically  up,  inside  the  burner,  the 
second  passes  horizanlaUy  between  the 
ordinary  cap  or  deflector,  and  the  plate  a, 
while  a  third,  passing  down  through  the 
ajpertures  in  the  latter  plate,  forms  a  ver- 
tical current  upwards  on  the  <nU8id&  of 
the  burner. 

The  effect  of  these  three  currents  of 
air  is,  to  retard  the  cai^bonisation  of  the 
wick,  to  render  the  combustion  perfect, 
and  to  produce  a  light  of  the  most  per- 
fect whiteness  and  dazzling  brilliancy 
from  common  seal  oil,  rivalled  only  by 
that  obtained  from  naphtha,  with  this  im- 
portant peculiarity,  that  these  lamps  will 
burn  fron}  eight  to  ten  hours  without 
any  attention,  with  undiminished  bright- 
ness. 

B. 


DISCUSSION  ON  RAILWAY  AXLS8,  AND  ON 
THX  STRUCTURAL  CBANOBS  WHICH  IRON 
IS  SUPPOSED  TO  UNDERGO  VROM  VIBRA- 
TION  AND    CONCUSSION. 

\From  Report  of  General  Meeting  j^  the 
InetUution   qf  Meehanieal  Engineere, 
October  24,  1849.] 
*     A  paper  was  read  by  Mr.  McConnbll, 
"  On  tlttlway  Axles." 

The  scope  of  this  paper  was  limited  sim- 
ply to  the  question  of  the  form  and  dimen- 
sions of  axles,  with  the  changes  and  deta- 
rioratioD  to  which  they  are  sabjeet  in 
pvoesis  of  working,  assnmiog  in  all  cases 
the  material  of  which  the  axles  are  made, 
and  the  mode  of  mannfaetvre,  to  be  of  the 


most  approved  description.  The  author 
states  that  it  has  been  ascertained,  by  an 
approximate  calculation,  that  a  journal 
ri28  inch  diameter,  ia  not^capable  of  sus- 
taining a  heavier  load  'when  in  a  state  of 
rest  than  %\  tons,  or  5600  lbs. ;  and  allow- 
ing in  practice  that  the  wagon  or  carriage 
axle  IS  made  ten  times  the  breaking  strength, 
the  diameter  of  the  journal  would  be,  adopt- 
ing the  same  calculation,  2 '43  inches.  In 
these  calculations  the  strength  alone  is  con- 
sidered, but  we  have  also  to  take  into  ac- 
count the  question  of  friction  and  likewise 
the  tendency  to  abrasion.  With  our  pre- 
sent means  of  information  no  accurate  data 
are  available  for  determining  the  best  pro- 
.  portion  of  journal  or  bearing  according  to 
the  weight  it  has  to  bear,  or  the  velocity  at 
wldeh  it  is  required  to  move.  A  great  ▼ariety 
of  proportion  is  in  use,  but  it  is  fair  to  note 
that  in  engine- axles  particularly,  the  length 
of  bearings  depends  to  a  certain  extent  upon 
the  construction  and  arrangement  of  the 
engine ;  as  a  general  rule  the  length  of  bear- 
ing is  not  in  due  proportion,  according  to 
our  general  experience,  to  the  diameter.  It 
has  always  been  considered  that  having  first 
ascertained,  from  example  and  experience^ 
the  strength  of  sectional  area  necessary 
under  every  circumstance  to  sustain  the  load 
which  the  journal  has  to  carry,  the  length  of 
it  was  determined  by  the  velocity  or  amount 
of  friction  to  which  it  is  liable.  Judging 
from  axles  at  present  in  use  in  carriages  and 
wagons,  the  length  of  bearing  is  twice  the 
diameter  of  the  journal ;  but  on  this,  as  well 
as  other  points  on  strength  of  material, 
there  exists  a  great  variety  of  opinion.  Even 
the  forms  of  journals  are  found  to  differ 
very  much.  Without  attempting  to  decide 
on  the  merits  of  any  of  them,  Mr.  McCon- 
nell,  therefore,  in  the  present  instance  con- 
tents himself  with  stating,  that  all  his 
experience  has  proved  the  desirableness  of 
maintaining  the  rubbing  or  wearing  surfaces 
of  bearing  as  free  as  possible  from  sharp 
abrupt  comers,  and  sudden  alterations  in 
diameter  or  sectional  strength.  The  first 
■brain  to  which  tbe  axle  is  subject,  whilst  in 
motion,  is  that  arising  from  the  weight  of 
the  wagon  and  load,  which  being  received  or 
resting  on  the  journal,  produces  the  greatest 
efibct  upon  the  axle  at  the  outer  face  of  the 
wheel-boss,  and  to  which  is  to  be  added  the 
momentum  of  the  load  in  falling  through 
the  spaces  caused  by  inequalities  in  the 
joints  of  the  ruls.  The  injurious  conse- 
quences upon  the  axle  of  inequalities  of  the 
road  surface,  and  flat  places  on  the  surface 
of  a  wheel-tyre,  by  the  jolting  or  perpendi- 
cular motion  which  they  produce,  cannot  be 
aoonrately  estimated,  and  these  are  very 
much  increased  when  the  bearing  springs  of 
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the  wagon  or  carnage  are  not  aui&cieBtiy 
elaatict  and  do  not  yield  to  the  ahock  or 
blow  downwardi,  so  aa  (to  use  the  ezproa* 
ston)  to  caahion  ita  effect.  Aa  an  instance 
of  the  imperfecr  action  of  the  springe,  Mr, 
McConnell  alluded  to  those  in  nae  on  aaany 
wagons,  in  which  the  form  and  constmctioa 
caose  them  to  be  so  rigid,  that  the  downward 
blow  ia  more  like  a  hammer  upon  an  anvil. 
To  obviate  this  strain  aa  much  aa  possible, 
it  is  necessary  to  proportion  the  apring  ao 
aa  to  sustain  the  load  properly,  and  yet  be 
of  aufficient  elasticity  to  abaorb  the  effect  of 
the  load  oscillation.  The  strain  ariaiag 
from  the  oscillation  of  the  wagon  on  cunrea 
from  imperfect  coupling,  is  iuoreaaed  by 
the  lateral  freedom  or  space  on  the  bearinga 
or  play  between  the  rails  and  flaugea  of  the 
wheels ;  which  when  an  irregularity  oocuib 
on  the  aide  of  the  rail,  or  any  sudden  canae 
disturbs  the  direct  motion  of  the  wagon  on- 
wards, is  in  effect  the  same  aa  a  blow  upon 
the  flaoge  of  the  wheel,  the  radius  of  the 
wheel  tending  to  act  as  a4eYer  to  break  the 
axle  at  the  inner  face  of  the  boss  of  the 
wheel.  Thia  strain  is  in  the  oomponnd 
ratio  of  the  momentum  of  the  load,  the 
angle  at  which  the  wheel  strikes  the  rail, 
and  the  distance  from  the  centre  of  the  axle 
to  the  point  of  impact,  producing  an  effective 
strain  upon  the  axle  at  the  inner  face  of  the 
wheel-boas,  which  extenda  proportionately 
over  the  whole  axle  between  the  wheela.  To 
lesaen  in  practice  aa  much  aa  possible  the 
delerioimting  effect  of  these  descriptions  of 
strains  upon  the  axle,  the  following  oondi- 
tions  are  important : — 

That  the  bearinga  or  joumala  of  the  axlca 
fit  aa  closely  to  the  brasses  as  ia  conaiatent 
with  freedom,  the  alk>wance  of  flange-gaug* 
of  wheel  being  quite  sufficient  for  the  car- 
riage  to  move  freely  round  curves  and  meet 
any  irregularity  in  the  gauge  of  the  rails. 

That  the  wagons  or  carriages  be  aa  equally 
loaded  as  poasiUe,  and  the  draw  chains  be 
exactly  in  the  centre ;  and  aa  side  chains  are 
dangerous,  they  ahould  be  completely  re- 
moved, proviaion  being  made  for  a  dupli- 
oate  centre  draw-chain  ahould  a  failure  take 
place.  Aa  the  damage  to  the  loading  of 
wagons  is  in  proportion  to  the  oscillation, 
they  should  all  be  screwed  together  by  meana 
of  screw  couplings,  having  spriag-buffera 
upon  both  ends  of  every  wagon. 

It  is  well  known  that  the  injury  to  the 
w«gon,  to  the  load  which  it  conveys,  to  the 
axle  which  csrries  it,  and  to  the  road  over 
which  it  runs,  is  very  much  ^[gravated  if 
the  wagona  are  allowed  to  oaoiUate  from  side 
to.  side,  and  become  like  ao  many  battering 
rama,  injuring  themselvae  and  all  snbstaooea 
la  contact  with  them.  A  train  of  wagona 
or  carriages  ahould  be  jointed  togother  aiai* 


lar  to  the  vortebras  of  an  animal,  by  vriiiek 
means  any  sudden  lateral  adtion  wonld  ha 
neutraliaed  by  the  aupport  deriMd  horn  the 
neighbouring  vehtclea. 

The  road  to  be  kept  as  aconrate  aa  po«i- 
bfea  to  gauge  and  line. 

The  third  daas  of  atraina  to  which  axlea 
are  liable  are  the  shocks  produced  by  start* 
ing  and  stopping  a  train,  and  which  are  in 
proportion  to  the  momenfhm  of  the  wheel 
and  axle  at' the  time  of  ooUiaion  when  stop- 
ping, and  to  the  velocity  of  the  fanpelling 
force  and  the  inertia  of  fStto  wheel  and  axle 
when  starting ;  these  atraina  are  fclt  prlnei- 
pally  on  the  neck  of  the  joomal. 

Fourth  atrain— *the  toraioa  or  twiitiag 
cauaed  by  the  wheels  travelling  over  cnrvei 
of  the  lino ;  the  difference  in  linagth  of  nr- 
faoB  of  the  inner  and  outer  rail  compels  one 
wheel  to  grind  or  slide  upon  the  ndl»  while 
the  other  ia  free  to  roll.  Thia  atraih  ia  pro- 
portionate to  the  load  on  the  wheel,  dfitsr- 
miniDg  the  amount  of  friction  upon  the  raiLi 
and  the  length  of  axle  between  the  wheds ; 
a  slight  amount  of  torsion  i^  also  cauaed  by 
any  variation  in  the  diameter  of  the  wheela 
on  the  aame  axle,  by  any  Inequality  upon 
enA  journal,  the  quality  of  the  branea,  or 
the  amount  of  lubrication  propottlomfedyv 
and  the  atrain  of  the  break  blodk  on  ooa 
ride,«beoaaae  when  any  of  theae  oeeor  aepa- 
rately  or  jointly,  one  half  of  the  extra  atridn 
on  one  journal  b  traaamitted  thnragk  the 
axle  to  the  other*  and  twiatiag  or  weakealag 
the  axle  is  neeeaaarily  produced.  To  Icaaasi 
the  amount  of  the  above  atrain,  it  is  ob^ona 
that  tiu  wheels  should  be  kept  in  the  beat 
poaaible  state  of  repair  ao  far  aa  equal  £a- 
metera  and  true  circular  aurfsces  are  con- 
cerned, the  wagons  or  carriagea  should  bo 
loaded  equally  on  each  side,  the  jonmals 
carefully  lubricated,  and  all  break  blocka 
adjoated  to  bear  the  same  preaaure  on  boCh 
wheela  of  the  same  axle. 

Fifth  strain — the  constant  vibration  of  the 
whole  axle.  This  ia  asore  partieulariy  tho 
caae  and  ia  accelerated  when  the  axleia  fixed 
in  a  rigid,  unyielding  wheM.  Mr.  McCon- 
nell stated,  that  his  experience  has  piovoil 
that  the  axles  fixed  in  cast-iron  wheels  are 
very  much  more  liable  to  deterioration  Aan 
thoae  ia  wrought-lron  wheeb,  and  the  jar  or 
vibration  teo<fing  to  deteriocate  the  qaaXty 
of  the  iron,  by  altering  its  toxtun  Jram 
fibroaa  to  crystalline,  ia  dearly  visible' ia  ita  * 
effects  in  several  fractures.  It  wonkl  appear 
that  the  caat-iion  wheel  acted  more  liko  a 
hammer  on  the  axlct  and  aa  in  tho  oold^awag- 
ing  proeeas,  a  gradual  braakhig  up  of  the 
filM-e  at  the  back  of  the  wheel  goea  on«  wliioh 
ia  ahowB  by  an  annular  9P*oe,  varying  inm 
thiae-eightha  of  an  inch  to  thrae-qaartera  of 
aa  inch  in  breadth ;  the  atreagth  ia  ooai- 
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^Mrty  ^N0tvoy6d  of  ftif  'Outer  portknif  and 
•  Middoii  chock  of  the  wheel  vpon  eono  point 
■of  the  road  ooinpietes  the  fraotore  of  the 
axle. 

AoMOg^  other  csvees  ixAitA  eontribute  to 
the  deterioration  of  ailee  may  be  mentioned 
Hm  praetioe  of  tfafowhig  cold  water  on  the 
nde  to  eool  it,  when  it  has  become  nearly  red 
hot  from  the  want  of  proper  Inbri^atkm  of 
the  joomal* 

With  regard  to  the  strain  to  whi<A  the 
portiea  of  the  axle  between  the  wheels  Ss 
•objoet,  there  oan  be  no  donbt  if  the  form  of 
tiie  aide  is  «o  propoittoned,  that  any  blow 
tnnariiiltod  through  the  wheel  is  receired 
oqaally  along  the  whole  body  of  the  aile, 
asid  the  fieotionBl  otrength  at  each  point  is 
iMj  balanoed  to  leaiet  the  effiRct  of  the 
blow,  the  axle  will  then  be  best  soMod  to  pre- 
font  deterioration  at  any  partienlar  place. 

[Mr.  MeConneilthen  proceeds  to  giro  the 
details  of  a  number  of  experiments  which 
%e  had  made  irith  the  Tiew  of  determining 
the  weakest  point  of  a  oomraon  wagon  axSe 
voder  defeat  oinmmstanoes.] 

The  oraiK  asdes  of  lOoomotlTe  engineB 
oannot  ho  treated  by  any  of  the  rales  a]^ie- 
■blo  lo  straight  axles ;  and  onr  experience 
wonid  soem  to  prove  that,  even  with  the 
gtuoteat  oare  In  mannfcctnring,  these  axles  ' 
■re  tnb}oct  to  a  ra|dd  deterioration,  owing  to 
the  vibration  and  jar  whidi  operates  with 
inctesasd  severity,  on  account  of  their  pecu- 
-Inr  iMtt.  .  80  certain  and  regular  is  the 
ftaetnre  at  the  comer  of  the  crank  from  tBs 
oaaae,  that  we  oan  almost  predict  in  some 
daSMB  of  engines  the  nomber  of  miles  that 
oan  be  run  before  signs  of  fraisture  are  visi- 
ble ;  a  eertain  amount  of  injary  can  be  pre- 
vooted  by  putting  counter-balance  weights 
opposite  to  each  crank,  which  lessens  the 
vfbnrtion  very  considerably. 

The  Cb AIRMAN  (Robert  Stephenson, 
Esq.,  M.P.),  said,  that  Mr.  MeConneil  had 
osppsesed  a  strong  opinion,  that  a  change 
to^  phoe  from  a  iibrous  structure  in  iron 
to  a  crystalline  ime  during  the  time  of  its 
Mug  in  use ;  md  it  would  be  satisfhctory 
if  an  Instance  could  be  pointed  out  where 
tins  ^ange  had  occurred,  owing  to  ribra- 
tion  or  any  other  treatment,  for  he  had  not 
heen  able  to  satisfy  himself  from  many  ex- 
periments that  any  such  molecular  change 
took  place.  Hammering  a  piece  of  hot  iron 
till  it  is  oold,  produced  a  hardness  called 
flfyatalline ;  but  the  qnestiOU  for  considera- 
tlott  was,  supposing  an  iron  axle  were  an- 
sealed  by  heating  to  a  dull  red  heat  and 
behig  allowed  to  cool  slowly,  would  the 
*'  textnre  "  of  that  iron  undergo  any  aitera- 
tson  afterwards  from  the  ribration  of  the 
nilwuyor  any  piece  of  macSiinery  they  were 
in  the  habit  of  employing  ?  He  had  not 
hoen  dbio  to  detect  an  instance  of  the  kind ; 
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and  in  givlag  evidence  boRire  nio  iron 
Girder  Bridge  Commission,  he  mentioned 
cases  of  ribration  going  on  from  year  to 
year  without  any  sensible  lAiange  occurring 
in  wroqght  or  cast  iron.  For  instance,  they 
had  the  Cornish  engine  beam  with  a  strain 
of  50  lbs.  per  inch,  woricing  eight  or  ten 
strokes  per  minute  for  more  than  twenty 
years;  and  certainly  if  a  molecular  change 
was  introduced  by  ribration,  it  ought  to  be 
by  that  continual  ooncussion  and  vibratton  ; 
but  none  was  perceived.  Again,  the  con- 
neetlttg-rod  of  a  locomotive  was  a  piece  of 
iron  in  a  most  perplexing  situation,  for  one 
baring  more  to  do  and  having  the  strain 
changed  more  frequently  it  was  diiBcult  to 
conceive ;  and  yet  he  had  known  ^e  con- 
neethig-Tod  of  a  locomotive  engine  to 
vibrate  ^ght  times  in  -a  second  fer  several 
TBBrB*  regular  work,  making  more  than  260 
milKon  tines  aKogetfaer,  but  the  iron  re- 
tained its  fibrous  structure';  and  he  thought* 
axles  could  not  be  sulijectto  so  much  viinra- 
tion.  When,  therefore,  he  found  that  a 
connecting-rod  did  not  cfiange  its  molecular 
texture,  he  must  say  there  were  good 
grounds  for  doubting  that  iron  changes  it 
state  in  axles. 

Then  with  regard  to  the  experiments  made 
by  Mr.  McConncSl,  with  a  ricw  to  ascertain 
where  axles  were  most  exposed  to  tension, 
he  could  not  quite  agree  with  him,  for  he 
subjected  the  wheds  and  axles  to  a  slow 
ateadHy-increasfaig  pressure,  till  he  bent  the  • 
axles  in  differesit  positions.  The  results 
were  correct  as  far  as  regarded  the  slow 
pressure  on  the  fianehes  of  the  wheel  nnder 
the  circumstances  of  the  experiments  re- 
corded by  him,  but  they  were  Jiot  a  faithful 
representation  of  what  takes  place  in  prac- 
tice, for  it  would  be  found  that  when  the 
wheels  of  a  carriage  jarred,  a  rioleirt  blow 
was  Inflicted  on  the  rail,  and  the  strain  on 
tiie  axle  was  totally  distinct  from  a  slow 


He  would  refer  to  the  experiments  made 
some  years  ago  by  Mr.  John  Gray,  on  the 
Hull  and  Selby  Railway,  and  which  were 
published  in  the  Engineers  and  AreMtecie* 
Journal,  or  the  Meehania*  MagcLzme,  to  ' 
•show  how  important  Is  the  element  of  Ume 
in  the  fracture  of  an  axle.  He  took  a  round 
bar  of  iron  3  feet  long,  and  2  inches  dia- 
meter, and  turned  it  down  in  the  middle,  to 
1  inch  in  diameter  for  2  inches  in  length. 
He  then  took  another  bar  1  inch  in  diameter 
uniformly  throughout,  and  he  tried  the 
strength  of  these  bars  under  eoncutnon  and 
not  mere  pressure.  Now  the  severest  point 
of  strain  would  eridently  be  the  middle' of 
the  bars  where  the  diameter  was  the  same 
in  both,  and  consequently  If  weights  were 
gradually  and  quietly  laid  on,  the  results 
would  be  alike  in  both  Uhra ;  liut  when  small 
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weights  were  let  fall  on  them,  the  bar  1  inch 
in  diameter  throughout  its  whole  length  was 
found  to  be  much  stronger  than  that  which 
was  in  the  main  2  inches  and  1  in  the  mid- 
dle. For  as  time  is  an  element  when  the 
resistance  of  material  is  concerned,  regard- 
ing tht  axle  as  elastic  like  a  piece  of  India 
rubber,  the  onlj  particles  that  could  yield  to 
percussion  from  the  falling  weight  were  those 
between  the  shoulders  ui  the  part  of  the 
axle  that  was  turned  down,  but  in  the  case 
of  the  bar  an  inch  in  diameter  throughout 
its  whole  length  the  whole  of  the  particles 
would  yield ;  the  one  being  a  good  spring 
and  the  other  a  very  bad  one. 

It  therefore  appeared  to  him  that  the 
experiments  recorded  by  Mr.  McConnell, 
though  correct  as  regarded  th^  position  in 
which  he  put  them,  were  not  correct  as 
regarded  concussion.  The  axles  rarely,  if 
ever,  broke  in  the  middle,  but  generally  at 
,the  end  close  to  the  boss  of  the  wheel, 
because  cf  the  sudden  change  in  the  elasti- 
city of  the  axle  at  that  point ;  the  portion 
of  the  axle  fixed  within  the  boss  of  the 
wheel  being  very  rigid  while  the  rest  re- 
mained elastic,  which  caused  the  vibrations 
to  be  suddenly  checked  at  that  point.  No 
doubt  the  plan  of  weakening  axles  in  the 
middle  had  done  good  because  it  made  them 
spring,  and  in  crank  axles  it  relieved  the 
strain  in  the  cranked  part. 

Mr.  Hbnby  Smith  suggested,  that  in  the 
case  of  bar-iron,  the  exterior  portion  had 
greater  tenacity  than  the  interior  or  under 
part ;  and  the  strength  woiild  be  more  than 
proportionately  diminished  where  the  exterior 
portion  was  cut  through.  He  also  referred 
to  some  experiments  in  which  he  had  cold- 
hammered  fibrous  iron  till  it  became  crys- 
talline, and  the  effect  produced  corresponded 
with  the  description  given  by  Mr.  McCon- 
nell of  the  fractured  axles. 

Mr.  McConnell  observed,  that  he  had 
met  with  several  cases  of  broken  axles  in 
which  a  distinct  annular  space  was  observa- 
ble all  round  the  surface  of  fracture,  that 
was  quite  short-grained  and  appeared  changed 
into  a  crystallme  texture,  whilst  the  centre 
of  the  axle  remained  fibrous.  He  admitted 
that  his  experiments  were  only  approximate, 
and  that  be  had  not  put  the  strain  in  the 
natural  way ;  but  it  was  almost  impossible 
to  do  so,  in  consequence  of  the  great  trouble 
and  expense  that  would  have  accompanied 
it ;  at  the  same  time  the  results  were  pro- 
portionate in  each  case,  and  the  accuracy  of 
the  experimental  results  had  been  confirmed 
by  calculation.  With  regard  to  the  axle 
fitting  into  the  wheel,  they  now  allowed 
only  a  ferj  small  shoulder,  not  exceeding  a 
sixteenth  of  an  inch,  and  thia  shoulder  was 
not  square,  but  tapered,  and  the  bou  of  the 
wheel  was  slightly  <y>ned  to  fit  the  shoulder. 


Mr.  CowpBR  did  not  believe  that  any  axle 
which,  when  broken,  proved  to  be  crystal- 
line, had  ever  been  fibrous  in  ito  character. 

Mr.  RAMSBOTTOiff  considered  that  a 
change  took  place  in  the  axle  from  the  effect 
of  mere  mechanical  action,  and  his  obaerta- 
tions  had  tended  to  confirm  him  in  that 
opuiion.  Some  time  ago  he  selected  an  axle 
which  had  not  a  very  good  form  of  joonal, 
and  the  end  broke  off  frith  two  blows  of  a 
12  lb.  hammer.  This  axle  had  for  three 
yeara  been  subject  to  a  strain  vertically, 
which  was  reversed  at  every  revolution,  and 
it  came  off  with  a  crystalline  fracture.  He 
then  tried  the  part  that  had  been  within  the 
boss  of  the  wheel,  which  had  not-been  aub- 
ject  to  this  great  strain,  and  found  the 
strength  was  very  much  greater  than  that  of 
the  journal,  for  it  •required  serenty-nine 
blows  to  break  it  off,  and  in  that  case  the 
fracture  was  fibrous.  A  parallel  case  might 
be  observed  with  reference  to  an  aah  stick, 
which,  if  doubled,  would  break  with  a  fibrooi 
fracture ;  but  if  subjected  to  vibration,  bow- 
ever  slight,  running  through  it  a  great  num- 
ber of  times,  it  would  break  in  a  different 
mode.  He  Uiought  the  straui  on  a  locomo- 
tive connecting  rod  was  by  no  means  ao 
great  for  the  sectional  area  as  upon  an  axle 
journal;  and  the  latter  had  two  reversed 
strains  for  every  revolution  of  the  small 
wheels,  but  the  connecting  rod  had  only  two 
for  each  revolution  of  the  driving  wheels. 

Hie  Chairman  said,  he  was  only  desi- 
res to  put  the  members  on  their  gnard 
against  being  satisfied  with  less  than  inoon- 
testible  evidence  as  to  a  molecular  change  in 
•iron,  for  the  subject  was  one  of  serious  im- 
portance, and  the  breaking  of  an  axle  had  on 
one  occasion  rendered  it  questionable  whe- 
ther or  not  the  engineer  and  superintendent 
would  have  had  a  verdict  of  manslaughter 
returned  against  them.  The  investigation 
hence  required  the  greatest  caution ;  and  in 
the  present  case  there  was  not  evidence  to 
show  that  the  axle  was  fibrous  beforehand, 
but  crystalline  when  it  broke.  He  therefore 
wished  the  members  of  the  Institution,  con- 
nected as  they  were  with  the  manufacture  of 
iron,  to  pause  before  they  arrived  at  the 
conclusion  that  iron  is  a  substance  liable  to 
crystallize  or  to  a  molecular  change  from 
vibration.  For  his  own  part,  he  waa  now 
induced  to  look  upon  wrought  iron  aa  lite- 
rally elastic,  like  a  piece  of  India-rubber ; 
for  in  the  case  of  the  Britannia  Tubnlar 
Bridge,  where  they  had  two  10-inch  square 
chains  or  bars,  each  100  feet  in  length,  it 
was  found  that  before  the  tube  was  raised, 
the  chains  or  bare  atretched  nearly  two 
inches  in  length  at  each  timelof  liftmg,  hot 
resumed  their  original  length  when  the  strain 
was  withdrawn ;  the  same  action  being  re- 
peated every  time  the  tube  was  lifted.    He 
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ooold  therefore  only  regard  these  lO-ioch 
ban  of  iron  aa  analogoos  to  a  piece  of  India- 
mbber. 

Mr.  McCoNNKLL  said,  he  had  one  speci- 
men of  an  axle  which  he  thought  furnished 
nearly  incontestible  evidence  of  the  truth  of 
his  position,  that  a  change  took  place  in  the 
texture  of  the  iron.  One  portion  of  this 
axle  was  clearly  fibrous  iron,  but  the  other 
end  broke  off  as  short  as  glass.  The  axle 
was  taken  and  hammered  under  a  steam 
hammer,  then  heated  again,  and  allowed  to 
cool,  after  whieh  they  had  to  cut  it  nearly 
half  through,  and  to  hammer  it  a  long  time 
before  they  ooold  break  it. 

-  The  Craikman  remarked,  that  this  was 
a  case- of  conTerse  reasoning  ;  for  it  was  an 
Instance  of  a  piece  of  crystalline  iron  being 
couTcrted  into  fibrous  iron.  Iron,  when  it 
was  once  heated,  and  allowed  to  cool  gra- 
dnallyi  acquired  a  close  and  fine  grain,  but 
it  became  neither  crystalline  nor  fibrous ;  if 
cooled  suddenly,  it  acquired  a  crystalline 
grain,  and  if  rolled  while  being  cooled,  it 
became  fibrous  ;  hot  be  did  not  think  that 
it  underwent  any  molecular  change  from 
mechanical  action  after  it  was  cold. 

Mr.  HsNRT  Smith  observed,  that  throw- 
ing cold  water  upon  hot  journals  did  great  in- 
jury by  crystallising  that  portion  of  the  axle. 

Mr.  SLiyn  did  not  think  that  any  change 
horn  a  fibrous  to  a  crystalline  texture  was 


produced  in  iron,  unless  it  were  strained  be< 
yond  the  limit  of  its  elasticity.  Some  of  the 
pump  rods  in  Staffordshire,  which  had  been 
in  use  for  eighteen  or  twenty  years,  were 
subject  to  a  strain  of  3}  tons  per  square 
inch  ;  and  a  short  time  ago  he  had  occa- 
sion to  ascertain  their  actual  performance 
with  reference  to.  this  very  question,  and 
this  not  being  considered  conclusive,  he  had 
made  a  machine  in  which  he  put  an  inch 
square  bar  subjected  to  a  constant  strain  of 
five  tons,  and  an  additional  varying  strain  of 
2|  tons,  alternately  raised  and  lowered  by  an 
eeoentric  80  or  90  times  per  minute,  and 
this  motion  was  continued  for  so  long  a 
time  that  he  considered  it  equal  to  the  effect 
of  90  years'  railway  working,  but  no  change 
whatever  was  perceptible ;  and  therefore  be 
was  one  of  those  who  did  not  believe  in  a 
change  from  a  fibrous  to  a  crystalline  struc- 
ture in  iron.  He  remembered  a  case  where 
a  question  having  arisen  as  to  the  manufac- 
turers of  a  certain  shaft,  it  was  agreed  to 
hammer  it  until  it  split,  as  a  means  of  dis- 
covering the  nature  of  the  manufacture  of 
the  shaft ;  the  result  was  satisfactory ;  and 
the  iron  appeared  still  fibrous  in  texture. 

Mr.  Hemkt  Smith  promised  to  furnish 
some  results  of  cold  hammering  iron,  at  the 
next  meeting. 

The  further  consideration  of  the  paper 
was  then  adjourned. 
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Sir, — Of  all  the  applications  of  the 
electric  fluid  to  the  nne  arts,  none  has 


been  attended  with  so  much  success  as 
that  of  copying  devices  and  engravings 
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alretdj  cxeented ;  but  there  is  reason  for 
expecting  the  same  saccess  in  employing 
the  same  power  in  creating  engravings. 
The  methods  of  producing  engravings 
by  voltaism,  now  employed,  are,  with  the 
exception  of  Mr.  Palmer's,  extremely 
imperfect.  The  electrotint,  however,  is 
a  most  excellent  way  of  obtaining  pic- 
tures ;  and  it  is  very  probable  that,  by 
successive  improvements,  it  will  be  ren- 
dered a  method  by  which  the  most  iiesa- 
tifnl  illustrations  will  be  produced. 

The  firilowing  method  of  obtsaning 
electrotypes  (dicing  from  all  otbers 
that  I  know  of)  will  be  found  very  use- 
ful, and  quite  easy  to  manage,  inasmuch 
as  the  devices  or  letters  to  be  engraved 
do  not  require  to  be  reversed,  as  in 
other  engravings,  which  is  an  object  of 
great  importance;  while  the  execution, 
in  point  of  beauty  and  delicacy,  may  vie 
with  those  produced  by  the  immediate 
application  of  the  graver  in  cutting  the 
metal.  In  this  manner  a  plate  may  be 
obtained,  with  drawings  or  letters  in 
relief^  which  will  bear  printing  as  com- 
Bwn  wood  ents  or  metal  types. 

Take  a  smooth  plate  of  copper,  and 
cover  it  evenly  wiHi  a  thin  coating  of  a 
composition  made  of  one  part  (by  weight) 
of  white  wax,  two  of  lard,  and  one  of 
lamp-black :  to  render  it  fit  for  use,  it 
will  be  necessary  to  grind  it  with  a  small 
quantity  of  olive  on;  ic  must  then  be 
melted,  and  poured  over  the  plate,  whiek 
must  be  carefully  placed  in  a  perfect^ 
bprisontal  position.  When  the  mixtne 
has  become  cold,  engrave  the  design  on 
its  surface,  so  that  Uie  bright  copper  la 
visible  along  all  the  lines,  taking  eare, 
however,  not  to  scratch  the  metal  in  the 
operation.  Any  convenient  tool  may  he 
used,  from  that  employed  in  cnuing  the 
bold  lines  to  the  finest  pointed  one  used 
in  ahading;  but  in  using  those  with 
sharp  points,  double  care  is  required  not 
to  scratch  the  metal  When  the  process 
of  engraving  is  finished,  the  surface  of 
the  coating  is  to  'be  covered  with  some 
conducting  substance,  so  that  the  voltaic 
copper  may  be  deposited  on  it.  Various 
substances  have. been  recommended  for 
this  purpose;  but  none,  till  lately,  an- 
swered so  well  as  black-lead.  When 
this  is  used  (and  for  rougher  kinds  of 
engravings  it  will  do  very  well),  it  is  to 
be  brushed  over  the  composition  with  a 
fine  camel-hair  pencil,  blowing  away 
afterwards  all  particles  which  have  not 


adhered.  But  there  are  great  objeolaoBB 
against  giving  to  substances  a  mecfanl- 
cal  coating  of  a  conducting  material ;  far 
in  delicate  engravings  it  is  impossible  to 
coat  the  surface  and  hollows  evenly,  nor, 
when  coated,  to  clean  all  the  minute 
lines  without  disfiguring  them,  leaving 
out  of  the  question  the  difficulty  3 
making  the  black-lead  adhere  to  aome 
substances.  This  difficulty  is,  however, 
at  once  obviated  by  the  discovery  of  Mr. 
Spencer,  of  Livierpool,  by  which  a  dbo- 
mioai  coating  can  be  given  to  any  sob* 
stance,  of  such  extreme  temhy,  yet  of 
powerful  conducting  natofe,  that  the 
finest  lines  are  not  in  the  least  diofi- 
gured,  nor  the  surface  of  the  com- 
position unevenly  covered.  This  pro- 
cess is  effected  by  plunging  the  sub- 
stance to  be  coated  into  a  weak  solution 
of  nitrate  of  silver,  and  then  exposing  it 
for  a  short  time  to  the  vapour  of  an  alco- 
holic aolution  of  phosphorus,  by  which 
means  the  thin  film  of  the  solution  ad- 
hering to  the  engraving  is  deoxidised,  or 
resoled  into  its  metidlao  state,  by  the 
chemical  action  of  the  fumes  of  the  phoa* 
phorus.  It  may,  perhaps,  lie  better  m 
silver  the  surface  of  the  plate  in  tiiis 
manner  before  commencing  to  engnve, 
for  the  chance  of  some  foreign  substance 
filling  the  Knes  will  then  be  avoided 
The  plate,  after  being  coated  in  the  man- 
ner above  described,  is  to 'have  its  back 
and  aides  veil  varnished,  so  that  the  vol- 
taic copper  may  he  deposited  nowhere 
but  OB  the  ^oe  of  die  engraving.  It  will 
be  then  ready  to  be  elecMiyp«L . 

The  apparatns  iar  thia  pmrpose  need 
be  hot  of  the  aimnkat  kmd.  A  aqoaae 
wooden  hoK  ahonld  be  procured,  with  a 
partition  of  porous  wood  dividing  it  ia 
the  nriddle;  care  should  be  taken  that 
die  partition  is  perfectly  water-tigh^ 
otherwise  the  operation  will  soon  be  de- 
stroyed. Over  each  of  the  cells  thus 
formed  by  the  partition,  fix  a  small  bar 
of  iron  horizontally,  and  from  one  of 
them  hang  the  copper  plate  perpendicu- 
larly into  the  cell,  by  a  varnished  wire 
soldered  to  the  centre  of  its  back ;  and  in 
a  similar  manner  hang  a  sine  plate  from 
the  other  bar,  of  about  the  same  site  as 
the  copper  plate,  but  without  any  vamiah 
either  on  it  or  on  the  wire.  An  appara- 
tus of  this  description,  a  Jittle  mcKlified, 
is  represented  in  the  prefixed  engraving. 
It  has  the  addition  of  a  Ritchie*s  rotating 
magnet,  which,  by  constantly  breaking 
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and  renewing  oontaet  betwven  tbe  two 
plates,  catMes  the  depostlion  to  go  on 
more  regvlorly  and  ft»ter.  It  may  be 
need  with  advantage  in  producing  laiige 
engniYinga  where  time  is  an  object,  and 
die  lines  of  no  great  delicacy;  but  in 
small  engraTingB  which  are  highly  finished 
the  simple  box,  witliout  the  magnet,  will 
answer  better.  A,  represents  the  steel 
magnet,  with  the  armature,  B,  made  of 
aoft  iron,  and  enveloped  in  a  coil  of  fine 
insulated  copper  wire ;  it  is  suspended 
on  a  fine  pivot,  which  proceeds  from  the 
centre  of  the  cup  on  the  fahelf  about  the 
poles  of  the  magn^  the  magnet  itaelf 
oeiDg  supported  in  a  vertical  position  by 
the  screw  on  a  stout  piece  of  wood  over 
the  partition,  £.  CC  are  the  iron  bars 
pkeedover  the  cells ;  each  has  a  binding 
screw  on  its  centre,  from  which  proceed, 
in  one  direction,  the  connecting  wires, 
terminating  in  the  mercury  in  the  cup ; 
and  in  the  other  direction  are  the  wires 
which  suspend  the  plates.  The  cup  is 
divided  in  tbe  middle  by  a  partition,  the 
height  of  which  is  so  regulated  that  the 
terminations  of  the  coil  whjch  dip  into 
the  mercury,  may  just  pass  over  without 
tOQohing,  while  the  mereury,  from  the 
repulsion  which  subsists  between  it  and 
the  wood,  18  divided  into  two  masses, 
eaeh  of  which  in  the  middle  is  higher 
tban  the  partition.  When  eonnection  is 
made  between  the  plates,  by  placing  each 
of  th%  wires  in  a  separate  cell  of  the  cop, 
observing  that  each  of  the  perpendicular 
wires  of  the  coil  is  also  in  a  separate  cell, 
the  armature  will  instantly  revolve,  regu- 
larly renewing  and  breaking  contact  be- 
tween the  plates,  the  rapidity  of  which 
will  depend  on  the  quantity  of  ekotrictty 
flowing  through  the  wires. 

Into  the  eell  which  contains  the  cop- 
per plate,  pour  a  solution  of  sulphate  of 
oopper,  till  the  plate  is  covered,  and  fill 
the  other  cell  with  water,  slightly  acidu- 
lated with  solphnrie  acid.*  If  now  a 
metallic  connection  be  made  between  the 
two  transverse  bars,  an  electric  action 
will  take  pHice,  generating  with  the  zinc, 
and  nrnsing  along  the  metallic  conduct- 
ors TO  the  copper  pkte,  where  metallic 
copper  from  the  solution  will  gradually 
be  deposited  on  its  silvered  surface.  The 
operation  should  thus  proceed  for  about 
a  fortnight,  when  it  will  be  found  that 
the  voltaic  copper  will  have  acquired 
suflkient  thickness  to  be  separated  from 
the  engraving.    It  mnst  then  be  fixed 
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on  a  Uook  of  wood,  to  be  of  ^  proper 
height  for  printing.  The  cells  must 
occasionally  be  supplied  with  materials 
as  the  process  goes  on,  to  replenish  that 
which  is  decomposed ;  and  on  no  account 
must  the  sulphate  of  copper  be  left  to 
become  weak,  for  the  sulphuric  .acid 
which  is  liberated  will  become  at  last 
strong  enough  even  to  dissolve  the  cop- 
per already  deposited  on  the  engraving : 
the  copper  plate  must  also  be  occasion- 
ally examined,  to  see  whether  the  de- 
posit takes  place  regularly.  When  the 
dectric  action  is  too  inteiMe,  the  oopper 
will  be  deposited  too  fast  and  rough  to 
fill  the  minute  hollows  of  the  engraving, 
and  will  be  as  brittle  as  glass ;  in  which 
case  a  little  water  poured  into  the  zinc 
cell  will  diminish  its  energy.  And  when 
the  operation  proceeds  too  slow,  the 
metal  will  be  as  britde  as  when  it  was 
deposited  too  fast,  although  the  minute 
lines  may  be  perfectly  filled  in  the  one, 
and  not  in  tne  other.  There  seems, 
therefore,  to  be  a  mean,  to  be  known 
only  by  experience,  where  the  depoeitioD 
takes  place  to  the  best  advantaige,  and 
the  copper  obtained  in  this  manner  is 
much  superior  to  that  metal  in  its  com- 
mon state,  being  thereby  adapted  in  a 
special  manner  for  bearing  the  pressure 
of  the  printing  pre^ 

D.  Jones. 

Cmnartheii,  Not.  8, 1849. 


PUBLIC  BXPOSITIOKB  Or  A&TS  AND  ICANU- 
VACTURKS. — ^THB  LAST  FRBMCH  BXPOSI- 
TION. 

A  valuable  and  infcerestiBg  report  on  the 
Bleventh  Franeh  Exposition  of  the  Prodaeta 
of  Indostry  hat  juit  been  praparad  and  pub- 
lished by  Mr.  M.  D.  Wyatt,  the  arofaitMt 
This  duty  Mr.  Wyatt  undertook  at  the  re- 
qoMt  of  the  President  and  Conndl  of  the 
Society  of  Arts,  having,  as  be  states,  in  the 
opening  pangraph,  in  accordance  with  ii^ 
Btmetions  reoeived  Trom  them,  visited  the 
lren<&  metropolis  "  for  the  purpose  of  col- 
lasting  all  snoh  details  oonceroing  the  qua- 
lity, eztent,  and  general  character  of  the 
exposition,  as  might  seem  moat  deserving  of 
the  carefol  attentioa  of  tbe  society."  The 
deep  interest  which  all  connected  with  trade 
and  oommeKe  and  the  arts  in  this  eonntiy 
have  ever  shown  in  the  national  eipoattions 
of  France,  woald  of  itself  warrant  a  lengthy 
notice  of  this  report,  emanating  as  it  does 
from  the  higbly-acoomplished  agent  of  a 
body  so  influential  as  the  Society  of  Arts'; 
bat,  in  the  prospect  of  a  great  exposition  of 
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the  indnitry  of  the  world  in  our  own  metro- 
polis in  1851,  the  information  that  may  be 
derived  from,  sach  a  aource  becomea  still 
more  worthy  of  publicity  on  account  of  the 
practical  bearing  which  it  may  have  upon 
that  magnificent  project. 

Mr.  Wyatt  hai  cksiified  hia  facta  under 
three  general  heads,  viz.,  the  present  expo- 
sition, past  expositions,  and  official  arrange- 
ments, with  an  appendix  of  public  documents 
connected  with  the  organization  of  the  pre- 
sent and  past  exhibitions  *,  but,  before  enter- 
ing on  these  topics,  which  comprise  the 
great  objects  of  the  report,  Mr.  Wyatt  does 
not  fail  to  notice  the  grand  resulta  which 
have  followed  what  he  calia  the  ."  action  of 
Grovernment  on  French  manufacture."  He 
observes,  that  when  it  is  consider^  that 
during  the  laat  fifty  years  constant  and 
sedulous  attention  has  been  paid  by  Govern- 
ment to  the  great  interests  of  manufacture, 
by  precept,  example,  premiums,  public  ex- 
hibitions,  elementary  schools,  &c.,  and, 
'*  above  all,  by  an  inpessant  attempt  to  ele- 
vate the  social  and  intellectual  condition  of 
all  engaged  in  the  great  work  of  supplying 
the  necessities,  gratifying  the  tastes,  and 
ministenng  to  the  resources  and  revenuea  of 
their  native  country,  we  cannot  be  surprised 
to  find,  in  the  year  1849,  that  the  impulse 
originally  conveyed  to  manufactures  limited 
in  extent,  and  serving  chiefly  for  the  use  of 
a  small  proportion  only  of  the  citizens,  has 
been  transmitted  through  infinitesimal  rami- 
fications, until  it  has  become  infused  and 
incorporated  into  the  very  essence  of  the 
spirit  of  the  people."  So  early  aa  the.com- 
mencement  of  the  thirteenth  century  the 
celebrity  of  France  for  the  production  of 
stained  glass,  goldsmiths'  work,  Limoges 
enamel,  and  omancents  in  carved  ivory,  and 
of  illuminated  manuscripts,  had  become 
European.  In  the  fifteenth  century  the  in- 
dustrial arts  attained  an  almost  unrivalled 
development;  and  under  the  patronage  of 
Franoia  I.  the  union  of  the  highest  order  of 
artistic  ability  with  the  mechanical  skill  and 
experience  accumulated  during  many  centu- 
ries, stamped  with  a  peculiar  and  unmis- 
takeable  character  of  peffiection  many  of  the 
celebrated  productions  of  the  period  of  the 
Reneitgance,  '  The  establijihmentof  the  silk 
trade  at  Lyons,  the  ancient  proficiency  of 
Paris  and  other  towns  in  all  other  branches 
of  weaving,  the  Gobelins  tapestry,  the  car- 
pets of  the  Savonnerie,  the  Sevres  China 
Institution,  and  the  commencement  of  the 
employment  of  cotton,  about  the  end  of  the 
seventeenth  century,  are  all  landmarks  in 
the  great  scheme  of  French  manufactures. 

Under  the  first  of  the  heads  into  which 
Mr.  Wyatt  has  divided  his  report,  viz., "  the 
present  exposition,"  much  valuable  infbrma- 


tion,  as  might  be  expected,  is  given.  Hie 
first  portion  of  it  is  directed  to  the  buUdiqg, 
which  was  erected  in  the  Carre  de  Marignj* 
a  piece  of  ground  abutting  on  the  main 
avenue  of  the  Champs  Elysliest  a  site  offer- 
ing every  possible  advantage,  and  the  same 
which  was  occupied  by  the  Palace  of  Indus- 
try in  1844.  Plans  are  given  by  which  at  a 
glance  the  difference  of  the  arrangement  of 
the  Palace  of  Industry  in  1844  and  that'of 
1849  is  made  apparent,  and  it  is  stated  that 
the  interior  of  tlie  vast  rectangular  courtyard 
in  the  plan  of  1844  must  have  presented  a 
magnificent  eotgt  tTaii,  which  is  totally  want- 
ing in  its  fellow* of  the  present  year. 

After  observing  that  both  internally  and 
externally  there  is  a  good  deal  of  tastdess 
and  unprofitable  ornament,  Mr.  Wyatt  states, 
on  the  authority  of  M.  Audiganne  (Chef  de 
Bureau  de  rindustrie),  that  the  amount  ex- 
pended, so  far  as  can  yet  be  ascertained/.has 
been  450,000  francs.  The  cost  of  the  build- 
ing in  1839  was  14,550/. ;  1844,  15,050^ ; 
1849,  1600()/. ;  adding  2,000/.,  the  cost  of 
the  agricultural  shed ;  the  whole  sum  ex- 
pended this  year  is  18,000/.  In  these  cilen- 
btions,  however,  it  must  be  remembered  that 
the  money  is  paid  only  for  the  hire  of  the 
materials  for  about  three  months,  the  whole 
remaining  the  property  of  the  oontraetors  at 
the  termination  of  the  exhibition.  In  1839 
the  cost  of  the  building  waa  at  the  rate^f 
2s.  2d.  per  square  foot,  English ;  11844, 
Is.  3^. ;  1849,  Is.  2fd.  Setting  aside  the 
year  1839  as  a  manifest  extravagance,  it  is 
ascertained  that  Is.  3d.  has  been  the  everage 
cost  of  building  per  foot  square  in  the  last 
two  French  expositions;  but  at  the  aasse 
time  it  is  to  be  remarked,  "  that  the  work  is 
done  in  an  extravagant  style,  and  that  the 
expenses  of  some  branches  of  building  are 
considerably  greater  in  France  than  in 
England." 

In  the  first  three  expositions  it  appears  no 
system  of  classification  of  products  vras 
adopted — an  unfortunate  omiasion, ;  for,  if 
the  object  be  to  instruct  the  public,  '*  the 
clearness  of  their  memories  and  impressions 
mainly  depends  upon  the  simplicity  and  per- 
fection of  the  aystem  of  succession,  sub- 
ordination, and  classification  of  all  the  ele- 
ments composing  the  great  display  ;  if  it  be 
otherwise  they  gain  only  a  confused  sense  oi 
weariness,  instead  of  a  series  of  impQ^taiit« 
mutually  dependent,  practical  condnliins." 
In  1806,  the  first  attempt  at  arrangement 
was  made  by  M.  Costaz,  who  edited  the 
report  of  the  jury  that  year,  and  who^pro- 
ceeded  on  a  geographical  analysb,  treating 
his  examination  of  all  the  objects  exhibited 
under  the  heads  of  the  departments  (kf 
France  from  which  they  emanated.  In  1819, 
he  again  edited  the  report,  and  on  that  oeea- 


PUBLIC   BZBIBITIOK   OP    AKT8   AMD   MANITFACTURES. 


476 


lion  adopted  an  entirely  meterial  or  aatnrtl 
•jatem,  dividing  all  the  arts  into  39  heads. 
The  ooneeqnence  was,  of  eonisey  great  oon- 
fiision.  In  1827,  M.  Payen  took  np  a  purely 
tdentific  arrangement ;  bat  this  was  deemed 
too  artificial,  and  abstract ;  and  in  1834  M. 
Dnpin  established  his  system  of  division  on 
the  basis  of  the  relation  of  the  arts  to  man. 
Thns  the  division  was  made  into  alimentary, 
sanitary,  vestiary,  domiciliary,  locomotive, 
sensitive,  intellectnal,  preparative,  and  so- 
cial. This  analysis  was  adhered  to  in  1839, 
and  found  to  work  very  well.  In  1844,  the 
jury  adopted  a  more  material  classification, 
uniting  something  of  the  spirit  of  each  of 
the  three  former  systems.  They  dassifled 
the  manufactoriog  arts  into  eight  divisions, 
styled  "  Arts  on  the  Acddental,  or  Natural 
System;  Tia.,  woven;  2,  mineral;  3,  me- 
chanical; 4,  mathematical;  5,  chemical; 
6,  fine;  7,  ceramic;  and  8,  miscellaneous. 
Iliis  arrangement  led  rather  to  confusion ; 
and  in  the  present  exposition, "  in  which 
this  system  (if  any)  has  been  followed,  it  is 
sufficiently  complicated  to  render  it  ex- 
tremely difficult  to  refer  to  any  particular 
object,  from  its  proximity  to  others  not 
having  any  analogy  with  it.  ,  .  .  .  . 
As  to  the  nature  and  character  of  the 
products,  it  was  a  matter  of  common  com- 
plaint amongst  all  interested  in  the  present 
exhibition,  that  owing  to  the  commercial 
crisis  of  1848,  it  had  become  almost  impos- 
sible to  foresee  either  the  probable  amount  or 
character  of  the  goods  forwarded  for  exhibi- 
tion. The  most  careful  computations,  there- 
fore,  as  to  the  relative  spaces  occupied  by 
different  trades  would  Irather  mislead  than 
inform,  if  they  were  likely  to  be  regarded  as 
the  slightest  indications  of  what  might  be 
probable  in  England.  On  examining  and 
comparing  the  leading  features  of  all  the 
previous  expositions,  we  find  that  each  one 
was  especially  characterised  by  some  feature 
peculiarly  ita  own : — 

"Thu«  machinery,  which  this  year  ig  the  great 
and  predominating  attractioD,  in  1839  was  compa- 
ratively a  minor  Item ;  while  the  products  of  Mul- 
kaosen,  which  in  1839  actually  required  a  special 
great  hall  for  themselves  alone,  this  year  sink  into 
the  ordinary  space  allotted  to  many  other  branches 
of  industry.  In  quality  of  her  position,  as  '  mistress 
of  the  reigning  motf«,'  France  this  year,  as  in  duty 
bound,  exhibits  a  dazzling  array  of  pretty  and  taste- 
ful objects.  Evidence  is  exhibited  on  all  hands  of 
the  extent  to  which  the  education  of  her  workmen 
has  been  carried.    Scarcely  ever  do  we  recognize  a 


piece  of  bad  ornamental  modelling ;  where  the 
human  figure  is  introduced,  it  is  rarely  ignorantly 
drawn.    In  the  departments  of  manufacture  re- 


quiring tender  manipulation,  such  as  the  more 
deUcate  articles  of  jewellery,  carving,  tooling,  &c., 
we  recognize  a  practised  hand,  acting  in  unison 
with  an  ever-thoughtful  head.  Everything  seems 
produced,  to  a  certain  extent,  eon  amore:  and  on 
conversing  witli  every  tradesman,  he  will  be  found 
to  take  an  immediate  pride  in  his  occupation,  as  a 
I  of  elevating  him  in  the  sodal  scale,  rather 


than  aa  a  drag  to  prevent  bis  entering  into  compe- 
tition with  a  class  whose  hopes,  fears,  associations, 
prejudices,  virtues,  and  demerits  have  little  natural 
affinity  to  his  own.  Thus,  Trench  manufacture  hat 
a  certain  peculiar  charm,  which  frequently  paralyses 
the  judgment  in  appreciating  the  numerous  struc- 
tural defects  which  her  productions  constantly  ex- 
hibit. If  a  piece  of  furniture  be  well  and  artistically 
earved,  the  ordinary  eye  cares  little  whether  it  be 
or  be  not  well  fitted  or  well  seasoned.  A  beautiful 
silver-gilt  ornament  is  at  once  preferred  to  an  ugly 
gold  one,  and  a  paper-hanging  printed  in  two  tints 
which  harmonise,  is  far  preferable  to  one  executed 
with  sixty,  all  of  which  *  fight'  and  weary  the  eye. 
The  only  important  branches  of  manufacture  in 
which,  to  judge  from  the  present  exposition,  France 
seems  decidedly  behind  England,  are  those  of  the 
applicationr  of  mechanism  to  carving  on  a  large 
scale,  the  manipulation  of  gutta  percha,  tin-plate 
and  Britannia  metal  working,  earthenware,  and 
Japanning  on  papier-mach6,  and  generally,  perhaps, 
in  her  immediate  adaptation  of  new  machinery  to 
facilitate,  and  cousequenily  cheapen,  production; 
while  in  many  departments— such,  for  instance,  aa 
the  cultivation  of  the  art  of  enamelling,  of  bronze- 
working,  of  the  production  of  artistic  stoneware, 
the  making  and  colouring  of  terra  cotta,  and  of 
riband  and  silk  weaving  and  dyeing;  she  appears  as 
decidedly  in  advene  i .  In  sueh  a  report  as  the  pre- 
sent it  would  be  needless  to  particularize  the  differ- 
ences between  the  manufactures  in  detail ;  but  it 
may,  perhaps,  be  well  to  remind  those  interested, 
that  the  predominating  feature  of  this  year's  exhi- 
bition in  France  is  the  manifestation  of  her  power 
to  get  up  those  machines  on  the  possession  of  which 
our  fkcility  in  production  has  long  depended,  and 
that  if  once  she  attain  in  this  department  anything 
approaching  our  mechanical  resources,  at  the  same 
time  retaining  her  present  artistic  capability,  there 
is  little  doubt  she  will  be  enabled  to  command  many 
markets  to  which  we  alone  now  procure  access,  and 
which  we  are  too  apt  to  regard  as  permanent  pro- 
perty, rather  than  as  requiring  peculiar  and  conti< 
nued  exertion  to  monopolize." 

Under  the  head  **  General  Excellencies 
and  Defects  of  the  present  Ebcpositlon," 
Mr.  Wyatt  notes,  as  the  chief  excellencies 
of  the  arrangements,  **  the  extreme  liberality 
with  which  the  building  has  been  con- 
structed, and  the  noble  style  in  which  the 
whole  affair  has  been  managed  as  regards 
the  unlimited  supply  of  public  money,  the 
number  and  civility  of  the  keepers  and 
attendants,  and  the  ease  with  which  the 
enormous  mass  of  visitors  were  enabled  to 
circulate  by  the  width  and  uninterrupted 
lines  of  the  gangways."  The  present  ar- 
rangement of  the  catalogue  Mr.  Wyatt  con- 
siders defective,  and  he  points  out  the 
advantages  of  allowing  exhibitors  to  fit  up 
their  own  stalls  at  their  own  expense,  as  it 
affords  an  opportunity  for  the  exercise  of 
individual  taste,  and  at  the  same  time  effects 
a  considerable  saving  of  time,  trouble,  and 
expense  to  the  Executive.  The  necessity  of 
all  goods  being  finally  arranged  some  time 
prior  to  the  opening  of  the  exhibition  is 
particularly  dwelt  upon.  The  non-obaenr- 
ance  of  sueh  a  regulation  completely  mar- 
red for  some  time  the  effect  of  the  exposi- 
tion, and  the  better  class  of  citisens  and 
foreigners  scarcely  visited  it  for  the  first 
month. 
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Im  notieiBg  the  arahiteoliir*  of  the  boiM- 
iDg»  Mr.  Wyatt  ohserres  that  one  peculiarity 
meet  diatreuiog  waa,  that  a  a^tei»  of  ahan 
■eawnil  to  proaido  o?er  aU  the  oniMieiili 
wd  oonatraetioni.  "Great  carton  pi§rr€ 
tnuMs  which  aapporfted  nothiaf*  paiated 
hMa^ffeHeii  to  imilate  broBxe*  firooveied  o^w 
with  paper  to  make  it  look  like  oak,  were 
aU  uoneoetMry  and  waatefal  profeaaioaal 
tegwiea ;"  and  he  itataa  hia  belief  that  a 
beMar  building^  might  be  erected,  affordiof 
the  iaoie  area  and  i^vantagea  aa  the  Parialui 
PaUoe  «f  Industry,  and  aToiding  ita  delaata, 
far  an  amount  leas,  probably,  by  one-fonrlk, 
than  that  which  has  been  expended  upon  it. 

The  aeoond  diriaion  nf  the  report,  that 
which  rriatea  to  the  past  espeaitiooe,  giTce 
%,  rapid  and  )bely  sketch  of  the  origin  of 
•ooh  inatitutiona,  and  the  leading  liMtuiee 
by  which  etch  sueeeuiTe  ezposituMi  baa 
been  characterized.  Tlie  first  official  exhi- 
bitinn  took  place  under  Napoleon,  in  1798u 
Oa  the  aaaae  spot,  in  tbeChmnp  de  Mara,  ea 
which  the  army  had  celebrated  the  inaugu- 
lation  of  the  noble  coUectioa  of  Ita^kn 
spoila,  and  but  six  weeka  after  that /lite,  the 
BBlion  erected  the  "  Temple  of  Industry  ;** 
iBd  exhibited  spedmians  of  the  Uessinga  aiid 
aAmnftagea  of  peace.  The  snooasa  of  the 
int  experiment  led  the  BsecotiTe  to  dster- 
Bkine  to  institute  similar  exhibitions  annn-^ 
ally,  asMl  tetteia  were  addressed  to  the  pro* 
foots  of  the  departmeoto,  requesting  them  to 
form  local  committees  to  examine  and  for- 
ward proper  ptoduds  to  PSris  at  the  public 
expeuae,  and  wUeb  might  be  eligible  to 
•anry  away  the  prise  of  twenty  silMr  medals 
efcisA  by  the  Government,  or  one  goU  one 
\m  be  awarded  to  wlvever  should 
•pposed  the  most  formidable  riralry  ta 
A^Uah  aumuliotars.  Notwittstanding  this 
eiienlav,  an  interval  of  thme  yeans  elapsed 
bflfora  the  second  exposition  took  pfaum, 
when  22<^  eKhibiteB  weie  sdmitted  to  tho 
eoapeHtion.  Itwaaonthisoeoaaionttntthe 
immortal  Jacqoard  obtained  a  bronze  medal, 
aad  sttbsequenay  a  penaioA  of  l,000f.  per 
aiBum,  which  waa  nllissately  inersaaed  to 
•»(K)Of.  Mrt  Wyatt  mentiona  it  aa  a  giwli* 
4ifa>S  ciicuoutance^  that  it  was  ia  eonse-^ 
%BSBce  of  JAcquard's  reading  the  advertiee«> 
seat  of  a  premium  odTersd  by  the  Society 
•f  Arts^  that  he  was  indneed:  to  tarn  bi» 
attention  to  the  study  of  that  looea  which- 
has  since  rendered  hia  fonm  so  nnlvMesL 
The  third  eq»oiition  took  place  in  1802  r 
Hke  8oeiet6  d'SnooumgeaMnt  waa  estab- 
lished issmediately  altsr  it,  but  notbusg 
wwthy  of  apeeial  maatien  is  raeoided  of 
the  eahibition  itself.  In  1806  the  fbnvik 
^position  waa  held,  and*  in  the  meantime^ 
Irancb  indnatry  had  made  extraotdteary 
progresa  under  the  influence  of  the 


lofNapebon.  In  every  dspurtssent  of 
toatile  fobiie  an  amaiing  improvement  hnl 
been  oSaeted ;  and  theasannlBBlnse  of  iron, 
and  ateel,  and  pniorfiin  was  eondncfeed  on 
grsstfy4s>p>eifed  prinfiplai,  Tbe  i 
wtieh  for  msny 
taring  nsnee  boos 
pnwris  of  Snrope,  by  foimng  her  i 
to  snpplir  shme  what  other  < 
rired  foom  mwhmi  co^pecatien,  bod  Ite 
fonndidion,  Mr.  Wyatt  nnwvks,  for  tiuit 
foellity  and  nnlveraaHtf  ef  moaufaetswe 
wbioh  so  eminent  distiagnish  her  in  tho 
peeaaatday.  It  ia  partly  owing  to  this  state 
of  eonftinned  esertien  that  in  1819,  on  the 

slill  fomidon  ths  high  road  to  honoorani 
disthietioa.  Tho  leadu^  foatofea  of  this 
saUbiHao  was  the  improf«ment  which  hod 
been  eflhcted  bk  the  ssanniwtnre  of  asetil 
work,  and  tihe  eupssb  asid  numereus  spen 
mens  osntribttted.  The  exeitione  ef  Daaisi 
Keschlin,  tlm  Thonseen  of  Frenoh  ealia^ 
printing;  of  Eaymend  ef  Lyons,  the  In- 
ventor of  tho  process  for  ftxsag  Pruaaan  bina 
in  ailk  dyeing ;  and  othen,  alao  marked  Hm 
charaotsr  of  the  pesiod  which  hadintervoood; 
Jaoquard  reappeais  at  this  enhibition^  goM* 
lag  a  priaa  aaase  woiiby  of  hia  great  abill- 
tiee;  3«» medda  of  diflbrsnt  kiads,  and  17 
asoasw  of  the  Legten  el  Honour,  wese  gnen 
to  377  ent  of  1,602  competitecs.  Ho  en. 
positasnef  1823  wee  attended  bffo  war  eon- 
tsibntesa;  but  atiU  progrsss  wee  aaanifaataA 
la  the  products  broaj^  forward,  and  tkoea- 
hibkion  waa  aignabaed  by  the  appeasanoe  ef 
the  first  sospensfon-biidge  bySsiguin,  Frsess. 
In  1827,  when  tho  seventh  exposition  took 
gesst  improveaaanta  in  tlm  aiisngs 
and  dessMostion  of  the  vaiioas 
branehee  of  indaetry  wen  intfodnaed  bf 
M.  Rsyen,  tlm  Isemed  ehyasist.  The  iate* 
enee  of  the  application  of  atsom  aa  a  mo** 
ttvo-powsr  began  aow  to  make  itasif  aeaaibif 
felt ;  and  while  in  evenneaa  and  regafaaityeif 
finish  the  goods  oootribntedshowed  a  moai* 
fost  advaaea^  the  pricea  at  idiioh  it  won 
found  possible  to  deliver  them  in  the  nssrbst 
greatly  extended  the  home  consumptlon»  snd 
laid,  the  foondaf ion  for  a  oonsiderahieeipQst 
trade.  The  BMnufootara>  of  merino  bad 
enormously  increased,  15,P00,000f.  worth, 
bsiag  annually  disposed  c^,  while  tho  shmaC, 
silk,  tuUe,  and  blende  tradee  bad  alao  ex- 
panded  in  an  equally  magic  manner.  Teat 
iaifiBovementa  had  taken  place  in  the  peoi- 
dactiona  of  silk ;  aad  the  epplieation  ofms^ 
ehinery  to  making  paper  in  endkas  teng$lis» 
ensbled  the  saperior  French  testa  in  tho 
asatter  of  papen-haaginga  to^rival,  and  ub^ 
ssatBly  moBopoKae,  the  fovonr  with  whicht 
up  to  about  thia  time,  the  ISngHsb  prodw^ 
» had  bene  mgsrdsd.    The  bnlUmit  an. 
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«oiM«ifio  ■tedjrotf  MtaaLMid  wtifMai  o»> 
MMDti. on  a  nwK  JwHufp ;  nndimptmrnrnm^ 
q^pkite-gUM  vawifaolnre,  and  the  lowval 
•I  Mm  pffooataaa  oC  painting  and  tfeaining 
IfcaferiiMiicriaU  i^ed  anoterelaittflnfr  to  tka 
nwrnraai  of  eodhaiaatioa)  dnoooMkion*  Tbt 
nfslitik  anfKMiftiQn,  thai  of  1834,  alwwed  a 
•feBadiv  progM8ik>n  in  almost  evarj  mfiaCf 
o^nanttfaotnna  in  lUk,  cotton-prinling,  flax* 
ipiniilng,  id>  toDl%  and  ohymioalprodootionc 
«#  merf  kind  eapaaially^  Among  tha.  no« 
vriMm  introdnaad'  may  lio>  oMntioned  papoiN* 
hangings  printed  from  «f Undan  a^  Mnl^ 
haQien»  the  reriTnl  of  the  arts  of  enamel 
Wl  "  Qiello^"  the  re-cceation  of  the  art  of 
wood-engranng,  and  s^eat  ezeellenQe  in 
marqneterie  and  ornamental  cabinet  and 
inlaid  work..  The  nnmber  of  exhibii^rs 
WDpanted  to  2^7,  of  whom  697  wew 
IIBwardAd  with  madab,  23  with  decorar 
tkmf  of  the  Legion  of  ELononr,  and  the 
merits  of  1,785  were  recognized  by  the 
OfoM  jury,  OTcr  which  M.  Dapin  presided. 
Tike.ninth  exposition,  in  1839»  was  accom- 
panied by  a  declaration  of  the  central  jury, 
abowipg  bow  roach  the  French  tirade  had 
llljtveaaed,  the  growing  demand  on  the  part 
of  the  public  fQr  Tast  quantities  of  goods  at 
the  lowest  price,  and  the  adoption  by  manu- 
Ihctnrers  of  the  principle  of  '*  large  sales  and 
email  profits.''  The  declaration  stated  that 
tbe  principal  pointa  regarded  by  the  jury 
were  **  1st,  inventions  and  improvementav 
daaaed  according  to  the  importance  of  their 
xnralta  as  affecting  manufacture;  2nd,  the 
extent  of  the  factories,  and  their  typogra- 
phical  situation ;  3rd,  the  actual  and  com- 
mercial quality  of  the  goods ;  4th,  cheap- 
ness attained  by  increased  facilities  of  pro- 
duption/'  The  adoption  of  this  eminent 
]^pnUr  bnainess  theory  was  mainly  de- 
pendent on  four  causes, — 1st,  on  the  im- 
lirovements  effected  in  machines,  substitnt- 
|pg  the  mechanical  for  the  human  hand; 
2nd»  on  the  progress  of  popular  education ; 
—municipal  libraries,  communal  and  draw- 
ing sohools,  local  museums,  free  exhibitions 
oi  works  of  art,  and  the  liberal  rewards  and 
^  given  to  students,  had  for  years  been 
Uying  the  foundation  for  that  cultivation  of 
tiie  intelligence  of  the  lower  orders  which  in 
the  present  day  has  elevated  the  mind  of  the 
Frenph  artisan  to  nearly  a  par  with  that  of 
the  nnirersal  artist ;  3nl,  on  a  better  com- 
prehension of  the  theory  of  commercial  as 
QOnnected  with  political  and  social  economy ; 
^nd  4th,  on  the  interest  which  these  periodi- 
eal  exhibitions  of  industry,  and  the  publica- 
tioB  of  admirable  eritiques  npon  them,  had 
recited  in  the  public  mind.  The  exhibition 
qC  1839  exhibited  many  features  of  interest 
^d.  novelty.  The  jury  dwelt  with  admire- 
ti»A  on  the  native  silk,,  and  the  natcre  nitre. 


thft  marUea  of  tk 

graphifl  eloMs  diatonecod  in 

iii^wdnartflifc  «C  etaarinti  tiie  fine  wool,  and 
tihe  varipna  qnaHtiea  of  iiwoetMe.  Xhe 
peogreen  attained  in  difeent  kindn  ol  ma- 
ohinary^  in  the  praoessea  of  mannfaetmra  of 
aloel,  glaaa*of  every  (Jesoriptitm,  and  leathec. 
were  repnrM  aa  Eemaricahle,  wliila»  '*  in  the 
disacmination  of  the  fhn/nttk  of  benn^ 
throngh  gyoaphio  fepnasentatioM^  tfan  arte  nC 
litbogiaaphy  and  eagr«fin|^  oft  woodt  neoe 
aUowed  to  haie  matenally  aided  in  popolaO' 
im^  fine  art,  and,  br  speaading  nheoad 
reppodnoliona  «l  modab  of  form,  to  bene 
aasiatiod  in  adding  the  charm  of  etiB^nt 
design  to  almoat  awry  department  o^  in<> 
dnstry  susceptible  of  the  happy  eombinnlitn 
of  geaoa  mid  ntiH^r*"  No  lesa  than  4,381 
eidktbiioiia  oontribnM,  of  whonk  878  gaimsd 
imwrde*  The  ftaoClk  eahibitian,.  in  1844, 
wna  eaitainly,.  Mr.  Wyat$  ebeNrveii  *'  Ibe 
onlminating  point  of  the  senea»  reveaUng 
the  anneesaful  reanita  of  the  inflomoa  of 
lom^oonlinned  peane*  and  peaoefnJL  goaem- 
■mnt  on  the  indna^  and  pradnning  powav 
ol  Kranee*  In  every  poiaibl»  departasenti  of 
aMMHifaetnnB,f«om  thn  most  claborate  tn  the 
moat  simple,  spncimena  of  great  hannly  and 
ntiiitsrian  perfection  maoifeated  th»  in^ar 
nnity  of  a  people  cultivated  by  loo^  study 
awl  habit  in  the  higheat  degna  to  appre- 
caata  exoellenee  aa  oonsnmers,  and  syt*the 
same  time  fnUy  equal  to  the  task  of  anih 
plying  it  aa  prodimeai."  Baeon  ThenarcL 
president  of  the  central,  jury,  in  addraaa- 
ing  the  King  on  thia  oeeaaion,  emyne^ 
ratod  in  succession  a  nnmber  of  the  most 
important  pointa  in  vihich  notabln>  imr 
provements  had  been  oade.  He  dwel^ 
on  the  progreaaof  ateam  navigation,  disftiUa- 
tion  of  sait  water*  on  the  perfaation  of  irtm 
easting,  on  the  application  of  nefa  syatemi 
of  warming  and  ventilation,  and  of  electro- 
metallnrgy,  on  the  manufacture  of  tjnb  best 
flint  glass  for  astronomical  pnrpoaea,  of 
pyrolignoua  add,  of  anlpbate  of  aodn,  ol 
muriate  of  potass„of  artjAeial  nysnuraa;  of 
white  Lead,  of  suiphnrie  aeid,  of  dyee  and 
pigmenta,  of  silk  and  sugar ;  on  the  admiiy 
aldis  aorangement  of  lighthonaea;  and  on 
the  increase  in  the  supply,  from  narionsf 
resources,  of  rAw  silk,  of  wool,  sngpur,  and 
of  flax ;  but  moat-  earnestly  of  all  did  he 
oommend  to  his  aonsreign's  attention,  **  thi 
amazing  advance  whioh  had  been  made 
in  the  construction,  npt  only  of  mar 
chinoa,  but  of  those  miglity  engines  by  which 
machioea  themselves  are  msyde—by  whieh 
the  stubborn  iron  is  moulded  to  the  will  of 
man,  with  an  ease  of  operation  as  ,far  ex- 
ceeding^ hie.  nnoertain.  effdita.  in  vegularity 
and  preoision,  aa  in  force  and  almoat  limits 
lesa.  power."  In  addition  to  theee»  in  all 
thoae  handicrafts,  whinh  riee  fkon  the  indna*- 
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tritl  Almost  into  the  department  of  the  fine 
arts^that  in  liWer,  and  bronze  working,  in 
jewmOery,  ornamental  modelling  and  design- 
jng,  in  every  fabric  and  material,  France  in 
1844  exhibited  sach  a  display  as  no  other 
country  conld  hare  possibly  brought  to- 
gether; and  the  benefit,  derivable  to  her 
dtizens  and  to  the  world  from  an  inspection 
of  this  gorgeous  collection  of 'her  products, 
must  have  been  one  of  the  greatest  it  has 
ever  been  the  happy  privilege  of  any  one 
country  to  bestow  upon  the  industry  and 
producing  powers  of  the  world  at  large. 
No  fewer  than  3,960  manufacturers  exhi- 
bited, of  whom  the  merits  of  as  many  as 
3,255  were  more  or  less  recognized  by  the 
jury. 

The  general  characteristics  of  the  ezposi- 
tion  of  1849  having  been  described  under 
the  first  head,  Mr.  Wyatt  does  not  here 
dwell  further  upon  them,  but  merely  indi- 
cates a  few  of  those  peculiarities  which  dis- 
tinguished it  from  all  preceding  expositions. 
In  the  first  place,  it  is  the  largest,  the  num- 
ber of  contributors  amounting  to  4,494 
and  the  central  jury  64.  In  the  second 
place,  it  is  the  first  at  which  live  stock  and 
agricultural  produce  has  been  admitted  to 
compete  for  prizes. 

•  •  •  • 

Mr.  Wyatt  expresses  his  regret  that  the 
admission  of  products  from  other  countries, 
proposed  by  M.  Buffet,  was  unfortunately 
rejected  ;  but  he  finds  some  excuse  for  this 
short-sighted  policy  in  the  fact,  that  the 
manufacturers  of  France  were  still  "  smart- 
ng  under  the  protracted  misery  of  actual 
and  threatening  civil  war,  and  the  effects  of 
sudden  commercial  stagnation." 

The  third  and  last  of  the  sections  into 
which  the  report  is  divided,  refers  to  the 
oflScial  arrangements  for  carrying  out  an 
exposition  every  five  years. 

■  •  •  . 

As  to  the  fands  whence  the  money  should 
be  drawn  to  defray  the  expenses,  it  appears 
that  in  1791  a  law  was  passed,  declaring — 
"  that  the  profits  arising  from  fees  paid  on 
the  granting  of  patents  should  be  appro- 
priated to  the  encouragement  of  national 
industry ;"  and  from  that  source  a  consider- 
able portion  of  the  necessary  sum  has  been 
derived.  Previous  to  1834,  it  appears  from 
a  decree  signed  by  Louis  Philippe,  granting 
a  supplementary  credit  of  90,000  francs, 
that  these  profits  had  been  allowed  to  accu- 
mulate  until  they  had  arrived  at  a  sufficient 
amount  to  more  than  cover  the  whole  ex- 
penses of  the  exposition  of  that  year. 

•  •  •  . 

Mr.  Wyatt  concludes  his  report  by  a 
reference  to  the  pecuniary  yalue  of  the  me- 
dals, which  is  by  no  means  great.  In  1839, 
it  amounted  to  2,429/.  12s.  only ;  and  in 


1844,  to  no  more  than  8,238/.  The  actanl 
worth  of  the  gold  medal  is  but  SOOf.  (20/.), 
that  of  the  silver  medal  but  30f.  (1/.  48. 2d.  j 
«<  The  distribution,"  he  adds,  '*  always 
taking  place  in  public,  under  cirenmataaoaa 
of  extraordinary  Alatf  the  hand  of  the  Soto- 
reign  oonferring  the  medals,  the  publieitj 
and  the  local  reputation  attendant  on  auceesi 
make,  to  active  and  zealous  manufaoturerav 
the  attainment  of  one  of  these  distinctioBa 
the  object  of  extraordinary  efforts,  of  yean 
of  unremitting  exertion,  and  the  pride  and 
glory  of  their  existence  as  eitiaens.'*— ilM#- 
ged  from  the  Time$. 

SPECIFICATIONS  OF  ENGLISH  PATENTS  BN* 
ROLLED  DURING  THE  WEEK  BNDIJVO 
14th  OF  NOVSIIBER,  1849. 

Robert  Sutcliffe,  Idle,  Bradford, 
Tork,  cotton  spinner.  For  improvemeiUi 
in  machinery  for  spinning  cotton,  silk,  and 
other  fibrous  substances.  Patent  dated  Bilay 
8,  1849. 

These  improvements  refer  ^to  certain 
modes  of  constructing  and  mounting  flyers 
in  spinning  machines. 

1.  The  first  of  these  modes  consists  in 
slipping  them  over  small  steel  spindles, 
screwed  at  the  top  ends,  and  securing  them 
in  position  with  nuts.  Each  spindle  is  sup- 
ported, and  free  to  revolve,  in  a  central 
cavity  in  the  top  end  of  a  stud,  attached  to 
a  rail,  and  is  prevented  from  jumping  out 
by  a  collar  screwed  thereon.  A  rising  and 
falling  motion  is  communicated  to  the  rail, 
as  in  the  ordinary  machines,  while  above  it, 
is  a  fixed  rail  which  supports  a  pulley  con- 
nected to  a  tube  slipped  over  the  stud,  and 
free  to  revolve  thereon.  The  bobbin  is 
passed  over  the  tube,  and  made  to  ro* 
tate  by  a  driving  band  passing  round  the 
pulley.  The  thread  board  is  attached  to  the 
stud,  so  that  it  may  partake  of  its  rising  and 
falling  motion.  The  thread  is  passed  through 
one  of  the  eyes  of  the  flyer,  and  attached 
to  the  bobbin  previous  to  its  being  made  to 
revolve.     Or, 

2.  The  flyer  instead  of  being  slipped  over 
a  spindle,  which  revolves  in  a  stud,  is  mads 
with  a  tabe  or  socket  whereby  it  is  sup- 
ported, and  free  to  revolve  on  a  collar  cut 
for  that  purpose  on  the  top  of  the  stud,  and 
retained  in  position  by  caps  or  pins. 

Claims, — 1.  The  application  of  flyers 
attached  to  spindles,  supported  by  and  re- 
volving in  studs  in  combination  with  caps, 
or  pins,  or  any  mechanical  equivalent,  to 
keep  the  spindles  in  their  places  in  the 
studs. 

2.  The  application  of  flyers  made  with 
holes  or  sockets,  whereby  they  are  supported 
and  revolve  on  studs  in  combination  with 
caps  or  pins,  or  any  mechanical  equivalent 
to  keep  the  flyers  in  their  places  on  the  stnda. 
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Gkorob  Eomond  D0MI8THORPB,  and 
John  Whitkhbad,  of  Leeds,  manofao- 
turen.  For  improvemeiUi  in  preparing, 
eambinfff  and  haeJkling  fibrou9  matien. 
Patent  dated  May  8,  1849. 

1.  The  patentees  describe,  fint,  an  im- 
proTed  drawing  machine  which  consists  of 
two  endless  bands,  placed  one  above  the 
other,  which  rcToWe  at  certain  regolar  inter- 
Tali  of  time,  and  carry  the  fibrous  material 
between  another  pair  of  endless  bands, 
which  revoWe  continnonsly  at  an  increased 
Telocity.  Sapposing  the  fibres  to  be  about 
6  inches  long,  then  the  first  pair  of  bands 
are  made  to  travel  at  a  surface  speed  of 
one-eighth  of  an  inch  at  each  partial  revolu- 
tion, wliile,  during  the  same  space  of  time, 
the  second  pair  are  caused  to  move  with  a 
sorface  speed  of  from  V  ^  V  of  an 
inch ;  whereby  the  material  will  be  drawn 
ont  in  small  quantities,  which  are  received 
on  a  rotary  brush,  suitably  supported 
at  the  delivery  end  of  the  second  pair  of 


2.  A  combing  machine  is  next  described : 
Hie  fibrous  material  ia  urged  by  a  pair  of 
feed  rollers  between  two  brushes,  when  a 
portion  of  it  is  seized  hold  of  by  a  comb, 
which  being  fixed  on  the  end  of  a  bent  arm, 
supported  inside  the  main  cylinder,  and 
worked  by  a  cam,  is  caused  to  protrude  be- 
yond the  circumference  of  the  cylinder 
when  it  arrives  opposite  to  it.  The  teeth  of 
the  comb  are  finer  and  shorter  than  usual, 
and  between  them  the  fibres  are  pushed 
down  by  the  action  of  the  top  brush.  As 
the  cylinder  revolves,  the  comb,  moving  at 
a  slower  pace,  is  gradually  drawn  within  the 
circumference,  by  the  continued  action  of 
the  cam,  and  thereby  caused  to  come  in 
contact  with  a  coarse  comb  fixed  to  the  peri- 
phery of  the  cylinder,  to  which  the  fibrous 
material  is  transferred.  Behind  the  fixed 
oomb  is  a  brush  fixed  on  one  end  of  a  lever, 
the  other  end  of  which  is  acted  on  by  a 
fixed  cam,  so  as  to  come  in  contact  with  the 
ends  of  the  fibres  aod  give  them  support 
when  they  arrive  in  front  of  an  endless  band 
of  combs,  supported  at  the  end  of  the 
machine  opposite  to  the  feed  roller.  The 
material  is  carried  conjointly  by  the  two 
combs  for  a  short  distance,  and  deposited,  as 
they  receded  from  each  other,  in  a  rotary 
oomb,  which  conyeys  it  to  a  pair  of  rollers, 
which  deliver  it  in  slivers. 

3.  The  patentees  describe,  lastly,  a  hack- 
ling machine,  which  is  constructed  with  a 
number  of  hackling  surfaces,  each  succeed- 
ing one  lower  than  the  preceding,  and  with 
an  inclined  trough  for  guiding  the  strick  of 
fibrous  material,  in  order  that  the  points  of 
action  may  gradually  penetrate  deeper  into 
it. 


No  daima  are  made  in  this  1 
and  it  is  left  to  the  reader  to  judge  for  him- 
self what  is  new  and  what  is  old  in  the 
« improvements  "  mentioned  in  the  title. 
The  specification  is,  therefore,  not  such  a 
valid  specification  as  the  law  requires. 

Samubl  Wilkbs,  Wednesbnry  Heath, 
Wolverhampton,  brass- founder.  JFbr  im' 
provemenit  in  the  manufaeiure  of  knobi, 
Aandle9t  and  tpindletfor  the  eomt^jbr  door»t 
and  other  purposee,  and  improvemente  in 
loeke.    Patent  dated  May  8,  1849. 

Mr.  Wilkes  describes,  and  claims — 1.  A 
method  of  making  the  sand  core  for  casting 
knobs  in  one  piece  (instead  of  in  halves,  and 
uniting  them  by  some  adhesive  material),  on 
a  hollow  perforated  tube,  to  allow  the  air  to 
escape,  with  the  lower  part  supported  on  a 
guard,  whereby  it  will  be  correctly  held  in 
the  sand  mould,  and  thereby  obviate  the 
necessity  of  the  hole  in  the  crown — ^as  is  at 
present  the  case ;  which  hole  has  afterwards 
to  be  plugged  and  soldered.  The  crown  ia 
made  with  a  nib,  to  facilitate  its  being  held 
in  the  lathe  during  the  process  of  turning ; 
and  the  knobs  may  be  caat  in  pairs,  if 
desired. 

2.  A  method  of  making  recesses  in  three 
or  more  surfaces  of  the  spindle,  inj  order 
to  obtain  grea^r  nicety  of  adjustment  in 
respect  to  length. 

3.  A  method  of  attaching  a  shield  to  the 
bolt  of  a  lock,  so  that  when  it  is  double- 
locked  from  the  inside,  it  shall -cover  the 
outside  key-hole. 

Gkorgb  Hekrt  Dodgb,  Manchester, 
manufacturer.  For  certain  improvements 
in  machinery  for  epimtinff  and  doubling 
cotton  yame  and  other  j^brotu  materialSf 
and  in  machinery  or  apparatus  for  winding , 
reeling,  balling^  and  spooling  tuch  sub' 
stances  when  spun.  Patent  dated  May  10, 
1849. 
Mr.  Dodge  describes,  and  claims, 
1.  A  novel  construction  of  clutch- wheel, 
having  a  flange  with  a  single  detent  upon  it, 
and  its  application  to  the  production  of  a 
copping  motion. 

>  2.  The  application  of  a  scroll  cam,  acted 
upon  by  the  dutch-wheel,  which  communi- 
cates motion  to  a  second  scroll  cam  that 
transmits  it,  through  a  rack  and  pinion,  to  . 
the  scroll  shaft,  and  thence,  by  means  of 
scroll  cams,  chaina,  and  their  appurtenances, 
to  the  coppiog  rail. 

3.  A  method  of  causing  the  copping  rail 
to  make  the  upward  traverse  with  an  accele- 
rated speed. 

4.  A  mode  of  causing  the  copping  rail  to 
makes  a  sudden  rise  or  lift  when  near  the  nose 
of  the  cop. 

5.  The  throwing  the  clntch  wheel  ont  of 
action  by  means  of  a  strap  fork  acting  upon 


47S 


ENOusH  snxirtcAVwsa  ^mHm^Moath  :r>\ncfmk  itvt  %«tic. 


oitfor  to  pitfHUl  tho  iMK^lM  itt>p{>4kms 
$.  The  spplioiitHni  of  a  nttebA  «4i6iA  U> 

the  MflBde  whort,  for  ntgolatiii^  the  4owfe- 

wtrd  ttotion  of  the  oopphig:  T«tL 

7.  The  ap^icM^o  of  wotiii  'vImMI  ami 

seotor,  ^r  qttatfraift,  on  ttie  doling  tMft,  to 

pnduoe  the  doiing  uitffeiifeiitof  Cheooppfag 

raH  when  Tei^vtFed. 
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sploflet  of  ibraftff le  maohtiiOft»  in  order  that 
the  altematimi  of  the  eopptng  and  guide 
ndls,  in  proportion  to  earih  odior,  may  he 
ri^tilatcu  and  gcfveiveu. 

9.  The  mppMctftkm  of  a  wiale  tt>l]er. 

10.  A  n«v«l'eoiiitradtlon  of  itftft, 

11.  Maintaitring  Che  temion  of  yams  in 
mehinee  for  winding,  reeling,  baltiDg,  or 
spooliirg,  by  a  tnetanic  dmm,  or  fetter,  fixed 
too  hinge  attached  to  the  gnide  rail;  an 
ar r jmge in ent  tfi  gtiide  ^i^re  near  tiie  iiose  aft 
the  cop,  and  a  hinge  socket,  or  sliding  joint, 
in  the  foot  of  the  spindle. 

CBAaLOTTK  Smitb,w!A5  of  Jsbes  Suitli, 
of  Bedford.  Shr  4mpr&ifement9  in  cerfcfin 
artiehg  o/*  wearing  ayp&rei,  latent  datod 
May  14,  1849. 

Hrs.  Smith  doscribei, 

1.  Certain  improvemmts  In  stays  nd 
otfrsets,  by  which  they  «an  be  taore  easily 
and  qoickly  fastened  and  nnlastened,  tight- 
ened or  loosened,  and  may  be  also  made  to 
lit  the  person  wHh  the  tttmoet  exactness 
withoat  in}orfioM  pressnre  on  isny  part. 

2.  A  half  boot  or  covering  for  the  foOt 
and  lower  part  of  tilie  leg,  to  which  the 
pMsntee  gi^  tbt  name  of  '*  Soooopedes 
Blastievft/'  from  itaposiessitig  greater  adup- 
tahilKy  (0  the  natural  Tarieties  in  the  slkape 
of  the  fbot  and  leg  than  any  ccrterlng  for 
these  parts  horetofere  in  use.  The  peenliar 
feacnres  of  this  artieie  «re,  that  the  top  part 
is  made  of  one  piece  of  some  looped  fabric, 
with  an  edging  or  bonteriug  of  elastic  braid- 
lag;  and  that  the  top  part  is  widened 
by  a  pecniiar  operation  towavds  the  h«el> 
and  lowsred  in  front. 

3.  An  improyement  in  travc^lfng  coats, 
cloahs,  wrappers,  ficc,  which  consists  tn  in- 
corporating with  them  a  back-piece  of  air- 
tight cloth,  which  may  be  inflated  at  pleasure 
by  the  wearer. 

4.  The  application  of  the  method  of 
widening  at  the  heel  (mentioned  under  the 
second  head)  to  the  manufucture  of  sioekings 
and  socks  of  all  descriptions. 

ft.  A  now  fabric  for  outer  garments,  cslled 
the  **  Piuma  Cloth,"  which  is  manufttetuned 
from  the  come  desoription  of  silk  known 
in  India  by  the  name  of  Tusseh,  or  TussAr 
Silk,  and  is  at  once  extremely  light  and  per- 
fectly water-repellent.    And, 


o*  am  'OTnam  nDprcFTeHnRs  m 


Saimxbl  Aixpoi^,  'df  Sinuui^jliaui,  gtte* 
maker.  Fifr  «  wrtain  imph)vt>i  im^OMt  rtf 
making  or  mmmtfaehtHng  a  tertnlH  "^drt  or 
ptti»t9  ^f  hom9  M9ed  in  meowfcy.  !Patnht 
dated  May  14, 1849. 

CMm$. — 1.  The  pltfrcisg  <tf  a  oumher  tM 
sete  of  mail  holes  at  one  openttion  hyUM^itt 
of  tlie  took  reprCMnted  hi  4gs.l,i2,S,4, 
and  ^. 

2.  The  cutting  out  of  a  uvmber  of  lasla  of 
mail  holes  at  one  operathm  by  means  iriF  tkm 
tools  represeBKed  in  figs.  6,  7,  8,  9,  wad 
10. 

3.  The  piereftag  and  ^attiug  oiA  c^m  mvttr. 
her  of  maite  at  one  operation  by  Buteahs  ^ 
the  tools  represented  in  fige.  11, 12, 13,  14, 
16,  and  16. 

4.  The  sticking  or  bereffing  a  iHuaber  «f 
mails  at  one  operation  by  mMtis  of  the  tbols 
represented  in  figs.  17.  18,  and  19. 

Aad  5.  The  modes  of  securing  tltepunehea 
and  beds  used  in  the  manufacture  of  mafia  ili 
their  respeetife  holders. 

We  shall  gWe  a  painieular  deseriptfohl^ 
these  different  fools,  with  engttfviogs,  in  out 
neM 


vnomttr  aMMocan  ipatknt. 

(Ffttt  the  FrtnOMn  JTmimak) 
FOH  AN  iMPaOVXlf ENT  IN  TBB   PlAMO- 

FORTB  Action,    ^okn  H.  Low, 

The  patentee  saya» — "  The  improTements 
which  T  have  made  consist,  first,  in  a  \ 
liar  construction  of  that  end  of  the  hamn 
Icrer  in  which  the  fulcrum  or  pivot  is  \ 
so  that  when  the  hammer  is  at  ita  greatort 
height,  or  in  contact  with  the  strings,  the 
point  where  the  power  is  communicated 
from  the  key-lever,  and  the  fulcrum  or  pivot 
on  which  the  hammer-lerer  turna,  shall  he 


in  a  horisontal  line,  or  nearly  ao,  in  < 
tion  with  an  opening  or  notch  between  t 
two  points,  sufficient  to  admit  the  head  of 
the  jack  or  fly  by  which  the  power  is  oom» 
munioated,  allowing  the  jack  or  fly  to  work 
off  by  its  own  regular  motioU,  produced  by 
being  firmly  attached  to  the  key-lever,  and 
describing  a  circle,  of  which  the  fulcrum  of 
the  key-lever  is  the  centre.  Secondly,  Ui 
forming  a  rest,  to  prevent  the  jack  or  fly 
from  moving  more  than  is  necessary  to  allow 
the  hammer  to  fall  upon  the  back  cateh, 
thereby  avoiding  the  noise  that  is  sometimes 
produced  by  the  rebounding  of  the  fly  upon 
the  surface,  where  it  should  slide  smoothly »'^ 
Claim, — "  What  1  claim  as  combined  to* 
gether,  and  with  the  hammer  and  fly,  is  the 
projection  and  peculiar  recess,  with  iu  abut- 
ment or  block.*' 
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Robert  Pcrnall.  of  London,  elothier,  for  m  new 
bntrument  fbr  ^dlltatlng  the  stiteliltig  or  tewing 
of  woven  fftbrice.    November  13;  six  months. 

Stmts  Chestennant  of  the  firm  of  Messrs.  Ctttts, 
Chettennan,  and  Beddlnffton,  of  ShefBeld,  na- 
cbiiilst,  fcr improvements  in  carpentera'braees  and 
other  tools  and  instruments  nsed  fbr  drilling  and 
boring  purposes.    Norembcr  IS ;  six  months. 

Charles  Cowuer,  orSouthampton^buiidings,  Chan- 
oerr-)aoe»  Middlesex,  for  improvements  In  the  mai- 
miractnre  of  sugar.  (Being  a  eommontcatlon.) 
November  14 :  six  months. 

Louis  Adolphe  Dnperreri  of  IIS,  Faikboarg  du 
Tempte,  Paris,  France,  engineer,  fbr  cenain  im- 
provements in  machinery  fur  producing  ilguiea  In 
lelievo.    November  17;  sbc  months. 

Alfred  Vincent  Newton,  of  Chancery- lane,  me- 
chanical draughtsman,  fbr  improvements  in  mniu- 
factoring  leather.  (Being  aconsaunieatlon.)  No- 
vember 17;  six  months. 

Charles  Ludovlc  Augustin  Melnig,  of  Hamburgh, 
now  residing  in  London,  merchant,  for  certain  im- 
proved modes  or  methods  of  applying  galvanism 
and  magnetism  to  curative  and  sanatory  purposes. 
(Being  a  communication.)  November  17;  six 
months. 

Charles  James  Pownall,  of  Kensington,  Middle- 
sex, Esq.,  for  a  certain  mode  or  method,  or  certain 
modes  or  methods  of  ascertaining  or  registering 


the  mmber  of  peiwms  entering  in  or  upon  panen- 
ger  conveyances  and  passage  ways,  and  the  iastTttb 
ment  and  apparatus  for  efeotlag  the  same.  Neven»^ 
her  17;  six  months. 

George  Edmond  Donlsthorpe,  of  Leeds,  mano* 
facturer,  and  James  Milaes,  of  Bradford,  both  in 
the  county  of  York,  for  improvements  in  apparatiia 
iiaed  for  stopping  steam  engines  and  ether  Urst 
movers.    November  17;  six  months. 

William  Brindley,  of  Nelson-terrace^  TwicktA** 
ham,  Middlesex,  papier-machA  manuActurer,  (be 
improvemcnta  in  producing  ornamental  designeoft 
papier -mach6,  and  in  preserving  vegetable  mtit- 
ters.    November  17;  six  months. 

William  Btickwell,  of  the  Artificial  Granite 
Works,  Battcitea,  Surr^,  engtoeer,  Ibr  kaprove- 
ments  in  manufacturing  pipes  and  otuer  strueturea 
artificially  in  moulds  when  using  stone  and  otlser 
matted.    November  17;  six  months. 

eamael  Stocker,  of  High  Holbom,  Middltsn, 
hydraulic  engineer,  for  improvements  in  the  beor- 
enginea,  beer* measures,  and  tobaoco'boxes  used  by 
pnblhrans.    November  17;  six  months. 

Thomas  Worstlell,  of  Birmingham,  Warwick, 
manufhciurer,  for  certain  improvements  in  the 
manufhcture  of  envelopes  and  oa»es,  and  in  the 
tools  and  machinery  used  therein.  November  17 1 
six  months. 


VBSKLT  LIST  09  SMtOHt  VMl  ARTICLB8  OV  UTILriT  BBMgTKRBD. 
Date  of   No.  in 

Proprietora'  Naaea.  Addresses.  SubJeoU  of  Design. 

WiIU»m  Ford  .««.m....  Hollea-stTeet,Cavendifih-squ«re,  **  The  Lady's  Winter  Polka 

Jacket." 
William  Blenkiron ......  Wood-street,  Chespside...*M......  Fastening  fbr  shirt  collar. 

Gabriel  Davis  ....•••m...  Boar-lane,  Leeda... ............ ......  llenmrial,  steam,  and  hydnnt* 

lie  piessnre  gauge. 
Edward  Golding .........  Hurstbourne  Priors>  Andover- 

road,  Uanta Rolling  harley>ohumper. 

Robert    Wmiaxa    Jar- 
raxd.............M.....,M.  Oxfbid-street Washing  apparatus. 


Ugistra- 

tion. 
Nov.  8 

the  Re 

tfiftter. 

2070 

10 

2080 
2081 

12 

2083 

U 

2083 

CkiMa  Perduu 

TTANGOCK  ft  GO.  aollett  attention  to  their  vety  superior  manufactoies  in  GUTTA 
-^-L  PERCH  A,  8eo.«  whieh  they  continue  to  aupply  on  their  usual  advantageova 
.  terms,  having  secured  an  unlimited  quantity  of  the  raw  material  previously  to 
\the  late  speculations  In  the  market.  As  LICENSEES  UNDER  THE  FIRST 
}  PATENT  granted  for  the  manufaeture  of  Outta  Percha,  they  furtlier  t»eg  to 
'  inform  their  Correspondents  that  with  regard  to  any  dealings  had  vrith  H.  and  Co. 
for  goods  manufactured  by  them  under  their  License,  they  are  ready  to  hold 

all  their  customers  harmless  and  Indemnified  iVom  any  proceedings  which  may 

be  threatened  to  be  taken  against  them,  by  amt  partiss  assuming  to  be  Patentees  under  subsequent 
Patents;  the  only  stipulation  on  the  part  or  H.  &  Co.  iMing  «liat  they  and  their  Solicitor  siiall  huve  the 
condoet  of  any  defbnoe  that  may  be  considered  neoesuiry« 


Joseph  Deeley,  of  ikt  laondon  and  Newport  Iron  Works, 
Newport,  M  onmouthshirey 

1>BSPECTFULLT  recommends  to  the  notice  of  the  Public  his  Patent  Foundry  Furnace,  which  has  been 
■"*  eff^ually  tested  and  is  now  in  constant  use  at  the  above  works,  where  it  may  be  inspected  by  all 
nersons  interested.  This  Furnace  operates  without  the  aid  of  any  motive  power  to  impel  the  air.  An 
Imtnense  saving  is  the  consequence,  both  in  erecting  and  working.  One-third  of  the  coke  usually  QsquireA 
is  more  than  sufficient ;  a  loss  of  only  twenty-two  pounds  to  the  ton  being  sustained  in  smelting.  The 
Iron  melted  In  this  Furnace  also  undergoes  an  extraordinary  improvement  in  quality.— Scotch  Pig  anA 
Sorap  being  returned  equal  to  the  best  cold  blast  in  point  of  strength,  and  capable  of  being  chip^d  at 
fted  with  the  greatest  facility.  Foundrirs  using  the  Furnace  may  exist  in  the  most  denseiy-populated 
eitSes,  without  causing  the  least  nuisanee,  all  smoke,  dust,  and  nMse  being  entirely  avoided. 

The  Foreign  Patent  Rights  of  the  above  are  for  disposal,  affording  Capitalists  the  most  favourmblo  oppoi^ 
tunity  for  profitatole  investment.— Jfyrfy  to  the  Patentee  as  above. 
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ADTERTISBKBNTS. 


GUTTA  PERCHA. 


Wharf  Eoad, 


Roadf  London. 


P  cannot  now  be  doubted  even  by  the  most  tceiH 
tlcai,  but  that  GUTTA  PERCHA  must  hence- 
forward be  regarded  as  one  of  the  bleesings  of  a 
gradousP  rovldence,  inasmuch  aa-it  affords  a  sure 
and  certain  protection  from  cold  and  damp  feet, 
and  thus  tends  to.  protect  the  body  from  disease 
and  premature  death.  Gutta  Percba  Soles  keep 
the  feet  WARM  IN  COLD,  AND  DRY  IN  WET 
WEATHER.  They  are  much  more  durable  than 
leather  and  also  cheaper.  These  soles  may  be 
steeped  for  koktbs  Too£THSii  in  cold  water,  and 
when  taken  out  will  be  found  as  firm  and  dry  aa 
when  first  put  in. 

Gutta  Percha  Tubing, 

Beiiig  so  extraordinary  a  conductor  of  sound,  is 
used  as  speaking  tubes  in  mines,  manufactories, 
hotels,  warehouses,  &c.  This  tubing  may  also  be 
applied  in  Churches  and  Chapels,  for  the  purpose 
of  enabling  deaf  persons  to  listen  to  the  sermon,  &c. 
For  conveying  messages  from  one  room  to  another, 
or  from  the  mast-head  to  the  deck  of  a  vessel,  it 
is  invaluable.  For  greater  distences  the  newly- 
Invented  Electric -Telegraph  Wire  covered  with 
Gutta  Percha  is  strongly  recommended. 

Mm  Bands. 

The  increasing  demand  for  the  OutU  Percha  strap- 
ping for  driving  bands,  lathe-straps,  &c.,  fully  jus- 
tifies the  strong  recommendations  they  have  every- 
where received. 

Gutta  Perdia  Pump  Buckets, 
Clacks,  &c. 

Few  applications  of  Gotta  Percha  appear  likely 
to  be  of  such  extensive  use  to  manufacturers,  en- 
ffineexB,  &c.,  as  the  hubstitution  of  it  for  leather  in 
pump  buckets,  valvej,  &c.  These  buckets  can  be 
had  of  any  size  or  thickness  without  sxam  or 
^oiNT,  and  as  eold  wattr  vUl  never  •often  themt 
they  seldom  need  any  repair. 

Gutta  Percha  Picture  Frames* 

The  GutU  Percha  Company  having  supplied 
HER  MAJESTY  THE  QUEEN  with  several  ela- 
borate Gutta  Percha  Picture  Frames  for  Bucking- 
ham Palace,  which  have  been  highly  approved  by 
the  Royal  Family,  fblly  anticipate  a  great  demand 
for  frames  from  the  nobility  throughout  the  coun- 
tiy.  In  order  that  the  picture>frame  makers  may 
not  be  injured,  the  Company  will  supply  the  trade 
with  the  mouldings,  corner  and  centre  pieces.  &c., 
and  allow  them  to  make  vp  the  frames.  Pattern 
books  for  the  trade  are  now  ready. 

Gutta  Percha  soles,  solution,  inkstands,  card- 
trays,  medallions,  picture-ftames,  brackets,  mould- 
ings, window- blind  cord,  soap-dishes,  tap-ferrules, 
cornices,  vases,  fire-buckets,  bowls,  pen-trays,  ste^ 
thoscopes,  thin  lining,  thread,  flower-pots,  ear- 
trumpets,  &c.,  &c.,  manufactured  at  the  Company's 
Works,  Wharf-road,  City-road,  London;  and  sold  by 
their  Wholesale  dealers  in  town  or  country. 


To  Engineers  and  Boiler 
Makers. 

THE  BIRMINGHAM  PATENT  IRON  TUBE 
COMPANY  Manufacture  Patent  Lap  Welded 
Tubes,  under  Mr.  Richard  Proeser's  Patent,  for 
Marine,  Locomotive  and  all  Tubular  Boilers.  Also 
Tubes  for  Gas,  Steam,  and  other  purposes.  All 
sorts  of  Iron  Gas  Fittings.  Works,  Smethwick, 
near  Birmingham.  London  Warehouse,  68,  Upper 
Thsmes- street. 


ALL  POLICIES  FREE  OF  STAMP  DUTT. 

PROFESSIONAL  LIFE  ASSURANCE  COM- 
PANY.—<;apiUl  £250,000,  with  upwards  of 
850  Shareholders.  Incorporated  by  Act  of  Paxlia- 
ment. 

In  addition  to  the  above,  the  following  advan- 
tages are  offered  to  the  assured. 

AU  policies  once  issued,  are  afterwards  indispute 
able,  as  appears  on  the  face  of  the  policies. 
Rates  of  premium  extremely  moderate. 
No  extra  charge  for  going  to  or  from  or  residing 
at  (in  time  of  peace)  Canada,  Nova  Scotia,  New 
Brunswick,  Australasia,  Bermuda,  Madeira,  Cap-' 
of  Good  Hope,  and  Prince  Edward's  Island. 
A  liberal  commission  allowed  to  agents. 
Prospectuses  with  Tables  and  fulleat  informatfon 
may  be  had  at  the  Company's  OflSces. 

Age    20 £1  10    9  I  Age     40 £2  13    6 

„      30 £1  19    6  I    „        50 £8  18    6 

Applications  for  country  agencies  requested. 
EDWARD  BAYLIS,  Resident  Manager  and 
Actuary. 
Ofilces,  76,  Cheapside,  London. 
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[PAtent  datMl  Utj  14, 1S49.    SpwUsAtion  earoUed  November  H»  1849.] 


21We  gave  in  our  kat  the  ebima  of  Mr. 
Allport,  and  now  prooeed  to  extract  from 
his  Bpeoifloatioo  tlhe  foUomng  details  of 
his  invention  :«— 

*' Weavers'  Mails"  are  those  saall 
metallic  substitutes  for  the  treddle-eyes 
of  the  old  piain  weaving  looms,  which 
eame  into  use  along  with  the  draw-loom 
and  other  figure-weaving  looms  of  more 
reoent  dale.  As  these  mails  are  now 
made,  the  process  consists  of  three  prin- 
cipal operations : — ^First,  a  strip  of  mal- 
leable metal  (copper,  brass,  or  iron)  is 
pierced  at  its  extreme  end  with  the  num- 
oer  of  holes  suitable  for  a  single  mail- 
say  three,  four,  or  more — and  uese  holes 
are  produced  by  means  of  punches  and 
corresponding  beds  fixed  in  and  worked 
by  a  common  fly-press,  but  only  one  set 
of  holes  is  in  this  way  pierced  at  a  time, 
that  is  to  say,  by  one  stroke  of  the  press. 
Second,  the  strip  of  metal,  after  it  has 
been  so  pierced  throughout,  is  passed 
between  another  set  of  tools,  by  which 
the  mails,  that  is  to  say,  small  pieces  of 
die  metal,  of  an  elongated  oval  (or  any 
other  required  form),  each  embracing 
one  of  Hie  sets  of  holes,  is  cut  out  and 
separated  from  the  strip ;  but  here,  again, 
one  mail  only  is  cut  out  by  each  stroke 
of  the  press.  And,  Third,  the  detached 
pieces  constitntiageach  a  mail  in  a  rough 
state,  are  each  separatelv  subjected  to 
what  is  technically  called  **  a  striking 
process,"  in  order  to  bevel  or  round  the 
outer  rim  of  the  mail,  and  also  the  edges 
of  the  inner  holes.  Plans  of  mails  of 
different  patterns,  as  thus  completed, 
ate  given  in  fig.  1*. 

Now,  Mr.  Ailport's  improvements  con- 
sist, firstly,  in  piercing  a  number  of  sets 
of  holes  (instead  of  one  set  only)  at  one 
and  the  same  time,  or  by  one  operation. 
Secondly,  in  cutting  out  a  number  of 
mails  at  one  and  the  same  time.  Thirdly, 
in  effecting  by  one  operation  both  the 
piercing  and  cutting  out  of  maiU.  Fourth- 
ly, in  striking  or  bevelling  the  outer  rims 
and  interior  Doles  of  a  number  of  mails 
(instead  of  those  of  one  mail  only)  at  one 
and  the  same  time.  And,  fifthly  (which 
is  an  improvement  arising  out  of  and 
oonsequent  on  the  preceding  improve- 
ments), in  attaching  the  punches  and 
beds  to  their  holders,  in  such  manner  that 
on  any  of  them  breaking  or  wearing 
away,  they  can  be  replaced  without  hav- 
ing to  cast  the  whole  aside. 


The  new  tods  by  which  these  improve- 
ments are  effected  are  thus  described : — 


Fig.  1  is  a  sias  elevatioD,  fig.  2  a 
saetioii,  and  fig.  3  a  top  plan  of  the  tool 
which  I  employ  to  pierce  a  number  of  sets 
of  holes  by  one  and  the  same  operaMon.  A, 
is  the  bolder,  and  a  a  dght  sets  of  pundies, 
three  in  each  set,  which  are  inserted  in  the 
holder  all  on  one  line.  Tbennmber  of  eUs, 
and  also  the  nomber  of  pnnehes  In  taoli  ssl, 
may  be  varied  as  may  be  required.  At  their 
upper  ends  they  are  slightly  barred,  as  shown 
in  fig.  2,  to  prevent  their  starting  while  at 
work;  and  the  holders  are ooontersank  to 
receive  these  burrs,  so  that  they  may  oome 
flash  with  the  top  fsoe  of  the  holder,  A. 

When  any  of  these  punches  are  broken  or 
damaged,  the  holder,  A,  is  dilaehsd  from 
tlM  bolster  of  the  preu  or  other  »"*^^^«f 
used  to  work  the  tools,  the  faulty  pnaoh 
stmck  out,  and  a  new  one  iaaerted  in  its 
place. 

Fig.  4  is  a  top  plan,  and  fig.  5  a  ssstkm 
of  a  bed  adapted  to  the  pierdng  tool  josl 
described. 

Fig.  6  is  a  side  elevation  s  fig.  7,  a  cross 
section ;  and  fig.  8  a  top  plan  of  the  tool 
which  I  employ  to  cut  oat  a  number  of 
mails  at  one  and  the  same  time.  A  Is  the 
holder,  and  oa  the  punches,  which  are  buired 
at  the  upper  ends  like  those  of  the  tool  first 
before  described. 

Fig.  9  is  a  top  plan,  and  fig.  10  a  crosa 
section  of  a  bed  adapted  to  the  cutting-oat 
tool  last  described. 

BB  are  two  pins  which  project  beyond  the 
top  surfaces  of  the  two  oatermoet  of  the  row 
of  piercing  punches,  fig.  6,  and  take  into 
corresponding  holes  in  tlie  bed-plate,  fig.  9, 
and  thereby  serve  to  keep  the  two  tools  In  a 
perfect  state  of  reciprocal  adjustment  while 
the  strip  of  metal  is  passing  through  between 
them. 

Fig.  11  is  a  top  plan ;  fig.  12,  a  side  ele- 
vation ;  and  fig.  13,  an  end  view  of  the  tool 
by  which  I  bo&  pierce  and  cut  oat  mails  at 
one  operation.  A  is  a  holder,  and  A*  the 
punch-holder,  which  is  slid  into  a  recess  in 
the  upper  face  of  the  bed-piece,  and  bevelled 
at  the  sides  to  fit  corresponding  bevels  in 
the  sides  of  the  recess  (see  fig.  13).  Hiss 
stop -piece,  which  is  bolted  to  one  end  of  the 
bed,  A ;  P^  P*  are  two  rows  of  puncbes  for 
piercing  the  mails ;  and  C  C,  two  rows  of 
punches  for  catting  them  out— the  piercing 
and  cutting-out  puiches  being  planed  in  an 
alternating  order.  RR  are  seats  raited  on 
the  liMe  of  the  sliding  holder,  A«,  and  cut 
out  of  the  solid  metal  of  A',  into  which  the 
punches  are  inserted  (from  beneath),  there 
being  one  seat  fbr  each  setof  wsil  holes,  snd 
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oae  for  eadi  outting-oot  punch.  The  pnnchet 
we  burred  et  their  upper  endf  exactly  u  in 
the  tingle  tools  before  cieicribed,  and  era 
leinoved  and  replaced  when  required  in  the 
aame  way. 

Fig.  14  ia  a  plan ;  fig.  15,  a  side  elevation } 
and  fig.  16  an  end  view  of  a  set  of  beda 
adapted  to  the  double  tool  last  described. 
A'  ia  a  holder,  which  is  slid  doyetail-wise 
into  a  chase  or  carrier,  A*,  which  again  if 
slid,  also  doyetail'wise,  into  a  recess  made 
for  it  in  the  upper  surfiee  of  the  foundation 
bolster.  A'.  P^«  and  P>«  are  the  beds  cor- 
leeponding  to  the  piercing  punches,  P*  and 
P« ;  and  C^«  €««  are  the  beds  oorresponding 
tothemitting*outpunchea,C^andC*.  The 
heda  ara  inaertod  into  tha  holders  in  pairs, 
that  is  to  aay,  each  of  tha  circular  pieces,  eo, 
oontaini  one  of  tha  bads,  P^o  or  P*',  and 
Fig.  20. 


one  of  the  beds,  C^*  or  C*«.  The  pieoes,  Cf 
are  raised  a  little  abore  the  general  lurfsoe 
of  the  holder,  and  each  bed  is  separated 
from  the  other  down  to  the  depth  of  the 
projecting  part,  by  a  clelt,  if.  Each  of  tha 
pieoes,  e,  is  also  oonioally  enlarged  to  a 
alight  extent  towards  the  bottom,  which 
prevents  its  starting  out  of  its  place  when  in 
work,  but  enables  it  to  be  easily  ramovaA 
and  replaced  when  the  holder,  A^,  is  with» 
drawn  firom  its  chase  and  tamed  upside 
down.  The  piercing  punches  and  cutting* 
out  beds  are  so  arruiged  in  respect  of  one 
another,  that  the  second  seta  of  both  shall 
come  opposite  the  intervals  between  the  first 
sets,  whcnreby  the  amount  of  waste  is  greatly 
diminished,  and  room  is  obtained  to  give 
the  requisite  streogth  to  all  parti  of  tha 


Fig.  21. 
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Fig.  16«. 
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Fig.  17. 
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Fig.  IS. 
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E  is  a  plate  called  a  ''  releaser,"  which 
has  holes  in  it  corresponding  with  the 
punches  of  fig.  12,  and  is  secured  by  four 
bolts,  1.  2,  3,  4,  to  tha  under  bolster 
when  they  are  set  to  work,  in  order  to  pre- 
vent the  strip  of  metal  following  the  punches 
as  they  are  withdrawn  from  the  cutting  out 
beds. 

The  doable  sets  of  punches  and  beds  last 
described,  being  fixed  in  a  machine  in  the 
usual  way,  with  the  sides,  FF,  in  front,  the 
strip  of  metal  is  introduced  endwise  be- 
tween the  beds  and  the  releaser,  and  two 
sets  of  holes  successively  pierced  in  it  by  two 
strokes  of  the  machine.  The  strip  is  next 
moved  forward  on  to  the  top  of  the  first  row 
of  euttingottt  beds,  C^',  and  by  a  third  stroke 


of  the  machine,  the  metal  containing  the  first 
set  of  rows  is  cut  out  into  as  many  mails  aa 
there  are  sets  hi  that  row.  And  so  the  work 
goes  on  continuously,  a  new  row  of  holes, 
and  a  new  series  of  mails  being  cut  out  by 
each  stroke  of  the  machine.  A  representa- 
tion of  a  piece  of  metal  in  the  waste  state 
after  it  has  gone  through  a  series  of  these 
operations  is  given  in  figure  Ifi**. 

Fgs.  17  and  18  are  plans  of  two  sets  of 
dies,  D^  D^,  by  which  1  accomplish  the 
"  striking*'  or  bevelling  of  a  number  of 
mails  by  one  operation,  and  fig.  19,  a  cross 
section  thereof  on  an  enlarged  scale.  A  A 
are  the  die  holders.  Each  of  the  set,  D', 
is  an  exact  counterpart  of  the  obverse  side 
of  one  of  the  mails,  and  each  of  tha  sat,  D*^ 
t3 
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a  coanterpart  of  the  reterie  side,  and  the 
effect  of  tiriklng  a  mail  between  them  is  to 
bevel  or  ronnd  both  the  outer  rim,  and  the 
interior  holes.  The  nnmber  of  dies  oon- 
taUied  in  the  holders  is  represented  in  the 
engraTings  as  ten,  bat  that  nnmber  may  be 
increased  or  diminished  as  convenience  may 
tnggUt.  The  madune  for  working  these 
dies  (as  to  which  I  claim  nothing  new)»  is 
provided  as  usual  with  a  supply  tray  for 
containing  the  mails  to'  be  struck,  and  a 
feeder,  by  which  they  are  delivered  to  the 
dies  ;  but  these  appendages  are  made  pro- 
portionately larger  than  usual,  to  suit  the 
greater  number  of  mails  struck  at  one  time, 
and  the  tray  channelled  also,  in  order  to  keep 
the  mails  separate  in  their  passage  to  the 
diea.  Fig.  20,  is  a  plan  of  the  supply-tray, 
Q.  Fig.  21,  is  a  side  elevation  of  that  pak 
of  the  machine  which  includes  the  supply 
tray  and  feeder  R,  and  fig.  22,  a  plan 
thereof.  The  tray,  Q,  is  placed  in  an  in- 
clined position,  so  as  to  ensure  by  the  down- 
ward gravitation  of  the  mails  a  constant  sup* 
ply  of  them  to  the  feeder,  R,  which  delivers 
them  to  the  dies. 

The  whole  of  the  tools  before  de- 
scribed aref  proposed  to  be  worked  by 
steam. 


MATBaMATICAL  PERIODICALS. 
(Continued  f^om  page  357.) 

XVIIL— 2%«  Diajy  Supplement. 

Origin, — The  same  year  which  wit- 
nessed the  premature  decease  of  JBur- 
row's  I>iary^  gave  birth  to  the  *'  Diary 
Supplement,"  the  first  number  of  which 
was  issued  under  the  title  of  <*  A  Sup- 
plement to  the  LacUes'  Diary  for  the 
year  1788."  Dr.  Hullon,  the  "Diary 
Author  "  of  that  period,  appears  to  have 
been  anxious  to  accommodate  more  of 
his  correspondents,  than  the  limited  pages 
of  the  Ladies*  Diary  would  permit,  and 
hence  he  Sndertook  *'  this  Supplement  at 
his  own  sole  risk  and  expense,  for  the 
improTement  of  the  Diary ^  and  to  oblige 
the  more  his  learned  and  increasing  con- 
tributors, by  thus  preserving  a  number 
of  their  ingenious  compositions  from 
being  lost,  from  want  of  room  to  com- 
prise them  all  in  the  narrow  limits  of  the 
Diary ;  he  (therefore)  hopes  all  friends 
of  that  useful  and  amusing  little  work 
will  extend  the  knowledge  and  sale  of 
this  Supplement  as  much  as  they  can 
amongst  their  acquaintance.*'  Notwith- 
standing the  ratner  amusing  admission 
at  the  close  of  this  address,  the  worthy 


doctor's  appeal  does  not  appear  to  hare 
heen  made  in  vain,  for  the  psges  of  the 
Supplement  soon  presented  a  numerous 
list  of  correspondents,  such  ns  few  perio- 
dicals can  boast ;  but,  like  most  works  of 
this  class,  its  existence  was  doomed  to  be 
brief,  and  it  closed  its  career  with  the 
number  for  1806. 

J^^ftVor  —  Charles  Hutton,  LL.D., 
F.R.S.,  &c.,  &c.,  Professor  of  Mathe- 
matics in  the  Royal  Military  Academy, 
Woolwich. 

ContenU. — The  usual  contents  of  eaeh 
number  are — ^Additional  Answers  to  the 
Enigmas,  Charades,  Rebnsses,  Qaeric% 
and  Mathematieal  Questions  propoeed  in 
the  Ladies*  Diary  for  the  preceding 
year  J  Account  of  Eclipses,  Oeeuitationa, 
&e.,  for  the  current  year ;  New  Enig- 
mas, Charades,  Rebusses,  Queries,  and 
Mathematical  Questions  proposed  for 
solution  in  the  following  Supplement; 
&c.,  &c. 

The  first  number  contains  an  '<  Alpha- 
betical List  of  all  the  Enigmas,  with 
.their  numbers,*'  from  the  oommenee- 
ment  of  the  Diary  to  the  year  1774;  and 
in  the  second  number  is  given  a. table  of 
<*  All  the  Transits  of  Mercury  over  the 
Sun  for  300  Years,"  via.,  from  1605  to 
1894  inclusive.  A  list  of  all  the  solar 
eclipses  visible  in  England  between  the 
years  1769  and  1999,  "computed  by 
Mr.  William  Chapman,  and  adapted  to 
the  town  of  Fox  ton  in  Leicestenhire," 
was  announced  on  the  title-page  of  the 
Supplement  for  1790,  but  was  not  printed 
until  1793:  it  contains  the  dates,  begin- 
ning, middle,  end,  duration,  and  the 
digits  obscured  for  each  eclipse,  and  ap- 
pears to  have  been  the  last  miscellaneous 
dissertation  published  in  this  work.  No 
mathematical  papers  were  admitted  into 
the  publication,  if  we  except  an  improved 
solution  to  Question  865  in  the  Ladies* 
Diary  for  1788,  by  Mr.  John  Burrow* 
The  original  solution,  however,  appears 
to  have  been  considered  satisfactory  by 
Professor  Ley  bourn ;  for  he  has  omitted 
to  include  the  improved  one  in  hia  edi- 
tion of  the  Diary.  Many  of  the  enig- 
mas, &c.,  arc  worthy  of  commendation, 
and  amongst  the  queries  are  numerous 
interesting  and  valuable  discussions,  well 
worthy  the  attention  of  the  inquiring 
studeut.  The  late  Dr.  Dalton.  of  Man- 
chester (then  Mr.  John  Dalton,  of  Ken- 
dal), was  a  frequent  contributor  to  the 
philosophical  department,  and  in  it  are 
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Mr.  Dalton*!  coming  greatness;  for  in 
the  Supplement  for  1794,  after  an  expla- 
nation of  the  phenomenon  of  **  periodical 
winds,"  the  editor  announces,  that  "this 
ingeniouM  gentleman  intends  soon  to  pub- 
lish a  work  entitled  'Meteorological  Ob- 
servations and  Essays,'  containing  seve- 
ral new  improvements,  particularly  rela- 
tive to  the  Theory  of  the  Variation  of 
the  Barometer,  of  Bain,  of  the  Trade 
Winds,  &c.,  together  with  a  full  disco- 
very Tas  he  apprehends)  of  the  cause  of 
the  Aurora  JSorealis,'*  This  was  Dr. 
Ddlum'ujirst  publication,  and  was  issued 
almost  simultaneously  with  the  Diaiy 
and  supplement  in  1793:  it  was  the 
avani  courier  of  numerous  essays  in  the 
transactions  of  various  learned  societies, 
and  the  well-known  "  System  of  Che- 
mical Philoeophy,"  which,  in  connection 
with  the  Atonic  Theory,  gained  their 
author  a  more  than  European  celebrity, 
and  raised  him  from  comparative  obscu- 
rity, to  a  high  and  honourable  position 
in  the  world  of  science. 

Quesiiofu, — The  whole  number  of 
questions  proposed  and  answered  in  the 
Supplement  is  132,  and  a  further  selec- 
tion of  eight,  was  left  unanswered  on  the 
discontinuance  of  the  work.  Besides 
these,  each  number  contained  several 
additional  solutions  to  the  questions  in 
iheLadieM*  Diary  for  the  current  year; 
but,  as  the  best  of  these  have  been  incor. 
Derated  with  those  given  in  the  Diary 
Itself,  by  Professor  Leyboum  in  hb  edi- 
tion, any  further  particulars  respect- 
ing them  are  rendered  unnecessary. 
The  subjects  of  the  questions  embrace 
nearly  the  whole  range  of  mathema- 
tical science  as  then  understood,  but 
since  most  of  them  are  of  a  decidedly 
practical  character,  few  points  of  interest 
present  themselves ;  they  would,  no 
doubt,  prove  eminently  useful  to  the 
teachers  and  students  of  that  period,  by 
furnishing  them  wiUi  a  series  of  instruc- 
tive examples  for  practice  in  numerical 
oompntation,  and  a  selection  might  even 
now  be  made  which  would  not  by  any 
means  be  without  its  utility.  Dr.  Gre- 
gorv.  Professor  Leyboum,  Colin  Camp- 
bell, &c.,  were  frequent  and  extensive 
contributors  to  this  department :  the  last- 
named  gentleman  obtained  the  prise  in 
1794,  and  Dr.  Gregory  achieved  the 
r  hoaoar  in  1801.    Question  15  cor- 
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11,  where  he  asserts  that  tan.  30° -f  tan. 
22^"*  ■■  radius.  Various  analytical  cor- 
rections are  inserted  in  the  next  Supple- 
ment by  Messrs.  Burden,  Cook,  and 
Haycock;  and  a  geometrical  construction 
determining  two  arcs  having  the  stated 
property,  is  given  bv  Mr.  John  Craggs, 
of  Hilton,  near  Sunderland. 

Ques.  27  gives  the  radii  R  and  r  of  the 
earth  and  moon,  and  the  distance  d  of 
their  centres,  to  find  a  point  in  this  line 
from  which  equal  portions  of  the  lumi- 
naries will  be  visible.  Several  general 
formuls  are  given  in  the  next  numberi 
and  the  question  was  afterwards  re-pro- 
posed as  No.  40  in  the  Leedg  Carre- 
epondent^  where  an  elegant  geometrical 
construction  may  be  seen  by  Mr.  John 
Whitley,  under  the  signature  of  "  Geo- 
metricus,"  of  Botheriiam.  Ques.  95 
relates  to  that  "  very  curious  problem," 
''  to  divide  a  given  circle  into  any  pro- 
posed number  of  parts  by  equal  lines,  so 
that  these  parts  shall  be  mutuaUy  equal 
both  in  area  and  perimeter."  This 
question  was  first  solved  by  Dr.  Hutton, 
and  was  most  probably  suggested  to  him^ 
when  considering  the  kindred  problem 
respecting  the  division  of  the  "grind- 
stone," which  was  proposed  as  Ques.  0 
in  the  Ladieii'  Diary  for  1709.  BoOi 
these  problems  ere  inserted  by  Professor 
Toung  in  his  "  JSlemefUe  of  UeofMhy^^ 
and  some  interesting  particulars  respect- 
ing their  history  and  discovery  are  in- 
serted in  his  "  Wotes,"  on  these  proposi- 
tions from  the  third  volume  of  Dr. 
Hutton's  Tracu,  where  the  property  is 
shown  to  hold  when  an  ellipse  is  substi- 
tuted for  the  circle. 

Ques.  42  gives  the  same  data  as  No. 
27,  and  requires  the  point  from  which  the 
visible  surfaces  are  a  maximum.  Mr* 
Charles  Brady  solves  the  problem  in  the 
next  Supplement  and  deduces  the  elegant 
property  that  "the  squares  of  the  dis- 
tances (from  the  luminaries)  are  as  the 
cubes  of  the  radii." 

Ques.  47  requires  ''the  odds,  at  the 
game  of  whist,  that  the  dealer  holds  all 
the  thirteen  trumps  in  his  own  hand;" 
it  was  proposed  bv  "  J.  B.,  Esq.,"  (query 
Byeriey  ?)  and  solutions  are  printed  from 
Colin  Campbell,  Esq.,  and  the  Rev.  J. 
Ewbank. 

Ques.  87  is  a  numerical  example 
adopted  to  Problem  64  of   Simpsan's 


Messn.  isuraon  ana  ^regorv,  ooui  oi 
whom  refer  to  the  original  problem. 

Ques.  127  requires  the  greatest  octa- 
gon to  be  inscribed  in  a  given  square  : 
various  solutions  are  given.  The  next 
number,  ^e  last  of  which  is  a  geometri- 
cal construction  founded  on  a  "  remark  to 
Prob.  59,  p.  384,  Dr.  Hutt<m*s  Mon- 
iuela,**  which  determines  the  side  of  the 
octagon  by  bisecting  the  angle  included 
between  the  diagonal  of  the  square  and 
the  line  joining  the  bisections  of  the 
opposite  sides.  Two  other  methods  of 
determining  the  side  may  be  seen  in  the 
solutions  to  Qaes.  32  in  No.  II.  of  the 
•*  Western  Muceliany"  the  first  of 
which  is  the  same  as  that  given  in 
EUiotft  *^  Geometry  and  Meruuration," 
p.  61 ;  and  the  second  mav  be  seen  in 
Ze^ie*M  Geometry,  Prop.  XIY.,  p.  115, 
4th  edition. 

Ques.  129  eives  the  area  of  a  circle, 
and  requires  the  length  of  a  tether  which, 
when  fixed  in  the  circumference,  shall 
cut  off  a  given  portion  of  the  area.  The 
question  was  previously  proposed  as  No. 
170  in  Burrow' 8  Diary  for  1788,  but 
owing  to  the  discontinuance  of  the  work, 
no  solution  was  published.  It  next  ap- 
peared under  a  more  general  enuncia- 
tion as  Ques.  964  in  the  Ladiet?  Diary 
tot  1793-4,  to  which  a  good  solution  was 
given  by  Mr.  Buchanan,  which  included 
the  questicm  from  Burrow's  Diary  as  an 
example.  The  question  was  re-proposed 
in  the  Supplement,  ^parently  to  point 
out  the  advantages  of  applying  the 
<< Method  of  Double  Position^'  to  such 
inquiries ;  and  two  solutions  are  given  to 
it  on  these  principles  by  Messrs.  Gittens 
and  Wiseman.  It  was  again  re-proposed 
as  Ques.  186  of  the  Lwde  Correepon- 
dentf  in  consequence  of  an  anonymous 
oorrespondent  having  asserted  that  the 
**  question  oould  be  solved  without  the 
assistance  of  Trial  and  Error  i**  but 
the  editor,  Mr.  John  Whidey,  after 
examining  the  proposer's  solution,  which 
was  stated  to  be  ''  done  pro  forma^** 
could  "  not  refrain  from  pnmouncing  it 
erroneous.**  Solutions  by  approxima^ 
tion  were,  however,  given  by  Messrs. 
Johnson  and  Baines,  and  an  elaborate 
eaUulation  of  a  similar  question  is  given 
by  Mr.  Davidson  in  his  ^' SysUm  qf 
Mathematics''  From  what  has  been 
stated,  it  will  be  concluded  that  the  ques- 
tion has  attracted  much  moi«  attention 
than  it  really  deserves,  nor  should  we 


*'  going  the  rounds  "  and  form  a  sort  of 
joint*8tock  tsst  whereby  the  ^  knowing 
ones  "  in  the  provinces  seek  to  prove  the 
abilities  of  almost  equally  ignorant  bat 
more  noisy  pretenders. 

Contributors, — Messrs.  Adams,  Bar- 
low, Bearcroft,  Bosworth,  Brewer, 
Bruce,  Burdon,  Burrow,  CampbeU, 
Crosby,  Dalton,  Davis,  Evans,  Farey, 
Fildes,  Fumax,  Qlendinning,  Gresorj, 
Hearding,  Hellins,  Holt,  Howard,  Ley- 
bourn,  Lightbown,  Lowry,  Marrmt, 
Mitchell,  Nield,  Pearson,  Bowbottom, 
Bowe,  Byley,  Scurr,  Sewell,  Smart, 
Squire,  Surtees,  Whiting,  Woodhouse, 
&c.,  &c. 

Publication,  —  The  publicatiwi  look 
place  annuallv ;  some  of  the  earlier 
Supplements  nave  no  printer's  name 
attached,  but  the  latter  ones  were 
mostly  "  printed  for  G.  G.  and  J.  Bobia- 
son,  Paternoster-row,  London.*' 

Thomas  Wukinsoh. 
Bainley,  Lancashire,  Not.  H,  lft49. 
Corrigendmm, 

Iiutead  of  tbe  datue  beginoing  with  "  but  it  dU 

not,"  «te.,  col.  2,  p.  422 ;  insert  the  foUowtng,  **  tt 
had  previously  been  used  by  Mr.  Lowry  under  the 
rignatuie  *  X.  Y./  in  the  eolation  to  Qaea.  »4,  fai 
the  Cimpamion  for  1812." 


DAYUS'S  PATKMT  ROTARY  SMOIllB« 

Sir, — I  have  just  observed  in  No.  131 7 
of  the  Mechanics'  Magazine^  a  descrip- 
tion  of  Mr.  Isaiah  Davies's  Patent  So- 
tary  Engine. 

You  state,  generally,  that  it  has  been 
very  sucoessfdl,  and,  amongst  other 
points,  notice  *'  the  preservation  of  the 
parallelism  of  the  shaft,  and  the  equaUe 
motion  of  the  piston.*' 

It  further  appearsr  in  No.  1318,  that 
Mr.  Davies  originally  constructed  hie 


engine  with  a  singU  revolving  piston, 
wmch  he  has  since  changed  to  a  dooble 
one,  by  whieh  means  ''the  steam  ia 
made  to  act  on  opposite  sides  of  the  shaft 
at  one  and  the  same  time  • . .  •  A  fm-^ 
ther  advantage  is,  that  as  the  sleam  baa 
a  double  area  of  pi*toii  surface  to  est 
upon,  the  power  or  the  engine  is  eonsi- 
derably  iooreased  without  any  eone- 
sponduig  increase  in  its  bulk  andSveight" 
I  must  now  draw  your  attention  to  the 
fsoi  that,  in  1845,  I  described  a  double- 
revolptng  piston  enyine  (In  the  ''Eco- 
nomy of  the  Marine  Steam  Engine  ")9 


padwick's  garden  drill. 
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and  enumerated  its  advantages  in  the 
same  terms  which  I  have  quoted  f^om 
your  Magazine. 

Mr.  I>ftvie8*8  firtt  patent  waa  dated  in 
1844,  and  his  aubsequent  patent  for  the 
doable  revolving  piston  waa  onlj  dated 
in  184a 

In  conclusion,  I  beg  to  say  that  I  am 
mtiAed  to  find  that  my  anticipations 
have  been  realised  by  the  suecessfnl 
adoption,  in  Mr.  Davies's  engine,  of  the 


principles  of  construction  which  I  was 
the  first  to  publish,  and  have  always  con- 
sidered of  the  highest  importance.  I  am, 
of  course,  not  aware  whether  Mr.  Daviea 
had  read  my  work  before  he  patented  his 
engine. 

Trusting  that  yon  will  give  insertion 
to  the  above,   I  am,  Sir,  yours,  &o., 
W.  H.  Gordon, 

Lieut.  R.  N. 

EUon  CasUe,  Not.  14, 1849. 


PADWIOK'a  OARDBN   DRILL. 
(R«gl8t«r«d  nndn  the  Act  for  the  Protection  of  Articles  of  Utility.    WilHem  Frederick  Padwick,  of  the 
Manor -Honte,  Hayling  Island,  Southampton,  Proprietor.) 
Rf .  2. 


^ 


3 


Fig.  1  is  a  side  elevation  of  this  imple- 
ment ;  fig.  2y  a  orosa  section  of  the  same 
on  an  enUrged  scale,  taken  on  the  line 
o^  of  fig.  1 J  fig.  3  a  pUn  cf  the  seed- 
box,  with  the  lid  removed.  A  is  a  box 
or  case,  with  a  semicircular  bottom ;  B, 
a  disc,  carrying  a  set  of  arms,  GC,  each 
of  which  ia  fSmiahed  at  its  outer  end 
with  a  cup,  a ;  D  is  an  aperture  by  which 
the  seed  is  introduced  into  the  case ;  £ 
ia  a  hopper,  into  which  the  seed  drops 
from  the  cups,  aa^  and  from  which  it 
passes  down  tnrough  a  pipe  formed  in  the 


coulter,  F.  G  is  a  wheel,  upon  the 
periphery  of  which  there  is  wound  a 
quantity  of  line. 

In  using  the  implement,  the  end  of 
the  line  is  attached  to  some  point  at  the 
end  of  the  bed  to  be  drilled,  and  the 
implement  is  then  drawn  forward  by  the 
handle,  H,  which  causes  the  disc  to  re- 
volve, and  the  cups,  €,  to  rise  up  and 
deposit  the  seed  in  the  hopper  cw  the 
coulter.  II  are  guides  for  conducting 
the  seed  into  the  cups. 
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D18CKIFTI0K  OF  A  PLAN  FOR  TBNTILATIN6  COAL  MIKB8  BT  XI^HANIOAL  XXHAUSTION. 
BY  WM.    BBUNTON,  BBft.,  C.B. 


[We  extract  this  description  from  a  va- 
luable pamphlet  by  Mr.  Bhmton,  '*  On 
the  Ventilation  of  Coal  Minea/'  jost  pnb- 
lishedi  (24  pp.,  Sto.,  with  plate,  Nichols  and 
Bon) ;  and  very  appropriately  dedicated  to 
Thomas  Powell,  Esq.,  of  the  Gear,  New- 
port, '*  who  at  a  season  of  extraordinary 
depression  in  the  Coal  Trade,  generously 
incurred  the  expense  of  erecting  the  first 
Exhausting  Ventilator  with  the  view  of  test- 
ing its  power  of  rarefeotion,  and  making  it 
publicly  known."  Mr.  Brunton  first  de- 
scribes in  this  pamphlet  the  ordinary  means 
used  to  effect  a  rarefaction  of  the  air  in  the 
upcast  shaft  of  coal  mines— namely,  by  a 
furnace  or  large  open  grate  placed  near  to 
the  shaft ;  next  points  out  many  insuperable 
objections  to  this  system — its  defidcDcy  of 
powei^— liability  to  oonnteraction  by  changes 
in  atmospheric  pressure,  &c. ;  and  then  pro- 
ceeds as  follows.] 

I  will  now  describe  the  medianical  means 
I  have  substituted,  and  the  particular  ad- 
vantages it  possesses  over  the  furnace  as  a 
ventilator. 

I  construct  over  the  upcast  shaft,  or  over 
A  chamber  immediately  connected  therewith, 


a  hollow  drum,  with  curvilinear  compart- 
ments, through  which  the  air  is  ^scharged 
with  that  degree  of  force  due  to  the  velocity 
with  which  the  drum  revolves  upon  its  axis. 
D,  fig.  1,  represents  a  drum,  22  feet  exte- 
rior diameter,  with  curvilinear  compart- 
ments: 16  feet  being  their  mean  diameter, 
the  centriftigal  force  at  120  revolutions  per 
minute  will  be  39*25,  which,  multiplied  by 
the  weight  of  6  cubic  feet  of  air  ^^jVrr  ^^  • 
pound,  will  gire  a  pressure  of  17*5  pounds 
on  the  square  foot,  as  the  amount  of  rue- 
faction  produced  in  the  interior  of  the  dmm, 
and  consequently  in  the  upcast  abaft,  A« 
with  which  it  is  connected,  which  is  mveh 
beyond  what  can  be  obtained  by  the  fur* 
nace,  yet  greatly  within  the  limits  of  tbe 
capabiUty  of  this  machine,  as  shown  bcdow. 
Figs.  1  and  2  represent  an  elevation  and 
plan  of  it,  connected  by  a  short  tunnel  (T), 
with  the  pump  shaft  (R),  as  the  upcast 
closed  at  the  top  by  a  strong  cover  with  a 
hole  through  which  the  pump  rod  works ; 
the  machine  is  driven  by  a  steam  engine  (S) 
sufficiently  powerful  to  increase  the  rarefac- 
tion to  meet  and  overcome  any  sudden  or 
extraordinary  ioflux  of  carburetted  hydro- 
gen. The  amount  of  rarefoction  is  governed 
by  the  speed  of  the  engine,  and  is  also 
under  constant  and  vfauble  inspection  by  n 
water  or  mercurial  gauge :  thus  ^hen  the 
drum  revolves 

Ibi. 


60  times  per  minute  the  rarefaction  is   4*3  on  square  fooC 

90  y,  „  „  9*7  „  ,y 

120  y,  y,  9f  17*3  „  „ 

150  „  „  „  27-0        „        „ 

180  y,  yy  yy  39*0  yy  yy 

210  yy  y,  ,y  53*0  y, 


In  order  better  to  understand  the  pecu- 
liar self'Sdaptation  of  this  apparatus  to  all 
the  circumstances  that  present  themselves 
in  the  practice  fo  ventilstion  of  collieries, 
let  us  suppose  It  altogether  unconnected 
with  any  length  of  air-course,  the  air  from 
the  atmosphere  having  free  access  to  the 
centre,  and  space  for  free  discharge  from  the 
circumference,  and  a  velocity  given  to  it  of 
150  revolutions  per  minute,  creating  a  rare- 
faction of  27  lbs.  per  square  foot  in  the 
middle  of  the  drum ;  then  the  vdocity  of 
tiie  air  through  the  machine  would  be  108  ft. 
per  second,  and  the  aggregate  amounting  to 
8424  cubic  leet  per  seoondy  or  505*440  per 
minute. 

Then  let  us  suppose  a  state  the  very  re- 
verse of  the  above,  vis,y  that  no  air  be  per- 
mitted to  enter  the  drum  at  the  centre  party 
of  course  none  can  be  disdiaiged  at  the  cir- 


cumference; therefore,  there  being  no  re- 
sistance to  the  'motion  of  the  drum  firom 
discharge  of  air  through  the  curvUioear  com- 
partments, but  the  power  of  the  engine  con- 
tinuing the  same,  is  consequently  expended 
in  increasing  the  velocity  of  the  drum,  and 
thereby  the  rarefaction.  In  the  former 
case  the  effect  is  exUbited  in  the  discharge 
of  air ;  in  the  latter  by  tiie  decree  of  rare- 
faction maintained  in  the  middle  of  the 
drum. 

From  consideration  of  these  two  cases,  it 
is  manifest  that  the  power  required  to  work 
the  machine  will  be  as  the  quantity  of  air 
ascending  the  upcast  shaft,  and  the  amount 
of  rarefaction  required  to  draw  it  through 
the  colliery ;  and  such  is  the  principle  of 
self-adjustment  of  this  apparatus,  that  if 
firom  any  cause  a  less  quantity  or  air  is 
passed  tlurough  the  colliery  at  one  tee  than 
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fig.  I. 


anotkeri  the  engine  (always  exerting  tlie 
■ane  power)  will  of  its  own  accord  accele- 
rate tbe  Telocity  of  the  dmm  and  increase 
the  rarefaction,  for  the  power  applied  being 
the  same,  the  effect  will  be  oonmunsarate  in 
tbe  quantity  of  air  discharged^  the  amonnt 
of  rarefsction  attained,  or  both  combined. 

The  machine  is  an  entirely  new  modifica- 
tion of  the  fan.*  Its  constmction  is  of  the 
most  simple  integral  character;  it  has  no 
tsItcs  or  separate  moving  parts:  has  no 
attrition,  and  all  the  friction  is  resoWed  into 
a  foot  pirot  moving  in  oil ;  when  at  rest 
offers  no  impediment  to  air  ascending  from 
the  shaft,  is  very  inexpensive,  and  liable  to 
no  derangement;  in  short,  it  is  a  simple 
medianical  implement,  whereby  any  degree 
of  rarefaction  necessary  to  ventilation  is 
rendered  certain  and  r^lar,  being  subject 
to  the  law  of  central  forces,  which  is  as 
i&xed  end  determinate  as  that  by  which  a 
stone  faUs  to  the  earth. 


*  We  make  no  doubt  whatever  that  Mr.  Bninton 
iMOestly  believes  this  apparatus  to  be  as  "  entirelj 
new^  tn  its  eooatinctleo  as  bis  application  of  It  ttf 
mining  purposas  untj^^tionablj  is.  but  if  he  will 
refer  to  our  Journal  for  September  16th,  1848, 
he  win  find  a  desoription  there  given  of  an  ez- 
hsns^  apparatus  then  recenthrpatented  bj Mr. 
Lloyd,  whloh,  to  our  thinking,  dlfibrs  in  no  mate- 
rial respect  from  his  otra.— &.  M.  M. 


In  contFSctittg  it  with  the  ftamace,  it  may 
be  forther  observed,  that  it  is  subject  to  no 
sensible  differsnoe  upon  the  changes  of  the 
barometrical  colomn,  but,  on  the  other  hand, 
is  capable  by  increase  of  velocity  at  such 
seasons  of  obviating  or  counteracting  the 
danger  connected  therewith,  end  is  equally 
applicable  to  all  depths. 

There  will  be  no  necessity  fbr  the  separate 
conveyance  of  air  by  a  stone  drift  into  a 
higher  part  of  the  upcast  shaft  as  practised 
to  avoid  the  furnace. 

All  the  injurious  effect  upon  the  iron  in 
the  upcast  shaft  will  be  entirely  prevented, 
and  no  part  of  the  workings  need  be  stinted 
of  air  as  to  quantity. 

By  increasing  tbe  velocity  of  the  machine 
during  the  absence  of  the  workmen,  the  stag- 
nation and  danger  referred  to  in  page  19 
would  be  prevented. 

But  beyond  the  ordinary  requirements  of 
ventilation,  as  now  pracUsed,  there  is  an 
advantageous  application  of  this  machine, 
which  can  in  no  respect  be  effected  or  imi- 
tated by  the  farnace.  It  possesses  sach 
power  of  rarefaction  that  the  atmosphere  of 
a  colliery  may  be  subjected  in  half  an  hour 
to  an  artificial  exhaustion  of  3, 4,  or  5  tenths 
of  an  inch  of  mercury,  producing  in  the 
coUiery^  during  the  absence  of  the  workmen 
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and  their  lighti,  the  Tery  Mme  exudation 
of  the  gates  that  would  hare  taken  plao9 
daring  tibe  natural  change  of  the  atmoiphere 
indicated  by  a  like  fall  of  the  barometrical 
column;  and  before  the  men  re-enter  the 
mine  the  machine  will  dischaige  the  nouous 
gas  by  a  current  of  fresh  air  more  copious  and 
effectiye  than  can  be  produced  by  any  other 
means  in  use.  All  that  is  needful  to  effect 
this  is,  upon  the  retirement  of  the  workmen 
and  their  lights,  that  the  air  be  prevented 
entering  the  workings  from  the  downcast 
shaft,  the  exhaustion  alluded  to  will  imme- 
diately commence ;  for,  the  quantity  of  air 
ascending  the  upcast  shaft  being  decreased, 
the  drum  will  be  accelerated,  and  the  whole 
extent  of  the  workings  will  thus  be  subjected 
in  a  few  minutes  to  the  full  measure  of  rare- 
faction obtained  in  the  upcast  shaft ;  upon 
the  fresh  air  being  permitted  to  enter, 
the  colliery  will  be  found  in  a  state  of  ex- 
traordinary purity  of  atmosphere,  and  free- 
dom from  the  risk  of  explosion. 

It  is  the  concurrent  testimony  of  all  in- 
telligent underground  men  that  the  fire-damp 
exudes  copioufly  during  the  fall  of  the  baro- 
meter, and  also  that  during  its  rise  the  re- 
Terse  takes  place ;  the  fissures  that  during 
the  fall  were  discharging  gas,  now  absorbs 
or  draws  in  atmospheric  air ;  bat  the  effects 
attendant  upon  a  fall  of  the  barometer  must 
necessarily  be  more  or  less  dangerous  in 
proportion  to  the  time  it  has  been  rising  or 
nearly  stationary,  when  a  large  portion  of 
the  gas  erolred  during  that  period  will  haT« 
aocomulated  in  the  goaf  basins  or  ▼aults. 
The  nature  of  this  ia  so  well  described  in 
the  Report  of  Messrs.  Lyell  and  Faraday, 
upon  the  explosion  at  the  Haswell  CoUienr 
in  1844,  that  I  have  requested,  and  obtained 
permission  to  make  the  following  extracts  i 
but  the  whole  of  that  document  desenes  the 
attentiTe  perusal  of  every  coal  minor* 

**  The  goaf  may  be  considered  as  a  heap 
of  rocky  fragmenta  rising  up  into  the  Tanlt 
or  cavity  from  whioh  it  has  £|llen,  perhaps 
nearly  compact  in  the  parts  which  are  the 
oldest,  lowest,  and  nearest  the  middle,  bat 
open  in  structure  towards  and  near  its  sar- 
faoe,  whether  at  the  centre  of  the  goaf  or  at 
the  edges ;  and  the  vault  or  concavity  of  the 
goaf  nay  be  considered  as  an  inverted  basin, 
having  its  edge  coincident  with  the  roof  of 
the  mine  all  round  the  goaf. 

"  Let  us  now  consider  this  goaf  as  a  re* 
ceptacle  for  gas,  or  fire-damp,  a  oomponnd 
of  hydrogen  and  oarbon,  known  as  light 
hydrocarbonate,  and  by  other  names.  The 
weight  of  pure  fire-damp  ia  little  more  than 
half  that  of  air ;  it  gradually  and  sponta- 
neously mixes  iKlth  air,  and  the  weight  of 
any  mixture  is  proportionate  to  the  quan- 
tities of  air  and  fire-damp.    Any  gu  that 


may  be  evolved  in  the  goaf,  or  that  may 
gradually  creep  into  it  along  the  roof  of  the 
workings,  against  wldch  it  will  naturally 
flow,  will  ascend  into  the  goaf  vault,  and 
will  find  its  place  higher  in  proportion  to  ita 
ftreedom  from  air ;  and  this  will  go  on  con- 
tinually, the  goaf  vault  forming  &e  natural 
basin  into  which  all  gas  will  drain  (upwards) 
from  parts  inclining  to  the  goaf,  just  as  the 
concavity  on  the  side  of  a  gentle  hill  will 
receive  water  draining  downwards  from  its 
sides,  and  firom  the  parts  above  inclining 
towards  it.   • 

''  Thus  goafs  are  evidently  in  mines  snb- 
ject  more  or  less  to  fire-damp,  reservoirs  of 
the  gas,  and  explosive  mixtures ;  giving  out 
their  gaa  into  the  workings  of  the  minea  by 
a  gradual  underflow  in  smaller  or  larger 
quantities  under  ordinary  drcumstanoeet  or 
suddenly,  and  in  great  proportion,  on  ex- 
traordinary occasions ;  and  they  may  cither 
supply  that  explosive  mixtore  which  first 
takes  fire,  or  they  may  add  their  magasine 
of  fire-damp  and  explosive  mixtures  to  in- 
crease the  conflagration  when  the  fire  reaches 
them  from  an  explosiqn  in  some  other  parts 
of  the  mine. 

"  There  is  one  other  point  connected  with 
what  may  be  called  the  action  of  the  goof, 
and  the  occasional,  sudden,  and  temporary 
discharge  of  gas  from  it.  One  of  tiie  wit- 
nesses on  the  inquest,  Mr.  6.  Hunter, 
pointed  out  the  eifect  he  had  observed  in 
the  mine  on  a  diange  in  the  barometer,— 
that  as  the  barometer  Ml  fire-damp  wosld 
tend  to  appear,  and  that  it  did  thia  the  more 
suddenly  and  abundantly  if  the  barometer, 
having  eontinned  high  fur  aome  time.  Ml 
■oddenlyi  and  Idr.  Buddie  has  almdy 
atrongly  atated  his  opinioii  that  andiWmm 
from  fire-damp  always  oocor  with  a  low 
barometer. 

"  A  fill  of  an  inch  in  beroneter,  of  n 
sodden,  ia  rare,  bat  a  fall  of  oae-tenth  of  an 
ineh  is  not,  and  that  in  soch  a  goaf  aa  tim 
one  supposed,  yis.,  13  acres,  would  pleee 
7,650  cubie  feet  below  the  edge  of  the  onTity  i 
this  all  tends  to  issue  forth  at  one  plaee,  and 
that  generally  a  pbioe  where  the  ▼enfiUatloii 
is  weakest  Henoe  it  does  appear  to  na 
that  the  goaf,  in  connection  with  baroBseter 
changes,  may  in  certain  minm  be  produetlvB 
of  sudden  evolntioBs  of  fire-damp  and  ex« 
plosive  mixtnrea,  and  that  the  indieatiasi  of 
the  barometer,  and  tbeoonaequent  oonditkNi 
of  the  mine,  ought  to  be  Tery  earefoUy 
attended  to." 

From  theae  ohsorvatiom,  It  is  obTiow  tbat 
if  the  fire-damp  be  drawn  off  at  abort  inter- 
TiU,  as  at  CTcry  twenty-four  honra,  the 
accumulation  and  consequent  danger  irill  be 
Tery  little  compared  with  what  it  ftv^nentfy 
ia  through  the  oontlnuanoe  of  weeks  of  fine 
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weather ;  and  the  daily  diicbarge  of  these 
minor  acenmnlations  will  maintain  the  col- 
liery, whilst  the  men  are  at  work,  In  that 
state  of  safety  (bat  better  ascertained)  expe- 
rienced whilst  the  barometer  is  rising. 

Possessing  thns  the  power  of  antidpating 
tSie  sadden  exudation  of  gas  by  drawing  it 
off  when  it  can  do  no  harm,  and  of  rendering 
the  colliery  much  more  safe  and  healthy  for 
the  workmen,  may  we  not  reasonably  hope 
that  the  subject  wiU  receiYC  the  attention  it 
deserves,  and  that  a  system  of  alternate  ex- 
hanstion  and  restoration  will  be  jadidoosly 
brought  into  practice  as  experience  will  dic- 
tate, until  the  Davy  lamp  is  no  longer  neees- 
sary  for  the  common  collier,  the  danger  of 
explosion  almost  or  altogether  obTiated,  and 
the  health  of  the  miner  greatly  promoted. 


TMB  UOBf-LOAD,  LIGHT-INOINE   8T8TBIC 
OV  BAILWAT  TRANSIT. 

[At  the  last  General  Meeting  Of  the  Institu- 
tion of  Mechanical  Engineers  (October  24}, 
Mr.  Samuel,  the  Resident  Engineer  of  the 
Bastem  Counties  -Railway,  read  a  paper 
"On  the  Economy  of  Railway  Transit," 
the  object  of  which  was  to  bring  under  the 
Botioe  of  the  Meeting  the  adTantsgee  of  the 
**  Light-load,  Light-englne  System  of  Rail- 
way  Transit,"  of  which  Mr.  Samuel  has  the 
honour  of  being  the  originator  (see  Meek, 
Mag*  Tol«  zlvii. ,  p,  455).  An  abstract  of  the 
paper  is  grren  in  an  OAdal  Report  of  Che 
proceedings ;  but  not  of  so  complete  a  de- 
scription, as  the  importance  of  the  subject 
appears  to  us  to  have  demanded ;  the  mcwe 
eepeelaUy,  as  In  the  course  of  the  remarks 
which  followed  the  reading  of  the  paper, 
Mr.  Robert  Stephenson,  the  President, 
threw  the  great  weight  of  his  authority  into 
the  seale,  against  the  general  applicability  of 
Mr.  .Samuel's  views,  and  Mr.  Samud  having 
no  "  following"  then  and  there,  to  back  him 
up  properly,  his  paper  was  left  (as  it  were) 
to  speak  for  itsdf.  We  have,  therefore, 
applied  to  Mr.  Samuel  for  a  complete  eepy 
of  his  paper,  which,  by  his  kind  compliance, 
we  are  now  enabled  to  lay  before  our  readers. 
We  have  the  pleasure  also  of  adding  to  it  a 
statement,  with  which  Mr.  Samuel  has 
favoured  us,  of  some  very  remarkable 
achievements  performed  since  the  reading 
of  the  paper,  by  the  London  apd  Norwich 
express  train,  wUeh  is  propeUed  by  « light 
engine  on   Mr*   Sanuul'i  plua    While 


toudiing  on  this  subject,  we  may  take  tiie 
opportnnity  of  recommending  to  general 
attention  a  pamphlet  reeently  published  by 
ProHsesor  L.  Gordon,  Regius  Professor  of 
Civil  Engineering  at  Glasgow,  entitled 
"  Railway  Economy  **  (Simpkin  and  Co.), 
in  which  Mr.  Samuers  views  are  advocated 
and  enforoed  with  a  vigour  and  ability,  whieh 
must  go  far  to  neutralise  the  opposition, 
which  the  new  system  is  experiencing  at  the 
hands  of  the  Big-Engine  and  Big-Enguneer 
party.] 

On  th€  Beanomy  pf  RaUwap  JVmuU.    By 
Jamei  Sammd^  Stq.f  CJB. 

In  the  course  of  professional  dutiea  as 
Resident-engineer  of  the  Eastern  Counties 
Railway,  the  writer  was  anxious  to  aroidthe 
heavy  expense,  consequent  on  the  use  of  a 
large  locomotive  and  tender,  while  inspect- 
ing the  way  and  works  of  the  line ;  and  as 
an  experiment,  he  had  a  manumotive  ma- 
chine constructed  with  driving-wheels,  six 
feet  in  diameter ;  but,  although  a  speed  of 
about  twelve  miles  per  hour  was  attained, 
the  expense  of  human  power  was  great, 
and  the  converting  men  into  maoiiines*^ 
travelling  back  as  it  were  into  barbarism— 
was  no  pleasing  reflectien. 

It  then  became  a  question,  whether  it  were 
practicable  to  construct  a  miniature  loco- 
motive. On  consulting  with  Mr.  Adams,  pf 
the  Fsirftdd  Works,  Bow,  who  haa  paid 
great  attention  to  this  question,  he  under- 
took to  construct  one.  Aa  the  speed  pro- 
posed, was  oondderably  less  than  that  of  the 
doweat  trains,  the  object  dmed  at  was  to 
make  it  so  light,  that  four  men  might  lift  It 
off  the  line  in  case  of  necesdty. 

A  machine  was  therefore  constructed  at 
the  Fairfield  Works,  of  the  following  dimen- 


Cy&der,  ^  inches  diameter,  6-inch 
atroke. 

Wooden  wheels,  3  feet  6  inches  dia- 
meter. 

Axles,  If  inch  diameter. 

Distance  between  the  wheeLs  4  ft.  6  in. 

Diameter  of  trailing  axle  1|  inch. 

Vertical  tubular  bolI«r  12  Inches  diameter, 
4  feet  high. 

The  engines  were  fitted  with  link  motions, 
and  dl  tiie  neweat  improvements.  The 
wdght  of  the  whole  machine  was  about 
7  cwt. 

It  was  predicted  by  many  that,  though 
this  engine  was  a  pret^  toy,  it  would  not 
run  for  want  of  power ;  but  it  did  ran  at  the 
rate  of  12  miles  per  hour,  and  waa  then 
taken  into  the  factory,  to  be  fitted  with  a 
iffyyr  b^^ffp^  uuL  Uk  hixB  tliA  flssse  length- 
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toed,  for  the  pnrpoie  of  steuUneif .  When 
again  placed  on  the  raili,  the  machine  ac- 
qnired  a  speed  of  20  miles  per  honr,  bat  the 
original  axis  being  too  small  for  the  increased 
weight,  the  crank  axle  was  strained  in  pass- 
ing through  the  points,  and  the  machine 
was  taken  back  to  be  refitted  with  axles  of  a 
larger  sise.  When  again  taken  oat  of  the 
shop,  the  machine  was  of  the  foUowing  pro- 
portions :— - 

Cylinder,  3i  inches  diameter,  6  inches 
stroke. 

Diameter  of  all  four  wheels,  3  feet  4 
inches. 

Boiler,  1  foot  7  inches  diameter,  4  feet  3 
inches  in  height. 

Tabes,  1^  inches  diameter,  3ffc.  3  in.  long. 

Total  heating  surfeoe,  43^  feet  long. 

Distance  from  centre  to  centre  of  wheels, 
9  feet  6  inches. 

Tank,  to  contain  40  gallons  of  water; 
eeats  for  7  passengers. 

[Mr.  Samael  here  exhibited  engravings 
taken  from  Mr.  Weale's  new  edition  of 
"Tredgold  on  the  Steam  Engine,*'  showhig 
a  plan,  side  elcTation,  and  section  of  the 
"  Express  "  Locomotive  Carriage,  as  it  was 
then  called.] 

The  extreme  steadiness  of  the  engine  when 
travelling  at  high  speeds,  was  remarked  by 
many  who  have  had  an  opportunity  of  rnn- 
ning  on  her ;  this  was  to  be  attributed  prin- 
cipally to  the  lowness  of  the  centre  of  gra- 
vity, the  frame  being  suspended  from  the 
axles. 

The  engine  has  run  altogether  about 
15,000  miles,  and  the  consumption  of  coke 
has  been  about  3 lbs.  per  mile;  but  the 
construction  of  the  boiler  is  not  such  as  to 
give  the  most  economical  results,  although 
extremely  convenient  for  the  small  amount 
of  space  required. 

The  greatest  speed  attained  by  this  engine 
on  the  level  was  51  miles  per  hour,  but 
of  course  she  could  not  maintain  it.  The 
ordinary  speed  that  might  be  safely  calcu- 
lated upon  for  a  long  journey,  was  30  miles 
per  hour :  on  one  occasion,  she  performed 
the  journey  from  London  to  Cambridge,  a 


distance  of  57i  miles,  in  If  hours,  with  a 
consumption  of  coke  2f  lbs.  per  mile. 

While  the  express  engine  just  described 
was  developing  such  satisfactory  results, 
Mr.  Adams  and  the  writer  had  meanwhile 
been  speculating  on  the  derirability  and 
applicability  of  steam  carriages  to  the  pur- 
pose of  expresses,  and  also  for  wcnrking 
branch  railways.  After  much  consultation, 
the  writer  came  to  the  condnsion  that  it 
was  quite  practicable,  and  an  examination 
of  the  return,  kept  by  the  Company  as  to  the 

.  traffic  on  the  branch  lines,  showed  him  that 
the  actual  number  conveyed  by  eadi  train 
was  under  50,  the  highest  averAge  being  47, 
and  the  lowest  average  being  10,  and  that 
the  disproportion  between  tiie  gross  load 
of  the  train  and  the  paying  load,  or  the 
weight  of  the  passengers,  was  enormous. 

-  In  fact,  it  appeared  from  these  retans,  that 
the  dead  wwght  was  to  the  paying  woght  as 

.  24  is  to  1,  that  is,  24  tons  of  engines  and  oar- 
rriages  were  employc.l  to  convey  1  ton  of 
passengers ! 

It  appeared  to  be  this  disproportioii 
which,  in  large  trains,  necessitated  the  «ae 

•  of  large  engines  (so  large,  indeed,  that  thej 
defeat  the  very  object  forwiiich  they  are 
constructed),  because  their  extreme  weight 
crushes  the  rails  and  the  jofaits  to  sndi  an 
extent  that,  practically,  the  railroad  becomes 
a  worse  road,  quoad  the  engines  travelling 
on  it,  than  an  ordinary  Macadamised  road 
is  to  a  stage-coach. 

The  object  of  the  present  paper  is  tothow 
that  the  locomotives  now  in  use  on  most  of 
the  railways  have  ouQprown  the  wants  of  the 
passenger  traffic,  and  that  the  weight  on  the 
driving  wheels,  amounting  in  some  cases  to 
14  tons,  is  perfeotiy  unnecessary  for  tlie 
number  of  passengers  conveyed  in  ninety- 
nine  cases  out  of  a  hundred. 

The  subjoined  statement  shows  the  actual 
number  of  passengers  conveyed  on  the 
Bsstem  Counties  Railway,  both  main  Une 
and  branches,  by  each  tndn  for  the  week 
ending  7th  May,  1849. 

•  The  Return  shows  the  highest  number  in 
each  train  at  any  one  time  :— 


CAlfBBIoaB  LIN«, 


Down  Trains. 

Up  Trains. 

6-        A.M. 

141 

10'        A.M. 

155 

10- 

55 

1-25   P.M. 

115 

11-30    .. 

98 

4-20    .. 

144 

2-30  P.M. 

166 

6-25     .. 

65 

5-        .. 

217 

IIH)      .. 

176 

8-40     .. 

61 

4-26  A.M. 

14 
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Down  Trains. 

UpTraini 

. 

810    A.!!. 

154 

4-30  A.M. 

7 

110      .. 

126 

910    .. 

111 

3-30  P.M. 

142 

10-5      .. 

138 

4-20    •. 

51 

12-50    .. 

139 

5-30    .• 

106 

4-35     ,. 

134      ' 

6-30    .. 

117 

8* 

35 

8-30     .. 

70 

9-24    ♦. 

172 

HsninroRD  bbakch. 


DownTraina. 

UpTndna 

• 

9*0       AM. 

75 

8*45  A.1C. 

148 

1015    ,. 

23 

9-35     .. 

144 

10-30    .. 

86 

9*45  (Enfield) 

84 

3*55  TM. 

153 

10-55     .. 

115 

4-30     .. 

147 

12-30  PM. 

139 

5*15  (Enfield) 

65 

4*30  (Enfield) 

25 

6-45     .. 

137 

4-50    .. 

107 

7-80    .. 

231 

6-20     .. 

113 

9-0      .. 

162 

8'30     .. 

135 

WOOLWTCK   BKANCH. 


Down  IVaini. 

UpTraipi 

• 

8.15    A.U. 

20 

8.50   A.M. 

55 

9.15      .. 

27 

9.50      .. 

50 

10.15      .. 

41 

10.50      .. 

40 

11.15      .. 

35 

11.50     .. 

40 

12.15    P.M. 

55 

12.50    P.H. 

31 

2,15      .. 

62 

2.50      •. 

48 

3.15      .. 

43 

3.50      .. 

48 

4.15      .. 

57 

4.50      .. 

36 

5.15      .. 

73 

5.50      .. 

67 

6.15      .. 

54 

6.50      .. 

63 

7.15      .. 

55 

7.50      .. 

75 

8.15      .. 

82 

8.50      .. 

74 

PSnmBRo'  BRANCH. 


•     Down  Traina. 

UpTrians. 

D^artnre  from  Ely. 

10.20     A.M. 

2.25      .. 

6.10      .. 

8.30      .. 

11.35      .. 

54 

35 
9 
9 
8 

ArrSral  at  Ely. 
9.49    AM. 

1.13      P.M. 

3.40      .. 
6.55      «. 

1.25     AM. 

11 
50 
35 
36 
3 
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MAU>Oir  BftAVOS. 

{Firom  and  to  WUham.) 


x/own  TraiBfl. 

UpTMM. 

8.30    A.M. 
50,10      .. 
12.35    P.M. 

4.55 

7.30      .. 

$ 

15 

9 

11 

13 

8.15    A.M. 

9.50      .. 
U..0      .. 
4.35    P.M. 
7.20      .. 

11 
8 

11 
6 

20 

{Frtm  and  to  WUMam.) 

Down  Trehii. 

UpTndiit. 

8.30    A.M. 
10.10      .. 
12.35    P.H. 

4.55      .. 

7.30      .. 

i 

18 

9 

16 

20 

• 

8.15     A.M. 

9.50      .. 
11.  0      .. 
4.35    P.M. 
7.20      .. 

15 
8 

14 
6 

20 

LOOP  LINS. — OAMBftlDOB  TO  WIBBSAOH. 


Down  Trains. 

Up  Trains. 

9.29    A.M. 
1.43    P.M. 

7.48      .. 

24 
19 
22 

10.29   A.M. 
1.53    P.H. 
7.37     ..        . 

20 
19 
38 

Avenge   nnmber  of  pwiengera  per  train 

between  Norwioh  and  Yannoqth    .... 

Ditto,  between  Reedham  and  Lowestoft.. 

Pown. 

33 
24 
26 

Up. 

24 
23 
27 

It  would  appear  firom  this  retom  that  the 
greater  nnmber  of  passengers  in  any  mail 
Une  train  (ezdniiTe  of  pleasure  ezcnnions) 
at  any  one  time  is  231,  and  the  least  num- 
ber 7  ;  the  greatest  number  in  any  of  the 
branch  line  trains  being  82,  and  the  leaat 
nnmber  3.  And  by  anoUier  return  from  the 
books  of  the  Company,  it  appean  that  there 
wera  conveyed  on  the  Eastern  Counties 
lines  during  the  year  1847,  42,644  tons  of 
passengen,  and  tiiat  the  weight  of  engines 
and  carriages  required  to  convey  them  was 
1,112,570  tons. 

On  examining  the  coke  returns,  it  also 
appean  that  the  main-line  engines  coniume 
from  24^  to  40i0ai  pw  nlk ;  and  tliB  aaigiiiei 


for  working  the  branch*line  traias»  consumed 
from  16i  to  35i  lbs.  per  mile,  varying,  of 
course,  wiUi  the  size  of  the  engine  emplpyed 
to  do  the  work ;  the  smallest  engines  invaii- 
ably  consuming  the  smallest  quantity  of 
ftiel.  ^ 

These  returns  refer  to  a  stock  of  about 
200  engines,  and  a  length  of  line  of  nearly 
310  miles. 

Thus  the  writer  came  to  the  oondnsion 
that  It  would  be  possible  to  oonstrnct  a  car- 
riage and  engine  combined,  of  suftdent 
capacity  for  branch  traffic ;  and,  by  his  ad- 
vice, the  Directon  of  the  Eastern  Counties 
Raflway  gave  ord4n  to  Mr.  Adams  to  oon- 
fltrnct  aoflh  a  oairi^go,  folijta  to  the  ^* 
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proval  of  Mr.  Hnater,  the  locomotiTe  luper- 
intendent. 

The  carriage  wai  aoeordiogly  built,  and 
ealled  the  **  Enfield,"  from  the  branch  ahe 
was  intended  to  work. 

The  engine  has  8  inches  eylinder,  and  12 
Imkiw  stroke. 

Driring  wheels,  5  feet  diameter. 

Distance  between  centres,  20  feet. 

Width  of  framing,  8  feet  6  inches. 

The  boiler  of  tlie  ordinary  locomotife 
eonitmetion,  5  feet  long,  by  2  feet  6  inches 
diameter. 

The  fire  box  is  2  feet  lOi  inches  by  2  feet 
6  inches. 

There  are  115  tubes,  of  H  diameter,  and 

6  feet  8  inches  in  length,  giving  a  totel  of 

f^  heating  snrface  in  the  tnbei.    The 

afea  of  the  fire-box  is  25  feet,  giving  a  total 

beating  surf&oe  of  235  feet. 

The  weight  of  thii  steam  carriage  is  15 
tons  7  cwt.  when  road-worthy.  The  engine 
and  carriage  being  combined,  it  is  evident 
that  the  weight  on  the  driving  wheels  is 
increased  by  the  load  carried,  and  that  the 
weight  increases  in  the  same  ratio  as  the 
load  required  to  be  taken. 

The  extreme  distance  between  the  eentrea 
of  the  leading  and  trailing  wheels,  being  20 
feet,  aoconnts  for  the  steadiness  of   this 


machine:  tliere  is,  indeed,  no  perceptible 
oscillation  when  travelling  at  the  highest 
speed ;  and  this  verifies  the  remark  made  by 
Mr.  Stephenson  and  Mr.  Brunell,  on  a 
former  occasion,  *'  that  the  steadiness  of 
an  engine  depended  not  on  the  position  of 
the  driving  wheels,  bnt  upon  the  length  of 
the  rectangle  covered  by  the  wheels." 

The  engine  at  the  same  time  daily  tra- 
verses cnrvea  of  5  and  6  chains  radius. 

The  ** Enfield^'  was  originally  intended 
to]eonvey  84  passengers  ;  bnt  as  it  was  found 
that,  when  she  was  put  on  as  an  express 
train,  the  passengers  increased  in  number, 
a  **  North  Woolwich"  carriage  was  attached, 
capable  of  coaveyinKll6  passengers,  and  also 
a  **  Guards'  Break  Van ;"  malong  provision 
altoffether  for  182  ptuaeHffers,  whieh  is  now 
her  regular  train,  taken  at  a  speed  of  37 
miles  per  hour. 

The  engine  commenced  her  regnlar  work 
about  four  months  since,  and  has  now  run  a 
distance  of  14,021  miles. 

The  following  return  shows  the  actual 
running,  the  coke  consumed  while  running, 
the  coke  consumed  getting  up  steam,  the 
coke  consumed  standing,  and  all  particulars 
certified  by  Mr.  Hunter,  the  locomotive 
superintendent : — 


Rbtuen  of  thb  NyifBBR  OF  MiLBs  Run  and  Cokb  gonsumkd  bt  the  *'  Evvisld  ** 
Ekginx,  from  January  13  to  Junb  1Q. 


Weekending. 

Miles 
run. 

Honrs 

in 
•team. 

If 

1! 

^1 
if 

USp. 
Mile. 

cm. 

1 

Getting 

up 
•te&m. 

Running. 

Standing. 

1849. 
Jaouftry  81 
February  U 
..       18 

March  4 

f,  n 

April  1 

i "' 

..    27 
June    3 

.>    24 

July     1 

^;;  1? 
„  ** 

Aufujit    :i 

;;  \l 

HepiBJJiber    i 

0 

108 
612 
186 
526 
556 
208 
562 
688 
208 
698 
555 
429 
592 
687 
685 
585 
fOO 
540 
297 
570 

m 

A63 
CIO 
414 

srs 

4S7 

15 

105 
15 
95 
97 
86 
98 
105 
86 
105 
97 
75 
105 
105 
105 
100 
105 
85 
45 
90 
75 
55 
40 

55 
BO 
70 
SO 
SO 

H.  M. 

4    SO 

31  30 

4    30 

31  SO 

83 

12  80 

34 

34 

12  30 

35 

34 

88 

85 

88 

35 

30 

35  0 
28    0 
15  30 

31  0 
IQ    0 
17  to 
14    0 
H    0 
n    0 
la  0 

36  0 

32  0 
20    0 

H.   X. 

10  30 
73  80 
10  30 

63  SO 

64  • 
23  30 
64 

71 

23  80 

70 

63 

47 

70 

70 

70 

70 

70 

57 

29  30 

59 

iO 

i7  3D 

26 

67 

52 
44 

5S 
51 

Cwt. 

2 
14 

2 
13 
IS 

5 
13 
14 

5 
14 
12 
10 
13 
18 
13 
13 
14 
11 

6 
12 
10 

7 

5 
11 

7 

10 
10 
12 
10 

T.   c.    «. 

10    0 

1    18    0 

13  0 

1  10    0 

2  1     2 

16  0 

1  13    0 

2  10    2 

14  8 
2      9    0 
2     11    0 

17  3 
1     13    2 
1     11    2 
I      8    8 
1      6    3 
1       7    0 
1      6    0 

18  0 

19  2 

17  I 

13  2 
10    2 

L       1     G 

14  2 
t      0    2 

18  8 
17    0 
IB     3 

T.    C.      Q. 

8    0 

1      1    0 
3    0 
18    0 
18    2 
6    0 
18    0 
1      0    7 

6  1 
1      0    0, 

18    0 

13    1 

1      0    2 

1      0    2 

18    1 

17    1 

1       1    0 
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11 
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The ''  Enfield''  is  In  steam  15  hours  per 
day;  the  fire  being  lighted  at  abont  aix 
o'clock  in  the  morning,  and  drawn  at  ten 
o'clock  at  night.  But  of  these  15  honrs 
she  is  engaged  running  only  5  honrst  the 
remaining  10  being  employed  standing  in 
the  siding. 

It  was  fonnd  by  experiment  tliat  the 
quantity  of  coke  oonsamed  standing  was 
321bs.  per  hoar ;  and  after  deducting  this, 
and  the  qnantity  oonsamed  getting  ap  steam, 
it  appears  that  the  actoal  consomption  of 
coke  mnning  is  ander  61bs.  per  mile. 

On  Thnrsday,  the  14th  Jane,  this  En- 
field steam  carriage  worked  the  ten  o'dook 
in  the  morning  Uain  to  Ely,  a  distanee  of 
72  miles,  taking  behind  her  three  of  the 
ordinary  carriages,  and  two  horse  boxes: 
she  arriTod  eight  minutes  before  time ;  and 
the  total  consomption  of  fuel,  inclading  the 
getting  up  steam,  was  found  to  be  8tibs,  per 
mile. 

The  tubes  of  the  boiler  are  only  5  feet 
3  inches  in  length,  and  the  eoonomy  of  fiiel 
is  scarcely  at  Sie  maximum.  Another  en- 
gine, on  a  similar  plan,  to  couple  with  a 
40  feet  carriage,  is  now  nearly  ready,  the 
tubes  being  6  feet  6  inches  long,  from  which 
eren  more  economical  results  are  anticipated. 

The  result  of  the  writer's  experience  is 
the  conrietion  that,  for  express  purposes, 
and  by  ftur  the  larger  portion  of  the  branch 
traffic  on  railways,  the  light  steam  carriage 
is  the  best  adapted  and  most  economical 
madiine,  both  as  to  first  cost  compared  to 
the  work  done,  and  in  working  expenses. 

The  repairs  of  the  permanent  way  are 
also  Tcry  much  reduced,  as  may  be  easily 
imagined. 

The  philosophical  analysis  of  the  question 
appears  to  be  as  follows.  Railways  are  con- 
structed for  the  transit  of  passengers  and 
goods.  For  the  latter,  which  are  capable  of 
dirision  into  small  parcels,  some  latitude  of 
form  and  straotare  may  be  allowed.  For 
the  former,  the  stature  and  properties  of 
man  give  a  fixed  standard.  The  carriages 
in  which  men  are  borne  should  be  made  lofty 
enough  to  permit  of  standing  upright,  when 
desired,  for  comfort  to  the  rich,  and  for  eco- 
nomy to  the  poor,  as  a  larger  number  may 
be  conveyed  standing  than  sitting  in  a  given 
space.  The  height  being  settled,  the  width 
must  be  so  proportioned  as  to  exceed  the 
height  by  nearly  one-third,  In  order  to  in- 
duce steadiness ;  bearing  in  mind  that  io  a 
railway  carriage  there  are  two  bases — the 
"spring base"  of  the  frame  on  the  axles, 
and  the  "wheel  base"  of  the  wheels  on  the 
rails.  To  secure  a  sufficiently  wide  spring 
base,  the  axles  should  be  projected  beyond 
the  wheels ;  and  in  practice  a  body  10  feet 
wide  may  be  obtained,  where  the  width  of 
the  railway  in  ontre  and  iid«  spaoea  will 


permit.  But  this  width  bdng  obtaked,  it 
beoomea  eesential  to  get  a  propoitionatB 
length,  to  insure  steadiness.  Praetice  haa 
verified  this  on  the  Eastern  Counties  Rail. 
way,  where,  for  two  years  past,  carriages 
40  feet  long  and  9  feet  wide,  on  8  wkeda* 
have  been  traversing  the  meet  difficult  eurves 
and  gradients  in  England.  The  laigest  floor 
area  per  wheel,  the  minimum  of  dead  weight 
ooinpared  with  the  load  and  tiie  carriage, 
with  least  resistance  to  traetion,  is  thus 
attained.  The  result  of  all  Is,  that  the  mini- 
mum .of  steam  power  is  required  to  draw  it. 

No  truth  is  more  certain  than  that  the 
number  of  travellers  by  railway  is  Increased 
by  the  facilities  given  for  travelling.  If  a 
large  engine  and  train  cost  a  given  sum,  and 
the  departures  are  every  two  hours,  suppoa* 
ing  that  engine  and  train  could  be  divided 
into  four,  and  a  departure  take  place  every 
half-hour,  at  no  increaae  of  expense,  It  might 
be  assumed  that  the  passengers  would  double 
their  numbers ;  but  it  may  eeaily  be  demon- 
strated  that  the  expense  would  be  leseened, 
because  by  improved  arrangement  the  total 
dead  weight  ii  much  redact. 

On  the  Eastern  Counties  Railway  an  en- 
gine and  tender  of  (say)  30  tone,  a  break 
van,  a  first-class  carriage,  and  three  thbd- 
class  carriages,  oonve|ing  (say)  ISO  pee* 
sengers,  m^e  a  total  wdght  of  59  tone ; 
and  tlie  consumption  of  coke,  as  has  already 
been  shown,  la  on  the  average  34lbs.  per 
mile.  A  steam  carriage  weighing  only  17 
tons  will  transport  the  same  number  ai  pas* 
sengers,  at  from  Tibs,  to  Slbs.  of  ooke  per 
mile,  when  the  best  proportions  are  at- 
tained. 

The  first  cost  of  a  large  engine,  tender, 
and  four  carriages,  hu  been  4000/.  Hie 
steam  carriage  for  the  same  number  can  be 
made  for  something  less  than  half  the  ooet. 

The  value  of  the  railroad  In  Ifssrnlng 
draught  is  in  proportion  to  its  approeeh  to 
a  perfectly  horisontal  level — not  merely  its 
general  level,  but  Its  close  approximation  to 
the  character  of  a  lathe  bed— a  hard,  infioi- 
ble,  smooth,  true,  and  equable  smfice. 

With  heavy  engines,  having  5  tons  wefght 
on  each  driving  wheel,  it  is  impracticable  to 
maintain  any  road  which  It  is  possible  to 
construct  in  this  level  condition ;  for,  sap* 
posing  the  timbering  to  be  of  sufficient  sur- 
hott  and  the  rails  to  be  perfectly  Inflexible 
girden,  with  their  joints  unyldding,  tiie 
very  iron  itself  wUl  abrade  beneath  the  tread 
of  BO  heavily  loaded  driving  wheels,  which, 
whether  of  8  feet  or  of  30  feet  diameter,  can 
only  rest  on  a  mora  point  It  Is  a  matter  of 
doubt  whether  mora  than  3  tons  can  be 
plaoed  on  a  wheel  at  great  speeds  without 
deitroying  the  metal. 

But  there  Is  yet  another  questloA  to  eon« 
iidff.  In  order  to  start  a  train  into  ] 
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a  great  amount  of  power  ia  necestfny,  many 
timea  greater  than  that  which  la  reqaiute  to 
keep  np  the  motion. 

The  Burplua  power  remaina  in  the  train, 
under  the  name  of  momentum  ;  and  it  must 
be  obnona  that  the  greater  the  total  weight 
of  the  train,  the  greater  moat  be  the 
momentum.  If  the  road  be  in  bad  con- 
dition, with  loose  joints,  the  momentum 
eeaential  to  the  maintaining  of  motion  if 
conatantly  abaorbed  by  theae  concuasiona. 
In  short,  the  jointa  are  a  series  of  holes ; 
and  many  of  our  railwaya,  relatively  to  the 
heaTj  enginea  traversing  them,  are  prac- 
tically worse  roads  than  a  well-made  maca- 
damized road  ia  to  a  stage-coach. 

If  thus  the  weights  be  reduced  below  the 
pomt  which  causes  destruction,  it  is  pro- 
bable that  the  heavy  item  called  "main- 
tenanoe  of  way,"  and  the  atiU  heavier  item 
of  replacement  of  rails,  chairs,  and  sleepers, 
will  nearly  disappear, 

Eamarki  which  Jhllowed  the  reading  qfthe 
prteedimg  paper,  at  the  Meeting  of  the 
Inetituium  of  Meehonieal  BngineerSf 
24th  October,  1849. 

Mr.  MoCoKNSLL  aaid,  the  results  given 
by  Mr.  Samuel  in  his  paper  afforded  proof 
of  great  economy ;  but  how  far  this  descrip- 
tion of  miniature  engine  might  be  brought 
into  use  on  railways  in  general,  must  be 
determined  by  actual  experience  to  a  greater 
extent  than  was  yet  afforded.  He  believed 
.thftt  the  branch  on  which  the  Enfield  engine 
had  been  running  waa  as  favourable  for  the 
trial  of  the  engine  aa  any  that  could  be 
selected.  He  had  himself  had  an  opportu- 
nity of  travelling  on  the  engine  from  Lon- 
don to  Enfield,  when  the  performance  waa 
very  aatisfactory  for  the  load  conveyed ;  but 
any  increase  of  load  or  additional  amount  of 
traffic  would  materially  affect  the  perform- 
ance of  the  engine,  becauae,  with  a  just  ap- 
preciation of  economy,  it  had  been  balanced 
aa  nearly  as  possible  to  the  load  expected. 

If  they  could  in  the  general  management 
of  railwaya  aacertain  the  exact  number  of 
carriages  required  for  the  accommodation  of 
the  traffic,  a  great  economy  of  locomotive 
power  might  1^  effected ;  but  unfortunately, 
m  practice,  they  were  often  required  to  pro- 
vide someUiing  like  a  maximum  of  power 
for  a  minimum  of  traffic.  He  had  no  doubt 
that  the  circumstances  of  many  rdlways, 
particularly  in  those  districts  where  the 
traffic  waa  neariy  uniform,  would  oblige 
them  to  adopt  a  power  more  nearly  corres- 
ponding to  their  wanta  and  to  the  loads  they 
had  to  take ;  for  undoubtedly  the  power  of 
many  enginea  at  present  at  work  very  far 
exceeded  their  real  requirementa.  He  agreed 
with  Mr.  Samuel  that  this  extra  weight  on 
thtt  ralli  muit  materially  affect  the  queatidn 


of  maiDtainittg  the  permauent  way ;  and  as 
the  quantity  of  coke  consumed  while  stand- 
ing and  getting  np  the  steam  are  expensea 
constantly  attending  all  cngiAes,-  he  tiiought 
Mr.  Samuel  was  quite  justified  in  taking 
credit  for  economy.  He  was  not,  however, 
prepared  to  say  how  far  thia  description  of 
engine  might  be  made  appKcable ;  but  should 
be  very  glad  to  see  any  effectual  step  towards 
economy  in  the  expenditure  of  railways,  and 
he  thought  Mr.  Samuel  deserved  great  credit 
for  having  made  such  an  effort. 

As  applicable  to  the  subject,  he  recollected 
that  on  the  Birmingham  and  Gloucester 
Railway  it  was  found  desirable  to  employ  an 
economical  power  for  the  purpose  of  traffic 
on  the  email  branch  line  from  the  main  line 
to  Tewkesbury,  and  for  this  purpose  he 
adapted  one  of  the  small  American  enginea, 
by  combining  the  engine  and  tender  on  one 
frame,  and  by  putting  a  tank  on  the  top  of 
the  boiler.  But  the  gradienta  ware  very 
abrupt  coming  out  from  Tewkesbury,  and 
when  they  worked  the  gooda  and  passenger 
traffic  together,  they  were  frequently  obliged 
to  increase  the  number  of  carriagea,  and  in 
some  cases  the  power  waa  insufficient.  Tlie 
engine  had  lO^-inch  cylinders,  with  4  feet 
driving  wheels,  and  20  inch  stroke ;  the 
consumption  of  coke  waa  from  15  to  171ba. 
per  mile ;  and  the  gradients  varied  from  I 
in  300  to  1  in  80,  The  pressure,  however,' 
on  the  American  engines  was  very  fallacious, 
for  the  spring  balance  only  indicated  about 
one-third  of  the  actual  pressure  on  the  boiler, 
which  waa  resily  about  100  Iba.  per  inch. 

Mr.  Adamb,  of  Birmingham,  "remarked, 
that  the  Enfield  engine  waa  all  on  one  frame 
with  the  carriage :  but  a  different  arrange- 
ment was  adopted  on  the  Cork  and  Bandon 
line,  where  the  engine  and  carriage  were  on 
aeparate  frames ;  and  he  inquired  the  reason 
for  adopting  the  former  plan  in  the  Enfield  ? 

Mr.  DAMUKL  explained,  that  as  the  length 
of  coupling  of  the  engine  wheels  in  the  En- 
field waa  only  5  feet  4  inches,  with  an  8-inch 
cylinder,  it  waa  necessary  to  attach  the  car- 
riage and  engine  on  one  frame,  otherwise  it 
would  be  too  short  to  run  steadily;  the 
effect  produced  by  the  carriage  waa  Uke  the 
atick  of  a  rocket  in  ateadying  the  motion* 
But  in  the  Cork  and  Bandon  engine,  with  a 
9-inch  cylinder,  the  length  of  coupling  of 
the  wheels  was  10  feet,  and  no  carriage  waa 
required  to  produce  steadiness,  aa  the  rect- 
angle on  the  rails  was  so  much  longer.  In 
the  caae  of  large  enginea,  where  the  distance 
between  the  axlea  had  been  increaaed  to  16 
feet,  a  greater  steadineas  waa  observable. 

There  waa  accommodation  in  the  carriage 
for  15  first  daas  and  116  other  passengers, 
giving  a  total  accommodation  for  131  paa- 
aengera ;  and  this  he  considered  the  most 
serviceable  for  working  the  ezpresi  traffic. 
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Mr.  MoCoNNBLL  Mid,  hit  experience  wm, 
that  in  along  ran,  the  small  engines  exhaust- 
ed themselves,  and  were  not  able  to  keep 
up  their  ateam  if  they  had  anything  like  a 
load. 

Mr.  Sam UBL  said  he  had,  with  the  Enfield 
engine,  made  the  quickest  journey  that  had 
ever  been  performed  between  Norwich  and 
liondon.  With  a  train  capable  of  contain- 
ing 84  passengers,  they  performed  the  dis- 
tance of  126  miles  in  3  hours  35  minutes, 
including  stoppages.  Another  advantage  in 
a  large  carriage  of  this  description  resulted 
from  making  use  of  the  side  space;  for  there 
were  only  8  wheels  to  do  the  work  of  24, 
and  at  the  same  time  they  had  no  greater 
amount  of  weight  on  each  wheel  than  under 
the  ordinary  arrangement.  The  whole,  weight 
was  9  tons  without  passengers,  and  84  pas- 
sengers might  be  taken  at  an  average  as 
weighing  6  tons. 

Mr.  McCoNNELL  said,  that  undoubtedly, 
with  the  present  carriages,  the  proportion  of 
the  tare  to  the  passengers  carried  was  very 
great;  and  although  a  case  which  rarely 
happened,  instances  had  occurred  where  the 
tare  was  50  tons  to  3  tons  of  passengers. 
But  even  taking  the  weight  of  passengers  at 
10  tons,  50  tons  of  carriages  was  unques- 
tionably a  large  proportion  of  dead  weight 
to  carry ;  and  he  considered  that  the  long 
carriage,  if  always  likely  to  be  well  em- 
ployed, would  be  an  advantageous  mode  of 
saving  the  dead  weight,  more  especially  on 
branch  lines,  and  at  the  junctions  where 
such  branches  came  in. 

The  Chairman  said,  they  were  much 
indebted  to  Mr.  Samuel  for  bringing  the 
subject  before  them  ;  and  he  only  wished 
that  more  of  their  railway  friends  had  at- 
tended the  meeting,  for  it  was  a  paper  which 
well  merited  their  deep  consideration  in  the 
present  depressed  state  of  railway  interests. 
The  question  of  economy  in  the  heavy  cur- 
rent expenses  of  railways  had  for  some  time 
occupied  liis  attention  ;  and  although  he  did 
not  go  to  the  full  extent  with  the  proposer 
of  this  new  system,  he  nevertheless  went  to 
a  considerable  extent  with  him,  and  admit- 
ted that  there  were  oases  of  passenger  trafSc, 
and  branch  traffic,  and  .sometimes  even  short 
local  lines,  such  as  that  from  London  to 
Greenwich,  London  to  Blackwall,  or  Lon- 
don to  Broxboume,  where  the  number  of 
short  passengers  was  great,  and  the  number 
left  in  long  trains  was  very  small,  thus 
causing  the  train  after  a  certain  portion  of 
the  journey  to  work  very  disadvantageously. 
He  had  no  doubt  that  companies  wotdd  have 
to  classiff  these  trains  to  a  much  greater 
extent  than  had  hitherto  been  done,  and  in 
that  case  the  present  plan  might  be  tried 
with  advantage ;  but  he  could  not  go  with 
Mr.  Samuel  in  saying  that  an  engine  so 


light  as  he  had  described  waa  appUoaUe  to 
express  travelling. 

Even  the  principle  of  attftching  a  carriage 
to  the  engine  for  the  purpose  of  giving  adhe- 
sion, appeared  to  him  a  very  doubtfid  expe- 
dient, because  small  engines  were  muck 
heavier  in  proportion  to  their  power  than 
large  ones.  He  considered  that  Mr.  Samuel's 
arrangement  in  the  case  of  the  Cork  and 
Bandon  engine  was  a  good  one,  but  attaching 
a  carriage  to  an  engine  was  very  objection- 
able ;  it  was  like  riveting  harness  to  a  hone, 
and  could  not  be  desirable  under  any  dr- 
cumatances  whatever.  Mr.  Samuel  did  so 
to  increase  the  weight  on  his  driving  wheels, 
and  consequently  obtain  more  adhesion ;  but 
he  forgot  that  he  had  already  more  weight 
on  the  driving  wheels  than  waa  adequate  to 
drag  the  carriage  along.  Thia  waa  adding 
more  than  enough,  because  an  engine  that 
weighs  onlj  5  tons  is  not  so  capable  of  slip- 
ping upon  the  rail  as  an  engine  that  weighs 
30  tons ;  and  therefore  attaching  a  carriage 
upon  the  frame  of  a  small  engine  waa  sumt- 
flnous,  and  the  inconvenience  arising  from 
having  them  riveted  together  would  in  some 
cases  be  exceedingly  great,  more  especially 
in  working  a  station. 

Cases,  howeyer,  might  presently  axiae 
which  would  be  farourable  to  the  develope- 
ment  of  the  proposed  system ;  for  instance, 
railways  had  been  laid  down  where  hardly 
any  justification  existed  for  their  construc- 
tion; these  must  be  worked  at  the  least 
possible  cost,  and  Mr.  Samuel's  plan  might 
be  adopted  advantageously;  but  let  not  his 
very  useful  system  be  overstrained,  because 
there  was  no  great  branch  line,  express  or 
otherwise,  to  which  it  could  by  possibility  be 
applicable.  It  would  be  largely  applicable 
to  minor  branch  lines,  but  he  (the  chairman) 
felt  that  if  he  were  to  allow  this  paper  to 
be  read  without  saying  anything,  considarii^ 
the  position  which  he  occupied  in  the  railway 
world,  it  would  be  taken  as  a  tacit  acquiea- 
cence  on  his  part  in  the  broad  principle  of 
applying  small  engines  where,  in  &ct,  fbr  a 
period  of  nearly  twenty  years  (ever  since 
1831),  they  had  been  domg  everything  in  an 
opposite  direction  to  that  which  Mr.  Samuel 
was  now  pursuing.  Hitherto  they  had  been 
contriving  engines  to  develope  railway  trufile 
on  the  main  trunk  lines,  where  not  onl^ 
great  dispatch,  but  great  comfort,  is  exacted ; 
and  he  would  ask  whether  the  public  would 
be  satisfied  to  be  packed  up  like  fish,  ninety 
In  a  carriage?  That  they  would  not  he 
content  with  inferior  accommodation  waa 
sufficienUy  evident  from  the  eagemeaa  with 
which,  on  the  arrival  at  a  station,  persona 
made  their  way  to  the  four  Inside  carriagea, 
which  he  thought  were  much  more  conducive 
to  comfort  than  the  broad  gauge  carriages 
with  eight  bside. 
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better  acoommoSSon  Sanraordeci  ttj  the 
praeent  tyitem,  as  not  only  weie  they  9  feet 
wide,  bat  high  enough  for  the  tallest  passen- 
fers  to  stand  upright  if  they  hit  disposed  • 

The  Ch AIRMAN  did  not  think  that  the 
loftiness  of  the  carriage  removed  the  ol^ee- 
tion,  beeanse  it  was  qnite  possible  for  a 
orowd  to  be  Tory  doeely  packed. 

Mr.  SAMimL  replied,  that  he  allowed  the 
sane  floor  area  tor  each  passenger  as  in  the 
present  system. 

I/mdtm  tmd  Nwwiek  Buprtn  Draim. 

The  engine  which  now  works  this  train  b 
called  "  The  Cambridge,"  and  is  that  re- 
ferred to  in  the  preceding  paper  as  being  in 
progress  of  constraction,  and  likely  to  fnr- 
aish  mofe  eeonomical  rssnlts  than  any  pro- 
tionsly  realised. 
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The  total  aT«a«e  wdght  to  as  faUows  s 

Tout*  cwt.  qw.  lb». 
It 

9  11 


"  Cambridge  ^'  isnguw 
coke  and  water 

Patent  eight  -  wheeled  car- 
riage, with  tank  under- 
neath ftill  of  water .        .  11  10 

Siz-wheeled  first-class   do.    5  10 

Four-wheeled  break  Tan     .    3  15 


d    « 


Total 


80    6    3    8 


This  tralB  affords  ample  aooommodatioQ 
for  140  passengers,  and  the  total^  oeet  has 
been  24502.,  whieh  i$  very  iitth  wort  than 
tk€  co9t  of  a  iarpe  mgine  tmd  tinder  mhnm. 

The  first  trip  made  by  the  tnia  was  on 
the  morning  of  the  1st  instant  $  and  the  fol- 
lowing is  an  exact  stateaMut  of  its  per- 
formances >— 


DIrtaaeeftom 

Statkmto 

Station. 

AnivaL 

Departim. 

TioM 

Occupied 
Running. 

Speed 
between 

Stations. 

Norwich 

h.    m.   •. 
.... 

•  •  •• 

.... 

10*51*30 
.... 

.  .  •  a 
.  .  *. 

11  '27*30 

11  47  30 

•  a  .  • 

12*18*45 

12  51    0 
1  25     0 

•••• 

a.aa 

1  56    0 

...  a 
..   •• 
.... 
.  a  •  a 

•  .  «  • 

.... 

2  46  80 

a  .  •  • 

2  58  30 

h.  m.  ■• 
10  30    0 
10  32  30 
10  34  30 
10  46  30 

10  55     0 

11  1     0 
11     6    0 
11  11  30 
11  16    0 
11  34  30 
11  50  30 

11  58  30 

12  7  15 
12  22    0 

1     3    6 
1  26  30 
1  37    0 

1  48    0 

2  3  30 
2  14  30 
9  19  30 
2  23  30 
2  29  30 
2  34    0 
2  37  30 
2  39  46 
2  42  30 
2  49  30 
2  53  30 

.  .  a  . 

h.  m.  t. 

0**2*30 
0    2    0 
0  12    0 
0    5    0 
0    6    0 
0    5     0 
0    5  30 
0    4  30 
0  11  30 
0  13    0 
0    8    0 
0    8  45 
0  11  30 
0  29    0 
0  21  55 
0  10  30 
0  11    0 
0    8    0 
0  11    0 
0    6    0 
0    4    0 
0    6    0 
0    4  30 
0    3  30 
0    2  15 
0    2  45 
0    4    0 
0    4    0 
0    5    0 

MfleBpir 
HoniT 

fi 

18 

t 

Do.      Ration   • 

3.75 

4 

4 

Hestunett,  Bandtop    .... 

27a60 
48 

3* 
3 

25 

Attleboro'. * 

36 

4 

1 

Bodes-rodl  •...• 

40.90 

Harling-road    ...«*•••«. 

41.33 

Thetford 

41.08 

Brandon    .,....•• i.  «••• 

32.30 

5* 

28.12 

WiddenhaU  «... 

36.70 

Bly 

86.56 

10 

Cambridge 

30.51 

Chesterford 

27.3 

4 

AndleyEnd 

22.85 

6 

Blsenhain »i.. 

32.72 

5* 

Bishops  Stortftinl 

Harlow 

39.37 
32.72 

4* 

5 

Roydon 

61 

45 

3 
J* 

Wallham 

42.60 

Pooder'sEnd 

Edmonton..  • ..•••• 

Ti4<mihaffl    ......  t*  r   t r 

40.  0 
38.58 
46.66 

Lea-bridge 

43.63 

2 

Stnitfaid' ..  i!  .^  i^ .. .. .. 

30 

1* 
*2* 

Bow 

18.75 

London 

30 

126 

Actual  R 
Indttdinj 

unning  .... 
Stoppages.. 

8  47  40 
4  26  30 

83.20 
28.15 

The  total  consumption  of  coke  for  this  trip  was  only  Hi  ewt.,  being  less  than  10  lbs, 
per  mile  for  the  entire  distan<:e  of  126  miles. 
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William   Pb  -  "il£i?«Mi81*'--^e^Siim,  ^?il5..  ."'  ^"^ 

stre^*  Zn^^^^  gifittlman. .  For  improve-      juice  ezpresting  apparatus  of 'Mr.  BMsener, 
nieni9  in  the  eonetruetion  qf  piano/ortee.      de8cribedr<m^e,  p.  386) 


Patent  dated  May  15,  1849. 

The  patentee  describes  and  daims, — 

Ths  application  of  weights  or  pressure  to 
pianofortes,  either  indirectly  to  the  bridge, 
or  directly  to  the  sounding  board  itself,  by 
whatever  means  may  be  found  most  conve- 
nient,  so  as  to  change  the  tone  of  the  instru- 
ment, and  thereby  inorease  ita  musical  capa- 
UUtiea. 

Louis  Alfred  db  Chateauyillako, 
Rue  St.  Lazare,  Paris,  gentleman.  For 
imprwemente  in  fire-wme^  carMdffee,  but- 
iete,  hayoneU,  and  ordnance*  (A  commu- 
nication.)    Patent  dated  May  15,  1849. 

These  improTements,  so  far  as  they  relate 
to  "  fire-arms,"  appear  to  haTC  reference  to 
a  system  of  loading  at  the  breech,  known  in 
France  as  "  Montigny's  system ; "  but  the 
specification  being,  to  all  appearance,  a  lite- 
ral translation  in  bad  English  of  a  bad 
French  original,  and  sereral  drawings  being 
wanting  which  are  alluded  to  in  the  speci- 
fication, while  those  that  are  enrolled  are 
referred  to  indiscriminately,  we  cannot  take 
upon  ourselves  to  say  what  the  improTo- 
ments  really  are. 

As  for  the  improvements  in  ''  cartridges, 
bullets,  and  ordnance,"  we  can  discover  no 
trace  of  them,  save  in  the  title  of  the  patent. 

John  Thom,  Ardwick,  Manchester.  For 
inynrotfemente  in  eUaniting,  eetmring^  or 
bleaching  tUh,  wooUen^  cottant  and  other 
wc/9en  fdbriee  and  ffome,  and  in  ageing 
fdbriec  and  game  when  printed*  Patent 
dated  May  15,  1849. 

1.  The  patent  describes  and  claims  cer- 
tain methods  of  cleansing,  scouring,  or 
bleaching  the  fabric  or  yam,  by  causing  it 
to  pass  up  and  down  over  two  series  of  rol- 
lers, supported  one  beneath  tiie  other  in  a 
f  okable  chamber  filled  with  sulphurous  acid 
gas  or  chlorine. 

%.  Of  «  ageing"  the  fabric  or  yam  by 
cansing  it  to  pass  in  a  similar  manner  through 
a  chamber  containing  aqueous  Fapour. 

Heubt  Bbssbmeb,  Baxter-house,  Old 
St.  Pancras>road,  engineer,  and  John  Sh  akf 
Crom ARTIE  Hrtwood,  Islington,  Middle- 
ses.  For  improvemente  in  expreeeing  and 
treating  die,  and  in  the  mannfactnra  ef 
vamiehee,  pigmente,  and  painte.  Patent 
dated  May  15, 1849. 

CAn'mt.— 1  •  Expressing  oils  or  oleaginous 
substances,  by  forcing  the  matters  to  be 
operated  upon,  by  means  of  a  piston  or 
plunger,  in  and  through  a  pervious  vessel, 
the  resistaiice  offered  by  which  to  the  pas- 
sage of  the  matters  oontaisdng  the  oil  will 
it  to  be  expreiied  theiefrom.    (On 


2.  Subjecting  the  matters  ooBtaimiig  oil 
to  the  action  of  pressure  in  water,  so  as  to 
cause  the  oil  to  combine  for  a  time  with  the 
water,  and- thereby  facilitate  iU  expression 
from  the  matters  in  which  it  is  contained. 

3.  The  application  of  a  metal  bath  or  air 
bath  in  the  manufacture  of  vamiahet  and  In 
boiling  oils. 

4.  A  method  of  withdrawing  and  con- 
densing the  vapours  arising  in  the  manufac- 
ture of  varnishes  and  boiling  of  oils. 

5.  The  use  of  phosphate  of  Iiom  and 
oxide  of  tin  in  the  manufacture  of  paints 
and  pigments  from  vitreous  materials,  lisr 
the  purpose  of  giving  greater  body  and  opa- 
city to  the  colour. 

6.  The  devitrification  of  the  materials 
used  in  the  manufsusture  of  paints  and  pig- 
ments, for  the  purpose  of  obtdning  hoij 
and  opaeity. 

7.  A  mode  of  giving  motion  to  the  grinding 
snrfaces  used  in  the  manufacture  of  colours. 

Moses  Poole,  liondon,  gentleman.  Fbr 
improvemente  m  t^araiue  for  iraming 
fluide  Jrom  the  haman  or  animal  hodg* 
Patent  dated  May  15,  1849. 

An  improved  scarifier  is  first  described 
which  consists  of  a  drcdar  cutter,  sap- 
ported  in  an  axis  passed  through  a  pulley 
around  whidi  a  piece  of  twine  is  passed  two 
or  three  times ;  and  tlie  whole  is  inclosed  in 
an  outer  case,  with  two  holes,  through 
which  the  two  ends  of  the  twine  sro  psned. 
The  indssion  is  effected  by  plscing  1^  cot- 
ter on  the  part  of  the  body  to  be  operated 
upon,  and  communicating  a  rotary  BBOtioa 
to  it  by  pulling  one  end  of  the  cord.  The 
depth  to  which  the  cutter  is  to  penetnte  is 
regulated  by  means  of  a  set  scrow»  of  a 
giurd  screwed  into  the  end  of  the  case 
through  which  the  cutter  passes.  In  scari- 
fiers of  a  larger  kind  it  is  proposed  to  adapt 
a  shield  to  the  end  of  the  case  with  ^rqjcct- 
iog  points  here  snd  then,  which  have  Uie 
elfoct  of  depressing  the  fledi  out  of  the  way 
of  the  cutttfs,  BO  that  the  indrion  is  a  dr- 
cnlar  succession  of  cuts. 

An  apparatus  is  next  described  for  with- 
drawing the  blood,  fluid,  or  milk.  It  con- 
sists of  a  glass  cylinder^  dosed  at  one  end, 
and  containing  a  piston  of  the  same  naate- 
rial,  which  is  made  air-tight  by  a  packing  of 
cork  or  other  suitable  substance.  The  pis- 
ton passes  through  the  cap  of  the  cylinder, 
and  is  tapped  with  a  male  scnw,  whidi 
gears  into  an  interior  scrow  tapped  la  the 
oentro  of  a  eross-rod.  When  the  open  end 
of  the  cylinder  is  placed  over  the  jndsico, 
or  nipple,  the  cross-rod  is  tuned  reud  to 
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ai  to  raise  the  piston  and  create  a  partid 
Taenum  beneath,  which  facilitates  the  with- 
drawal of  blood,  fluid,  or  milk. 

CTalMU.— 1.  The  improTed  scarifier. 

2.  The  improved  apparatus  for  creating  a 
partial  Tacnom  to  facilitate  the  withdrawal 
of  blood,  fluid,  or  milk. 

&BCBNT  AMBEIOAN  PATBMT8. 
{¥nm  thf  FrmukHn  JowmoL) 

Fob  a  Maohinb  vor  Fobmiho,  bt  Com- 
FRBaaioN,  Prxsmatb  Hbadb  on  Mbtallic 
Bolts.     WiUiam  Grant. 

GfBJm.— '*  What  I  claim  as  mjinTentton, 
to  the  formation  of  heads  on  bolts  b j  machi- 
nery, by  first  upsetting  or  compressing  into 
a  partidlj  closed  die  a  portion  of  the  rod, 
by  means  of  a  punch,  into  a  shape  approxi- 
mating to  the  form  reqviredv  bnt  of  larger 
diameter  and  proportionately  shorter,  and 
then  by  entirely  closing  the  dies,  and  again 
forcing  up  the  ponch,  reducing  it  to  its  pro- 
per proportions,  and  completing  ite  form, 
whether  the  devices  by  which  the  several 
motions  are  produced  be  such  as  are  herein 
described,  or  others  capable  of  effecting  the 
same  resulte." 

Fob  am  Im pbovbmbnt  in  thb  Mbthod 

OF    PBBSBBTtNO    TRB     ShAPB     OP     StBEL 

Spbinos  in  thb  Pboobss  of  Tbmpbbino 
TBBM.    David  M.  Smith. 

C7alm.*-What  I  claim,  and  as  particu- 
larly applicable  to  the  manufacture  of  curved 
flat  sprfaigs,  for  trusses  or  for  various  other 
arddcs,  is ;  1st,  the  process,  consisting  of 
hardening  the  spring  in  the  usual  manner, 
wheB  off  the  mould ;  2nd,  in  drawing  the 
temper  (it  bang  still  off  the  mould),  to  such 
extent  as  to  enable  me  to  apply  it  to  the 
mould  without  danger  of  breaking  it  while 
■o  doing ;  3rd,  in  damping  said  spring  to  a 
mould,  and  pluugiog  it  and  the  mould,  so 
clamped  together,  into  a  bath  of  melted 
lead,  or  other  suiteble  metal,  or  material  or 
materials,  In  a  fluid  state,  and  raised  to  the 
temperatore  necessary  to  produce  the  desired 
dfect  of  preserving  the  shape  of  the  spring, 
or  that  given  to  it  by  the  mould. 

Fob  an  Im provbd  Pianofortb  Action. 
J^km  J.  FFifp. 

CZeJm.— What  I  dalm  aa  my  invention  is  ; 
let,  the  application  of  springs  atteched  to  a 
moveable  bar  or  rail  to  the  key -levers  of  the 
pianoforte,  so  aa  to  imprea  different  degrees 
of  force ;  2nd,  I  also  claim  the  combination 
and  arrangement  of  the  turning  rail,  lever, 
and  notehed  plate,  for  the  purpose  of  gra- 
duating the  force  of  the  springs  on  the  key- 
levers,  in  order  to  adjust  the  keys  for  various 
degrees  of  touch,  and  to  the  physical  capa- 
city of  the  performer,  and  to  the  character 
of  the  music  to  be  played.  I  likewise  claim 
BS  my  invention,  atteching  the  "  ehtek  "  to 


the  '*  under  hammer*'  (mstead  of  the  end 
of  the  key-lever,  or  to  an  additional  lever), 
by  extending  the  ** under  hammer"  beyond 
the  *'  main  hammer,"  so  aa  to  receive  the 
**  eheek'pUee,"  which  I  attach  to  it  in  any 
convenient  way,  by  which  arrangement  the 
reaction  of  the  main  hammer  upon  the  key* 
lever  is  prevented. 

Fob  an  Improvbmbnt  in  Rbfriob- 
RATOBB.    Nathaniel  Waterman. 

The  patentee  says,— The  nature  of  my 
Improvement  oonslste;  1st,  In  ventilating 
the  refrigerator  through  Ito  top  or  lid.  2nd, 
In  makfaig  the  top  a  close  hollow  box  or 
chamber,  to  be  filled  with  atmospheric  air 
only,  instead  of  having  two  lids,  viz.,  an 
inner  and  an  outer  one,  as  refrigerators  are 
usually  constructed.  3rd,  In  employing 
uncirculating  or  confined  air,  as  the  non- 
conducting agent  or  medium  between  the 
inner  and  outer  cases  of  the  refrigerator, 
instead  of  charcoal  or  other  stuffing,  such  aa 
has  been  commonly  used.  4th,  In  a  peculiar 
valve  or  contrivance  for  letting  off  the  waste 
water  and  fluid  matters  which  may  be  dis- 
charged from  the  ice,  or  any  meate  or  arti- 
cles placed  within  the  refrigerator. 

Claim, — ^What  I  claim  as  my  invention  Is, 
Ist,  The  arrangement  of  the  ventilating  ap- 
paratus or  register,  in  the  lid  or  at  the  top 
of  the  chamber,  as  set  forth. 

2Qd,  The  peculiar  capillary  valve  cesspool, 
as  constructed  with  the  circular  shallow 
groove  in  the  seat  plate,  and  ite  counterpart 
on  the  flap,  and  made  to  operate  in  the 
manner  and  for  the  purposes  set  forth. 


VOTXS  AVD  1I0TICS8. 

SlMm  y.  /c<.~CaptaIn  Sir  James  Rosa,  in  his 
Official  Report  of  the  proeeedtugs  of  H.M.  ships 
SuterprUe  and  InvettigaloTt  in  their  late  ftuitleaa 
search  after  Sir  John  Franklin,  says  :— "  I  had 
much  satisfaction  the  next  morning  to  find  how 
perfectly  our  steam  launch  fulfilled  our  expecta- 
tions in  an  experimental  cruise  about  the  harbour 
(Leopold)  before  proceeding  in  her  to  the  westward 
in  search  of  a  harbour  for  the  SnUrpriae,  as  it  was 
now  beyond  probability,  from  the  early  setting  in 
of  winter  and  from  the  uobrokcn  state  of  the  ice, 
to  reach  MelTille  Island  this  season.  The  pack  at 
the  harbour's  moutli,  however,  still  prevented  our 
immediate  departure,  and  all  our  energies  were 
devoted  to  landing  a  good  supply  of  provisions  upon 
Whaler  Point.  In  this  service  the  steam  launch 
proved  of  infinite  value,  conveying  a  largd  car^o 
herself,  and  towing  two  deeply-laden  cutters,  at  the 
rate  of  four  or  five  knots,  through  the  sheet  of  ico 
which  now  covered  the  harbour,  and  which  no  boat 
unaided  by  s learn  could  have  penetrated  beyond 
her  own  length." 

Extraordinary  Dispatch,— A  coil  of  copper  wire, 
12,200  feet  long,  was  deliveretl  at  the  Gutta  Percha 
Company's  Works,  City>roaii,  at  4  p.m.  on  Monday, 
the  19th,  to  be  covered  with  sulphuretted  gutta 

Jicrcha  for  the  Prussian  Government,  with  strict 
njunction  that  It  roust  be  dispatched  by  the  Hare- 
burgh  mail  on  the  following  day.  Not  withstanding 
this  short  notice,  the  extraordiuarv  feat  was  acoom- 
pUshed,  the  coil  being  shipped  within  24  hours  after 
iU  arrival. 
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John  Webiter  Rancocic,  of  Melbourne,  Derby,  menta  in  the  preparation  and  manufteture  of  flax, 

manufheturer,  ft>r  Impiovementa  in  the  manoftid-  hemp,  and  other  like  fibrous  •nbatanoee.    Novem- 

ture  of   hosiery  goods,  or  arttclee  eomposed  of  ber20;  six  months, 

knitted  fabrics.    November  17;  six  months.  Charles    Cowper,  of   Southampton  -  buildtnga, 

Charles  Edoaard  Francois  Constant  Proepere  De  Chancery-lane,  for  certain  improvements  in   the 

Changy,  of  Brussels,  now  residing  in  Tavistock-  manufecture  of  augar.    (Being  a  ooauaimioatkn.) 

streoti  Weatm&DStar,  olvil  engineer,  for  impiov«-  November  20;  six  months. 


WX«KLT  X.18T  OF  DM10K8  F0»  AJITI0I.K8   OV  VTILITT  AB««1«RBD. 

Date  of    No.  In 
Reglstra-  the  Re- 

tion.     gister.        Proprietors'  Namss.  Addresses.  8ult)eots  of  D«s(gn. 

Nov.  16     S084     WUliam  Leschallas  ....  Budge-iow  ..« ^...Metallic  lock  envelope. 

17  2085  Lutge  and  Co King  Sdward-street Attachment  or  connection  be- 
tween the  linings  and  fci 
portions  of  lined  tux  mti- 
cles. 

„      2086      Thomas  Frederick  Hale  Bristol —  PInnge-oock. 

19     2087      WiUiam  Macbay.^ Woolwich,  Quarter-Master  Ser- 
geant, Royal  ArtUlery  m. Masoantile  fouotein-peB. 

SO     2088     WiUiam  Naylor James-stret,  Oxford-street .......  Glass  ventaator  for  window* 

sashes. 
21      2089     Charles  Macintosh  and 

Company Manchester  ...•«. •»••.......  Bnokle. 

„      2000      John  £lee  and  Go.  ......  Phoenix  Iron  Works,  Manchjs- 

ter M Dvnamometer. 

„     2091      Thomas  Kitson  Potter,  Huddersfield Viotoria  spirit  lamp. 

„     2092     Samuel  Butler  and  Co.,  Birmingham Revolving    hael    fbr    btala, 

shoes,  and  dogi. 


^berttflEementsi^ 


/Mit  Published,  a  New  BdiHom,  Be.  efoM, 

Problems  In  Snrreyingy  Navigation,  and  Astronomy, 

WITH  THBlft  SOLUTIONS. 

BY  H.  W.  JEANS,  F.R.A.S.,  ROYAL  NAVAL  COLLEGE. 

THIS  Volume  is  published  chiefly  with  the  view  of  fhotlitating  gelf-ifutrueiion  in  the  above 
Also  (extracted  firom  the  above,  and  published  separately),  RUDIMENTARY  NAVIQATION, 
the  Use  of  Beginners.    2s.  cloth. 

Longman,  London. 


TMt  day  ie  Publiehed,  9vo  cloth.  Price  12«.  ed., 
A  Treatise  on  Heat* 

PART  I.— The  Thermometer ;  Dilatation ;  Change   of  State ;  and  Laws  of  Yaponrs.    By  ( 
ROBERT  V.  DIXON,  A.M.,  Fellow  and  Tutor,  Trinity  College,  Dublin  ;  and  ERASMUS  SMITU*% 
Professor  of  Natural  and  Experimental  Philosophy. 

Dublin :  Hodges  and  Smith.    London :  Whittaker  and  Co.,  Ave-Maria-lane. 

ALL  POLICIES  FREE  OF  STAMP  DUTY. 

pnOFESSIONAL  LIFE  ASSURANCE  COMPANY.— Capital  £250,000,  with  upwards  of  850  Share- 
-■-     holders.    Incoiporated  by  Act  of  Parliament. 

Jn  addition  to  the  above,  the  following  advantages  are  offered  to  the  assured. 

All  policies  once  Issued,  are  afterwards  indisputeabic,  as  ai)pears  on  the  face  of  the  policies. 

Hates  of  premium  extremely  moderate. 

No  extra  charge  fbr  going  to  or  from  or  residing  at  (In  time  of  peace)  Canada,  Nova  Seetia,  New 
Brunswick,  Australasia,  Bermuda,  Madeira,  Capof  Good  Hope,  and  Prince  Edward's  Island. 

A  Kberal  commission  allowed  to  agents. 

Prospectuses  with  Tables  and  fullest  information  may  be  had  at  the  Company's  Offices. 

Age    20 £110    9]  Ago     40 £2  13    fl 

„      80 £119    g|    „        50 £S  18    6 


AppUoations  fbr  oountry  agencies  requested. 
EDWARD  "" .... 


BAYLIS,  Resident  lUnager  and  Actuarv. 
Offices,  76,  Cheapiide, 
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OUTTA  PERCHA. 

Wkmf  SoMd,  CUy  Road,  London. 

TT  eamwt  now  be  doubted  «w  byth*  noit  MOftical,  but  that  GUrrA  PERCHA  mutt  heaceforward 
-V  ^  fvcvd^  ••  ®"'  ®'>J*  Witik^  ot  A  gracious  ProTldence,  inasmuch  as  it  affords  a  suxe  and 
oflitate  Koteotlpn  flrom  cold  mi  tfgM  |^  tnd  thus  tends  to  protect  the  body  ftom  disease  and 
pm^e  «toath.  OaUa  Percl«  Solif  Wp  tbe  feet  WARM  IN  COLD.  AND  DEY  IN  WET  WEA- 
TiiJia.  Tb«y  an  muoh  more  diwibto  tka&  leather  and  also  cheaper.  These  soles  may  be  steeped 
te  Momaa  TOMTSwt  in  iwld  watsor,  and  when  taken  out  will  be  found  as  firm  and  dry  as  when  first 

Outta  Percha  Tubing, 

Belug  so  extiaordin«X7  a  conductor  of  sound,  is  used  as  speaking-tubes  In  mines,  maoufhctories 
hotels,  warehouaes,  &c.  This  tubing  nay  also  be  appUed  in  Churches  and  Chapels,  for  the  purpose 
of  enabling  deaf  persons  to  listen  to  the  sermon,  fro.  For  conveying  meesages  from  one  room  to  another, 
or  from  the  mast-head  to  the  deck  of  a  vessel,  it  is  invalDahle.  For  greater  distaneea  the  newly' 
iAventad  Electrlo-Telegraph  Wire  covered  with  Gutta  Peroha  U  strongly  recommended. 

BHU  Baada. 

The  Increasing  demand  for  the  Gutta  Pereha  strapping  for  driving  bands,  latha^tnpa,  &c.,  f^ly  Justifies 
Ch«  strong  reoommendatloBS  they  have  every  when  receivad. 

Gutta  Perdia  Pomp  Buckets,  Clackti,  <rc« 

Few  applications  of  Gutta  Percha  appear  likely  to  be  of  such  extensive  use  to  Qunufiicturers,  en«{- 
)ers,  Sec,  aa  the  substitution  of  it  for  leather  in  pump  buckets,  valves,  &c.    Those  buckets  can  be  had 


of  any  size  or  thickness  wixRotrr  bxah  or  joiitt,  and  as  cold  water  will  never  eofien  them,  thev 
seldom  need  any  repair. 

Gutta  Percha  Picture  Frames. 

The  GutU  Percha  Company  havhig  supplied  HER  MAJESTY  THE  QUEEN  with  several  elaborate 
Qutta  Percha  Picture  Frames  Ibr  Buckingham  Palace,  which  have  been  highly  approved  by  the  Royal 
Ftenlly,  fUlIy  anticipate  a  great  denumd  fbr  frames  from  the  nobility  throughout  the  country.  In  order 
that  the  plotuie-frame  makers  may  not  be  Injured,  the  Company  will  supply  the  trade  with  the  mould- 
tags,  corner  and  centre  pieces,  &c.,  and  allow  them  to  maju  up  the  frames.  Pattern  books  for  the  trade 
are  now  ready. 

Chitte  Percha  soles,  solution,  4nkstaads,  card-trays,  medallions,  pioture-frames,  brackeU,  mouldings, 
window- blind  cord,  soap-dishes,  tap-ferxules,  cornices,  vases,  fire-buckeis,  bowls,  pen-trays,  stethoscopes, 
thin  lining,  thread,  flower-pots,  ear-trumpeU,  ficc,  &c.,  manufactured  at  the  Company's  Works,  Wharf- 
road,  City-road,  London;  and  sold  by  their  Wholesale  dealers  in  town  or  country. 


Central  Patent  Agency  Office,  Brussels. 

TT  has  long  been  the  opinion  of  many  Scientific  Men,  Inventors  and  Manufoclurers,  that  it  would 
■'-  be  of  the  greatest  utility  to  establish  in  some  central  part  of  Europe,  a  Coosukiog  Agency  Office, 
directed  by  an  experienced  Engineer,  who  might  assist  inventors  by  his  experience  and  advice,  to 
procure  Patents  (Brevets)  and  prepare  the  requisite  papers,  and  to  promote  generally  the  interests  of 
his  clients. 

Influenced  by  this  prevailing  feeling  on  the  subject,  M.  Job  Dixok,  consulting  Engineer,  Knight  of  the 
Netherlands  Lion,  &c.,  has,  at  the  solicitation  of  numerous  scientific  friends  io  England  aud  the  Conti- 
nent, opened  a  Patent  Agency  Oflice  at  Brussels,  Rue  d' Artifice,  84,  bis,  Boulevard  de  Waterloo,  where 
orders  will  be  received  for  the  Procuration  of  Patents  of  Invention  for  the  various  States  of  Europe,  and 
the  United  States  of  America;  and  where  Mr.  Dixok  may  be  personally  advised  with  on  all  matters 
relating  to  the  Securing  of  Patents  for  Inventions  or  to  the  working  of  the  same. 

Persons  fhvouring  Mr.  Dixon  with  their  commands,  may  rely  on  the  most  judioAous  care,  confidence, 
and  dispatch. 

N^.  All  lattars  or  packages  to  be  addressed  post-paid. 


Joseph  Deeleyp  of  the  laondon  and  Newport  Iron  IVorks^ 
Mfewportp  Monmoutfashirej 

EESPECTPULLY  recommends  to  the  notice  of  the  Public  his  Patent  Foundry  Furnace,  which  has  been 
efiectuaUy  tested  and  is  now  in  constant  use  at  the  above  works,  where  it  may  be  inspected  by  all 
persons  interested.  This  Furnace  bperatcs  without  the  aid  of  any  motive  power  to  impel  the  air.  An 
immense  saving  is  the  conicquence,  both  in  erecting  and  working.  One-third  of  the  coke  usually  required 
Is  more  than  sufficient ;  a  loss  of  only  twenty-two  pounds  to  the  ton  being  sustained  in  STiieltiug.  The 
Iron  melted  in  this  Furnace  also  undergoes  an  extraordinary  improvement  in  quality.— Scotch  Pig  and 
Scrap  being  returned  equal  to  the  best  cold  blast  in  point  of  strength,  and  capable  of  being  chipped  or 
filed  with  the  greatest  facility.  Foundries  using  tlie  Furnace  may  exist  in  the  most  densely-populated 
eitlas,  without  oausing  the  leaat  nuiaance,  all  smoke,  dust,  and  noise  being  entirely  avoided. 

Tha  Foreign  Patent  Rights  of  the  above  are  for  disposal,  affording  Capitalists  the  most  Cavourable  oppor- 
tunity for  profitable  invaatment.— Jjv<^  to  the  Patentee  <u  above. 
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ADV£ETI8KU£NTS, 


To  InT«niors  and  Pateateea. 

MESSRS.  ROBERTSON  &  CO., 

YATSVT  aOLXCZTOKl, 

166,  FUei-strtei,    London;  and  99b,  Kew-tireet 

Birmingham. 
(Of  which   flrm  Mr.   J.  C.  ROBERTSON,   the 
Editor  of  the  Mbcbahigi'  Maoasihb  from  Its 
oominencement  in  1823,   it  principal    partner,) 
undertake 

The  procuration  of  Patents 
For  England,  Scotland,   Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busi- 
ness relating  to  Patxbts. 

flpecULcatlons  Drawn  or  Revised. 

DIBCLAIlf BR8,  AND  MBMORANDUBtS  OP 
ALTSBATION    PaBPARBD     AND    BNROLLBD. 

Caveats  Entered  and  Oppositions 
Oondncted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searches  made  for  Patents,  add  Copies  or 

Abstracts  Supplied. 

Advice  on  Cases  submitted^  fte.  Abc* 

INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per- 
sonally or  by  letter. 

AGENTS:  For  Manchester,  Messrs.  Wise  and 
Wood,  8,  Cooper-street.  For  New  York,  Mr. 
Thomas  Prosser,  11,  Piatt-street. 


Gutta  Perduu 


Advantages  of  Registering  De- 
signs for  Articles  of  UtiHty. 

Under  the  New  Deeignt  Act,  G  and  7  Vic,  c  95. 

Protection  for  the  whole  of  the  three  Kingdoms 
by  one  Act  of  Registration. 

Protection  for  a  term  of  three  years. 

Protection  at  a  moderate  expense  (Arom  12{.to 
20/.) 

Protection  immediate,  (may  be  obtained  in  most 
cases  within  a  couple  of  days.) 

Power  of  granting  licenses  for  any  of  the  three 
Kingdoms,  or  any  of  the  cities,  towns,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  number 
of  persons. 

Summary  remedy  for  Infringements. 

For  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Mechanics'  Magoxine, 
No.  1047,  price  $d.;  and  for  Lists  of  Articles  re- 
gistered under  the  New  Act,  see  the  subsequent 
Monthly  Parts. 

Specifications  and  Drawings,  according  to  the 
Provisions  of  the  Act,  prepared,  and  Registrations 
efiected  without  requiring  the  personal  attendance 
of  parties  in  London,  by  Messrs.  ROBERTSON  and 
Co.,  Patent  and  Designs  Registration  Agents.  166, 
Fleet-street,  and  99b,  New  street,  Birmingham: 
or  by  their  Manchester  Agents,  Messrs.  Wise  and 
Wood,  3,  Cooper-street. 

Ornamental  Designs  also  registered  under  the 
5  and  6  Vic,  c.  100. 

To  Engineers  and  Boiler 
Makers. 

ffHE  BIRMINGHAM  PATENT  IRON  TUBE 
■■■  COMPANY  Manufacture  Patent  Lap  Welded 
Tubes,  under  Mr.  Richard  Prosser's  Patent,  for 
Marine,  Locomotive  and  nil  Tubular  Boilers.  Also 
Tubes  for  Gas,  Steam,  and' other  purposes.  All 
sorts  of  Iron  Gas  Fittings.  Works,  Smethwick, 
nenr  Birmingham.  London  Warehouse,  C8,  Upper 
Thames  street. 


TTANCOCK  ft  CO.  sdlkil 
•■"*•  attention  to  their  very 
superior  maDuCscturet  in 
OUTTA  PERCHA,  fte., 
which  they  continue  to 
supply  on  their  asoal  ad- 
Tantageous  tenas,  havSag 
secured  an  unlimited  quan- 
tity of  tbe  raw  material  previously  to  the  lite 
speculations  in  the  market.  As  LICENSEES 
UNDER  THE  FIRST  PATENT  granted  for  the 
mannfaotnre  of  Gutta  Fereha,  they  flirth«r  bsg 
to  inform  their  Correspondents  that  with  r^ard  to 
any  dealings  had  with  H.  and  Co.  for  goods  manu- 
factured l^  them  under  their  Lieenae,  they  are 
ready  to  hold  all  their  customers  harmless  and 
indemnified  from  any  proceedings  which  may  be 
threatened  to  be  taken  against  them,  by  avt 
PABTixs  assuming  to  be  Patentees  under  subse- 
quent PatenU;  the  only  stipulation  on  the  part  of 
U.  &  Co.  being  that  they  and  theii  .Solicitor  shall 
have  the  conduct  of  any  defence  that  may  be  con- 
sidered necessary. 
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(Patooi  dated  Xajr  22,  l&lfi.    HftnlflwrtOT  — wltod  »o^i»bir  «t»  1#4P^) 


Tbbbe  Has  been  much  talk  of  late  or 
floroe  vast  imsrovemeDt  made  in  tAe  Jac- 
quard  loom  in  the  eooDtryof  its  ioTeiitiflii,, 
and  patented  in  England,  on  behalf  of  the 
inventor,  by  Mr.  JPontainemoreau.  We 
now  give  tne  specification  in  fulL  The 
inyention,  it  will  be  seen,  consists  chiefly 
in  superseding  the  necessity  for  the  ex- 
ceeding number  of  cards  required  in 
figure-weaving  by  the  Jaeqiiard  loson — 
an  object  unquestionably  of  the  utOMSt 
practical  importaace. 

Fig.  1  of  the  engravings  reproaents  a.see- 
tiond  elevation; of  this  improred  loom;  and 
fig.  2  a  sectional  view  of  the  ap^iaratiis  with 
two  cylinders/  A  is  the  foan^itiaa  {date, 
which  supports  the  improved  appvatas  above 
the  loom.  B  B  B',  W,  ar«  upright  beams, 
provided  with  grooves  into  which  the  frame, 
H,  slides.  C  C  is  acrosa-pieee  for  connecting 
the  upright  beam*»  B  B,  B'B',  at  top  ;  and 
D  is  a  lever  having  its  fnlcrum  at  tt,  on  the 
columns,  FF,  whiiA  ser f  uetognide  the  frame, 
H.  The  dotted  lines,  fig.  1,  repreeent  the 
action  of  that  lever,  when  giving  an  asoend- 
ing  motion  to  the  frame,  H.  E  is  a  connect- 
ing-rod, which  receives  its  motion  through 
the  lever,  D,  from  the  main  shaft  of  the 
loom,  by  means  of  conneoting'^roda  and 
Iflfers,  or  otherwise;  and  which  serves  to 
transmit  the  movement  of  the  lever,  D,  by 
means  of  the  connecting-rod,  6,  to  the 
frame,  H,  which  is  caused  to  slide  by  the 
action  of  the  lever,  D,  and  the  rod,  £,  be- 
tween the  grooves  made  in  the  upright 
beams«  B  B,  B'B',  and  to  impart  motion  to 
the  lev^,  U.  1 1'  is  a  oro«- basil  bar  set 
witfafai  the  frame,  H,  wheteby  the  upright 
hooks,.  J  J',  are  raised,  when  the  keys,  O  0% 
bring  them  to  the  front.  J  J',  represent  the 
upr^ht  hooks  for  raising  the  leashes  or 
lames.  K  K,  ata  horizontid^  conductors  or 
needles,  through  which  each  of  the  upright 
hooks,  J  J',  puButSb  l%eee  coisductors  cause 
the  nprigftit  boofca,  J  J',  to  approach  or  to 
recede  ftom  tbe  Gfoaa^faece,  1 1,  according 
to  the BBOthmof'tfae kqpa» OO',  which  have 
their  lower aatmmftiaa  attached  to  the  con- 
dnctors»  KK.  IaL  are  spiral  springs,  which 
are  attached. at. oaeend  by  measis  of  pins  to 
the  cottdtt0tom«  or  neadlta,  KK,  and  at  the 
other  endty  hooks  to  tfaeoross-ptece,  M,  and* 
serve  to  hmig.  back  the  keys,  O  O',  when* 
their  upper  eztraaoidBe,  .which  bear  upon  the 
cylinders,  lawe  k(t  the  pegs.  M  is  a  cross- 
ploca  Bopporting  all  the  spiral  springs, 
LL,  and  to  which  these  last  are  attached  at 


one  of  timt  ends  by  means  of  small  fioi&B. 
N  is  a  cross-piece  for  stopping  the  ends  of 
the  nBOveable  hcfai  O  O',  which  are  placed 
and  move  npon  the  aiis,  ir^,  which  carries 
them  all,  and  which  is  set  on  the  npriglit 
beams,  B'B'.  These  keys  are  put  in  motioB 
by  the  pegs  with  which  the  oyfindflr,  8,  Is 
provided.  The  number  of  tiie  keys,  O  (V, 
of  the  uprighfchoofca,  J' J,  of  the  condaators 
QE  Beedlse^  KK,  and  finally  of  the  aptnal 
springs,  L  li,  is  the  same.  S  ia  a  cy&ider 
provided  with  any  suitable  number  of  nova- 
able  pegs  for  cansing  the  keys,  O  OK,  to 
work  according  to  the  required  patterns ; 
they  are  set  in:and  removed  from  the  eyUn- 
der,  S,  by  one  of  their  eztiamities,  which 
terminates  in  a  screw  br  that  pnrpase. 

The  axis  of  the  cyttader,  S,  turns  fireely  in 
bearings  set  close  to  the  axis  of  the  keys, 
O  O',  on  the  beaiaia,.  B'B^  I  ia  a  cllbk 
and  spring-work  for  moving  the  toothed 
wheel,  with  which  the  cylinder  is  provided, 
and  by  which  the  rotary  motion  is  given  to 
it.  U  is  a  bent  lever,  receiving  its  move- 
ment from  the  frame,  H,  by  means  of  die 
small  roller,  a,  with  which  this  lever  is  pro- 
vided. When  the  fkame,  H,  aseends,  on 
account  of  the  motion-  commnnicated  by  a 
lever,  D,  ta  the  rad,.B,  the  lever,  U,  is 
diawii  back  by  tiM  action  of  the  spiral 
spring,  b,  Hikdi  retansa-  to  its  nataral 
position ;  this  movement  of  the  lever,  U, 
causes  the  double  click,  T,  to  engage  the 
cog  of  the  toothed  wheel,  whereby  the 
cylinder  is  stopped ;  when  the  frame,  H, 
descends  by  the  contrary  motion  of  the 
laver^  Di  the  levar«  U*  riaes  up  again,  and 
being  pressed  by  the  smaller  roller,  a,  causes 
the  toothed-wheeled  conductor  of  the  cylin- 
der, S,  to  advance,  and  this  last  commnni- 
catea  the  same  rotary  motion  to  the  cylinder. 
S.  Z,  Z',  are  columns  connecting  the  plate, 
AA.',  which  supports  the  Jacquard  machine 
with  the  other  part  of  the  loom,  a  ia  a 
small  roller  set  at  the  lower  extremity  of 
the  frame,  H,  which  gives  motion  to  the 
lever,  U.  6  is  a  spring  which  aots  on  the  bent 
lever,  U,  and  causes  it  to  return  to  its  pro- 
per position.  « 
'  In  the  ordinary  process  of  producing 
figured'  tissaes-or  ties,  each  design  requirsa 
a  speoiid.set  of  cards ;  but  by  the  ^ipltaitieB 
of  thla  apparatus,  several  pattenia  can  be 
worked  by  th<^  same  cylinder,  without  caus- 
ing any  delay  or  stoppage  of  the  work* 

For  tius- purpose,  a  number  of  pegs,  dou- 
ble tbat  of  the  keys,  is  set  on  the  cylinder, 
S,  and  each  peg  corresponds  at  first  to  every 
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b^,  wUfll)4urodiiotti  a  cUsigs ;  another  peg 
11  inserted  in  tlie  space  whidi  separates  each 
key,  whence  it  follows  that,  to  bave  the 
pegs  acting  on  the  keys,  O  CV,  it  is  only 
required  to  cause  the  cylinder  to  adiranoe 
sufficiently  to  have  the  pegs  acting  under 
the  keys ;  the  other  pegs,  which  were  ope- 
rating before,  will  occupy  tiie  empty  spaces, 
which  are  replaced  on  the  work  by  the  other 
pegs.  By  such  means,  the  cylinder,  8, 
affords  the  fhoility  of  producing  two  designs* 
This  system  may  serra  to  multiply  the 
designs  by  employing  two  or  more  cylinders  , 
pr^Hured  as  before  stated,  and  set  under  the 
cylinders,  S. 

This  arrangement  is  represented  by  fig.  2, 
whieh  is  a  sectional  elcTation  of  the  appara- 
tus provided  with  two  cylinders.  The  plate, 
A  A,  is  prolonged  sufficiently  on  the  side 
opposite  to  the  column,  F,  to  receive  the 
two  supporters,  PP',  similar  to  the  sup- 
porters, B  B,  B'  B',  and  connected  at  top  by 
the  cros4  piece,  C  C,  and  at  bottom  by  the 
carriage,  V  V,  which  can  be  moved  by  means 
of  the  lever,  X,  in  a  diraction  parallel  to  the 
axis  of  the  two  cylinders,  S  CC  ;  on  these 
supporters,  P  P',  slides  the  fhtme,  Q,  of  the 
two  cylinder!,  S  S',  which  is  free  to  ascend 
or  deeeend  on  the  frame,  P  P',  by  means  of  a 
nek,  put  in  motion  by  the  handle,  R.  The 
range  of  this  raek  is  such,  that  the  lower 
eylhider,  S',  can  take  the  place  of  the  upper 
one,  S,  whereby  they  are  placed  against  the 
centre  of  the  top  of  the  keys,  O  O  ,  and  can 
be  made  to  produce  separate  patterns,  with- 
out stopping  or  even  cansiDg  delay  in  the 
working  of  the  loom.  The  number  of  these 
cylinders  can  be  increased  according  to  the 
series  of  patterns  to  be  executed. 

Fig.  3  repreeents  a  cylinder  provided  with 
tlie  plates,  fitted  with  the  pegs  for  actuating 
the  keys,  O  O'.  A  is  a  wooden  or  metal 
cylinder ;  B«  B,  B,  the  sole  plate,  which 
supports  the  pegs  when  they  are  plaeed  on 
the  upper  band,  C,  whioh  is  of  brass,  and 
piersed  with  holes  to  receive  the  pegs  aecord* 
iDg  to  the  designs  to  be  worked  on  the 
tissue.  D',]y,I>',  sre^  the  pegs  to  raise 
the  keys,  O  O'  (figs.  I  and  2)  during  their 
rotary  motion  round  the  azb  of  the  cylin- 
der. 

Fig.  4  represents  a  section  and  plan  of 
one  of  the  plates  or  bands,  on  which  the 
pegs,  jy,  ly,  D',  are  set.  This  plate  is  com- 
posed of  two  parts,  the  upper  one,  A  A,  being 
pierced  with  equidistant  holes  to  receive  the 
pegs,  D',  ly,  D*,  while  the  lower  part,  B  E, 
turns  on 'One  side  upon  a  pivot  over  the  first 
part,  and  is  kept  on  the  other  side  by  means 
of  a  screw.  l%e  object  of  this  apparatus  is 
tn  maintain  all  the  pegs,  D',iy>  D^  in  the 
holes  wherein  they  iMve  been  placed.  A  A 
represents  the  upper  brass  band,  provided 


with  counter-soak  holes  to  receive  the  head 
of  the  pegs,  D',  DM)'. 

B  B  is  the  axis  on  whioh  the  band,  S'S, 
turns;  C,  iron  screws  uniting  the  bands, 
A  A  and  E  E ;  D,  D,  D,  holes  properly  dis- 
posed on  the  bsnds  to  receive  the  pegs. 

E'E'  indicate  the  position  of  the  band, 
B  E,  when  it  is  opened,  ii^  order  to  changa 
the  position  of  the  pegs. 

Fig.  5  represents  the  manner  in  which  the 
pegs,  D\  D',  D',  raise  the  keys,  O'O',  the 
number  whereof  is  half  less  than  that  of  the 
pegs,  D',  D',  ly,  so  that  a  single  move- 
ment in  the  direction  of  the  arrow  will  alter 
the  working  of  the  pattern,  by  causing  the 
keys  to  be  in  communication  with  pegs 
placed  in  a  different  positioB. 

A  A^  represents  the  plate  fined  upon  the 
cylinder  before  described  when  speaking^  of 
fig.  3,  which  is  provided  with  moveable 
pegs. 

B,  B,  B,  C,  C,  C,  C,  are  the  disconnected 
keys,  that  is  to  say,  the  keys  which  are  to  be 
acted  on  by  the  pegs,  B,  B,  B ;  C,  C\  C,  C, 
represent  the  keys  put  in  motion  by  the  pegi^ 
B,  B,  B.  It  is  often  neoessary  to  work  luffb 
patterns  in  the  tissue,  when  the  circnmfiv- 
ence  of  the  cylinder,  A,  fig.  3,  may  not  be 
sufficient  for  their  production,  although  its 
diameter  cannot  be  increased  to  the  required 
extent,  without  complicating  or  rendering 
the  apparatus  too  heavy.  tZ  surmount  thU 
difficulty,  an  endlesi  chain,  composed  of  the 
metallic  horizontal  bands  or  plates,  provided 
with  pegs,  is  employed.  The  metallic  platea 
are  not  set  horisootally  round  the  cylinder, 
as  before  described,  fig.  4,  but  are  united 
one  to  the  other  at  their  two  horisontal  ex^ 
tremlties  by  hinges,  which  render  them 
perfectly  moveable:  the  cylinder,  in  thle 
csscj  is  provided  witii  proper  pins,  set  round 
at  each  extiemity  of  its  horisontal  lei4^ 
which  are  caused  by  the  chain,  on  its  being 
put  in  motion  by  the  rotation  of  the  oylin* 
der,  to  not  on  the  keys,  C\  C,  C\  C,  where- 
by all  that  which  the  oards  can  produce  if 
obtained  by  an  arrangement  much  more  cer^ 
tain  and  quicker.  The  plates  are  always  the 
same,  whatever  may  be  the  pattern  to  be 
executed ;  the  pegs  alone  vary  in  their  posi- 
tion ;  but  the  arrangement  of  them  is  effected 
with  the  utmost  facility  and  precision,  and 
nothing  can  disturb  their  action,  so  that  all 
mistakes  can  easily  be  rectified,  if  any  were 
to  occur. 

A  A'(fig.  6)  represent  the  link  of  the  chala, 
which  is  composed  of  the  horlxontal  metallic 
bands  or  plates  set  with  pegs,  in  a  manner 
similar  to  the  plates  represented  by  figi  4. 
BB' are  the  hinges;  C,  C,  C,  the  axis  of  the 
hinges ;  D  D',  the  plates  carrying  the  pegs  ; 
E,  E,  £,  lower  bands  supporting  the  pega. 
Instead  of  placing  on  the  cylinder,  A  (fig.  3), 
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tlie  metallic  platfis,  A  A  (fig.  4),  or  the 
endless  chain  formed  of  a  number  of  metal* 
lie  plates  (fig.  6),  and  provided  with  pegs, 
aa  before  described  ;  these  plates,  either  sepa- 
rately, or  as  an  endleM  chain,  can  be  set  on 
the  cylinder  with'  their  surface  perforated 
with  suitable  holes  at  the  required  distance. 
In  that  case,  the  head  of  the  key,  O  (f  (fig. 
1),  will  be  made  to  enter  by  the  rotary 
motions  of  the  cylinder,  ^nto  the  holes  of 
the  plates,  and  will  give  the  necessary  moTe- 
ment  to  the  conductors,  K  K',  and  to  the 
upright  hoops,  J  J',  as  before  described. 
For  claims,  see  p.  523. 

(7b  6#  eonHnued.) 

COAL    MINB     YBNTILATIOM  —  MR.    BRUN* 

ton's  and  MR.  Lloyd's  macrinxs— 

AN  OLDER  THAN  BITHBR. 

Sir,— I  obsenre  in  the  Mechanics* 
Magazin$y  of  Saturday  last,  some  ac- 
count of  an  apparatus  for  ventilating 
coal  mines,  extracted  from  a  pamphlet 
just  published  by  Mr.  Brunton,  and  as 
that  apparatus  is  almost  identical  with 
one  which  I  erected  in  June  last,  for  the 
same  purpose  (and  patented  nearly  five 
years  before),  I  think  it  due  to  myself 
to  put  in  a  claim  for  priority  of  inTen- 
tion,  both  as  regards  Mr.  Brunton  and  Mr. 
Lloyd — both  of  whom,  however,  I  can 
readily  suppose  were  not  aware  of  what  1  ^ 
had  done.  My  intention  in  putting  up  the  ' 
apparatus  I  have  referred  to  as  being 
erected  in  June  last,  was  to  show  experi- 
mentally its  applicability  for  the  ventilation 
both  of  miiiM  and  Mewertf  and  I  therefore 
cannot  now  allow  the  matter  to  pass  un- 
noticed, lest  I  should  hereafter  be  thought 
to  be  a  mere  copiest  of  the  inventions  of 
others.  I  hope,  therefore,  you  will  allow 
me  a  space  in  yonr  valuable  columns  to 
give  a  description  of  my  apparatus,  and 
to  relate  the  means  which  I  took  on  a 
former  occasion  to  bring  it  •under  the 
notice  of  those  most  interested. 

When  the  Select  Committee  of  the 
House  of  Commons  w^as  appointed  to 
examine  the  causes  of  explosions  in  coal 
mines,  I  thought  it  a  favourable  oppor- 
tunity for  bringing  forward  my  plan  of 
exhausting  the  air  oy  mechanical  means; 
and  upon  the  first  intimation  in  the 
Times  of  the  appointment  of  the  Com- 
mittee, I  commenced  constructing  the 
apparatus  (of  which  I  enclose  a  sketch). 
In  the  mean  time,  two  shafts  were  sunk 
on  my  premises,  communicating  with 
each  other  by  an  underground  tunnel; 
the  whole  was  lined  with  brick  in  ce- 


ment, and  when  finished,  presented  an 
uniform  bore  throughout  of  8  ft  6  in. 
in  diameter,  one  shaft  being  left  open 
to  represent  the  down  shaft  of  a  mine, 
while  over  the  other,  or  upcast  shaft,  was 
fixed  the  exhausting  apparatus  con- 
nected with  an  engine  of  about  four-horses 
power,  and  capable  of  drawing  out  15,000 
cubic  feet  of  air  per  minute.  The  whole 
was  completed,  and  worked  by  steam,  on 
the  fourteenth  day  after  the  notice  first 
appeared  in  the  2%nef  of  the  appointment 
of  the  Committee.  A  series  of  experi- 
ments was  then  made  with  it,  which 
dearlv  showed  its  applicability  to  the 
intended  purpose.  From  these  I  select 
the  following,  as  affording  sufficiently 
striking  evidence  of  the  efficiency  of  the 
apparatus. 

A  very  open  iron  grating  was  placed 
over  the  downcast  shaft,  and  a  large  heap 
of  shavings  piled  UDon  it.  A  lighted 
match  was  then  applied  to  the  top  of 
the  heap,  and  tiie  exhauster  set  agoirg. 
The  flame  and  smoke  both  passed  down- 
wards with  immense  velocity  through 
the  whole  mass  of  shavings,  and,  carrying 
air  with  it,  a  vivid  combustion  took 
place,  the  flame  descending  in  a  vast 
Dody,  and  reaching  from  8  to  10  feet 
down  the  pit,  while  none  of  the  smoke 
or  flame  ascended  from  any  nortion  of 
the  burning  mass;  the  general  law  of  the 
ascent  of  heated  air  and  flame  being  thus 
inverted  by  the  more  powerful  agency 
of  the  apparatus  operating  against  it« 
showing  at  once  its  superior  force  over 
the  ordinary  means  of  creating  an  up- 
ward draught  by  fire.  In  another  expe- 
riment a  flat  disc  of  wood  was  made  to 
fit  loosely  the  side  trails  of  the  upcast 
shaft,  so  that  it  might  move  up  or  down 
the  shaft  freely,  and  three  cords  were 
attached  near  to  the  edge  of  the  disc  and 
united  in  a  loop,  in  the  same  way  as  the 
cords  of  a  common  pair  of  scales  are 
fixed  to  the  boards,— except  that  the  scale 
in  this  case  was  inverted,  and  the  cords 
placed  downwards.  At  the  loop  where 
the  cords  unite,  a  half  hundred  weight 
was  suspended.  The  disc  being  placed 
in  the  bottom  of  the  upcast  shaft,  and  the 
exhauster  put  in  motion,  the  disc  vt  ith 
its  load  rose  instantly,  striking  the  under 
side  of  the  apparatus  violenuy,  and  re- 
maining suspended  as  long  as  the  appa- 
ratus was  supplied  with  steam.  In  tnis 
way  84 lbs.  was  t^en  up;  so  that  in 
a  mine  where  the  shaft  is  6  feet  in  dta* 
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meter,  a  man  of  12  or  14  stone,  holding 
B  disc  over  his  head  like  an  nmbrella, 
would  be  hurried  up  the  shaft  with  a 
powerful  velocity.  (I  don't  recommend 
this  sort  of  balloon  ascent,  but  merely 
mention  it  as  illustrative  of  the  force  of 
the  upward  current  of  air  produced  bj 
my  apparatus). 

Having  made  all  the  necessary  experi- 
ments to  show  the  applicabilitv  and  eco- 
nomy of  my  plan  of  ventilation,  I  was 
desirous  of  being  examined  by  the  Select 


Committee.  To  forward  this  object,  the 
Earl  of  Devon,  wHh  the  usual  interest 
he  takes  in  these  matters,  kindly  gave 
me  an  introduction  to  the  chairraao. 
Lord  Whamdiffe,  who  received  me  with 
the  OTcatest  politeness  and  attention,  bnt 
at  the  same  time  informed  me  that  I 
could  not  be  called  before  the  Committee 
because  my  invention  had  not  been  ae- 
tually  applied  to  a  coal  mine— and  so  all 
the  trouble  and  expense  I  had  been  at 
went,  for  the  time  at  least,  for  nothing. 


In  the  accompanying  sketch  a  repre- 
sents the  fan,  wnich  consists  of  two  aiscs 
of  sheet  iron,  the  lower  one  flat,  and 
having  a  large  hole  on  its  centre,  while 
the  upper  one  is  coned  slightly,  and  is 
attached  in  the  eentre  to  the  vertical 
shaft,  b.  The  two  discs  are  united  by  a 
number  of  vertical  radial  partitions ;  on 
the  eurb  of  the  upcast  shaft  is  placed  a 
east-iron  ring,  c,  having  three  arms;  J, 
proceeding  from  it,  at  the  extremities  of 
which  the  columns,  e,  are  fixed,  the  up- 
per ends  of  these  columns  havinff  an  arm, 
/f  cast  upon  them,  so  that  tney  may 
nnite  in  the  central  boss,  m,  and  form  a 
complete  frame  for  the  apparatus.  A 
sheet  iron  cone,  g,  is  fixea  on  the  ring, 


c,  and  extends  upwards  to  the  line,  A, 
where  the  revolving  opening  into  the  fan 
comes  as  close  as  possible  to  it  without 
touching,  and  thus  prevents  the  ingress 
of  the  external  air.  The  arms,  c/,  extend 
through  the  ring,  c,  and  form  a  boss  at 
their  junction  in  the  centre,  and  in  an 
oil  cup  formed  in  this  boss  the  lower  end 
of  the  vertical  axis  b,  revolves ;  the  up- 
per end  of  it  passes  through  the  stuffing- 
box,  11,  into  the  boss,  m.  The  axis,  b, 
is  tubular,  and  has  two  arms,  or  jet  pipes, 
r,  united  at  right  angles  to  it,  so  that 
when  steam  is  admitted  through  the 
pipe,  «,  the  issue  of  it  through  the  bent 
ends  of  4he  arm,  r,  will  cause  a  rapid 
revolution  of  the  axis,  b,  and  conse- 
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'^tiMBtly  of  the  fao,  then  the  jwrtioiia  «f 
mr  contained  between  the  vertical  parti- 
tions of  the  fan  being  acted  upon  by 
oentrifugal  foree  will  be  rapidly  thrown 
fOat,  while  freah  portions  o^  Air  will  rush 
up  the  shaft  to  supply  their  place,  and 
jtfaus  the  ventilation  of  the  mine  will  be 
Rented. 

I  am  fully  aware  of  the  loss  of  power 
consequent  on  using  the  emissive  engine 
under  ordinary  circumstances;  but  I 
would  here  remark,  that  when  an  emis- 
sive engine,  making  from  3  to  4,000 
revolutions  per  minute,  has  its  speed 
brought  down  by  a  series  of  drums  and 
straps  to  60  or  80  revolutions  pe%  minute 
(as  is  usual  in  order  to  test  its  power  as 
compared  with  the  ordinary  piston  en- 

§ine),  much  of  its  power  is  absorbed  by 
le  friction  and  atmospheric  resistance 
of  the  intermediate  gearing,  and  more 
particularly  by  the  slip  of  the  strap  on 
the  engine  shaft.  Again  ;  when  the  or- 
dinary piston  engine  is  required  to  move 
a  fan  at  some  l,fi00  or  2,000  revolutions 
p«r  ninute,  the  intermediate  drums, 
strap?*  And  shafts,  required  to  get  up 
this  speed  also  absorb  a  lai:|^  proportion 
of  its  power ;  so  that  where  very  high 
velocities  are  required,  the  duty  done  by 
the  emissive  and  piston  engines  will  ap- 
proach much  nearer  than  the  general 
estimate  formed  of  them.  In  this 
view  of  the  case,  however,  we  are  still 
regarding  the  steam  engine  and  &n  as 
two  separate  and  distinct  machines,  each 
having  its  own  friciion  and  resistance, 
with  &e  addition  of  the  pull  of  a  strap 
to  cannaet  their  motion ;  but  it  will  be 
observed,  that  in  my  apparatus  I  have 
only  one  revolving  piece,  and  no  pull 
whatever  of  straps,  and  moreover,  that 
the  vertical  position  of  the  axis  prevents 
all  lateral  friction  in  bearings,  since  the 
whole  machine  revolves  upon  one  steel 
pivot  in  an  oil  cup;  from  all  which  it 
must  be  evident  that  the  Ioes  of  power 
attending  the  emissive  engine  does  not 
apply  to  the  present  combination  of  it 
with  the  fan.  But  in  any  case  it  is  a 
mere  question  of  quantity  of  steam,  and 
consequently  of  luel,  snd  this  at  the 
jnouth  of  a  coal-pit  need  not  be  much 
insisted  on,  while  the  great  simplicity 
of  the  apparatus  (consisting  as  it  does  of 
only  one  moving  piece)  renders  it  cer- 
tain in  its  operatic!^  and  capable  of  en- 
during years  of  eonstant  and  unremitting 
action  without  requiring  any*  stoppage 


for  repairs ;  to  which  great  advantagea 
may  he  added,  that  it  is  ezoeodingly 
cheap  of  construction. 

In  jconclusion,  I  beg  4o  call  the  atten- 
tion of  your  readers  to  six  important 
points  in  respect  of  which  my  apparatus 
differs  from  the  ordinary  blowing  fan, 
and  in  whicn  Mr.  Bninton's  reaembles 
mine. 

Firstly,  The  vertical  positicm  of  the 
axis  in  which  it  revolves. 

Second,  The  admission  of  ur  on  one 
side  only  of  the  fan. 

Third,  The  fixing  of  the  blades  be- 
tween the  discs,  without  radial  arms  for 
their  support.* 

Fourth,  The  revolving  of  the  discs 
with  the  blades. 

Fifth,  The  entire  omission  of  the  ex- 
centrio  casing. 

Sixth,  The  direct  action  of  the  engine 
on  the  axis  of  the  fan. 

On  the  latter  point  I  have  only  to  re- 
mark, that  a  fan  of  4  feet  in  diameter  is 
required  to  make  at  least  1,200  revolu- 
tions per  minute  to  produce  the  requisite 
exhaustion,  and,  therefore^  if  Mr.  Brun- 
ton's  engine  is  worked  at  the  high 
speed  of  120  double  strokes  per  minute, 
his  fiud  must  be  made  40  feet  in  diameter  I 
(a  very  different  sort  of  thing  to  the 
very  tiny  affair  represented  in  the  sketch 
in  the  Magazine).  The  cost  of  such  a 
fan  with  a  steam  engine  to  work  it,  as 
compared  with  the  one  I  have  described, 

1  leave  to  your  readers  and  the  public  to 
deoide.  Trusting  the  importance  of  the 
subject  at  this  moment  will  plead  in  ex- 
ouse  for  my  tvespaasing  so  far  upon  your 
valuable  space, 

I  remain,  dear  Sir, 

Yours  most  truly, 

2  H.  BEsssMEa. 
Baxter-House,  01d-»treet,P«xicra*>ioad. 
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— ^THS  auy's   BABiua   iiBAau»aD    by 

IfATHXMATICS. 

6ir^ — May  I  beg  of  yon  to  publish 
this  letter,  and  the^iinderHnentioned  ay- 
n<q»tio  table  of  the  solar  system,  in  your 
acientifio  MagaaSne.  The  method  em- 
pkved  to  find  the  lesults  ezpresMd  in  the 
tmt  is  quite  new,  and  demonstrable  by 
geometry  and  algebra,  not  having  le- 

«  The  lite  of  curred  Uadet,  m  thown  In  Mr. 
Bnutton't  plao,  have  long  keen  Ateadomd,  m  ihtj 
veie  foBsd  to  greaUy  xttard  the  egnn  ef  the  six. 
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to  ft  transit,  mhidb  -h  fhe  general  whiiA  most  be  the  renilt  attending  mn 

one  used  now  by  aiU  ouoinw  a  fbrnnding  observation  upon  an  object  eo  Ikr  distnt  - 

tbi  distanee  of  tbe  -mrfk  frem  hi  eenm  as  tbe  sun. 

Inminarj.  I  have  not  aent  ^n  die 'gene-  These  remarks  riiow  Aat  One  gnai 

nl  eqnationa,  ontf  tbe  qnintHies  obtain-  qneation  baa  been  the  them  of  inqnhrv 

able  tnm  them ;  irtiieh  will  ^yrove,  I  ror  ages.     I  have,  after  matore   mra 

trust,  a  source  of  pleasure  to  tbe  scien-  laborious  studr,  attended  with  great  diffi- 

tific  readers  of  your  Magazine,  at  least  to  oulty  (situated  as  I  am),  brought  this 

those  who  take  an  interest  in  ihe  acianoe  grand  astronomical  problem  down  to  an 

of  astronomy.  equation ;  which  result  can  be  verified  step 

Your  readers  are.  Sir,  no  doubt,  aware  by  step  with  axioms  or  self  -  evident 

of  the  great  importance  of  this  question  truths. 

in  the  sciences,  since  it  has  eoffaged  the  Problems  1,  2,  3,  and  4,  mentioned  in 
attention  of  mathematical  men  mm  time  my  **  Analytical  Abacus,"  are  demon- 
immemorial.  The  earth's  distance  from  strated  in  my  work, 
the  sun  has  been  variously  calculated  by  Problem  6  is  a  mathematical  method 
different  astronomers.  Ptolemy,  Coper*  for  measuring  the  sun's  radius,  obtain- 
nicus,  and  Tycho  Brahe,  thought  it  to  be  able  from  a  knowledge  of  the  properties 
1200  semidiameters  of  the  eaitfa.  Kepler  of  the  ellipse. 

made  it  nearly  3500 ;  Riccrolos  doubles  Problem  7  gives  the   length    of  a 

the  distance  mentioned  by  Kepler ;  and  planet's  day. 

Helvetius  made  the  distance  to  the  son  Problem  8  is  an  important  angle  for 

about  5250  radii  or  semidiameters  of  &e  finding  the   eccenlrieity  of   a   planet's 

earth.  orbit,  and  it  will  prove  we  are  carried 

There  were  other  astronomers  that  round  the  snn  in  an  orbit  much  nearer  to 

attempted  the  same  thing.    Aristarcbus,  a  circle  than  what  astronomers   have 

of  Samos,  endeavoured  to  measure  the  hitherto  made  it. 

sun's  distance  by   diohotomisation,  or  I  hope  these  remarks  will  notmake  too 

bisection  of  the    moon.     Hipparshns'  great  an  encroechment  in  your  acientifie 

method  was  by  an  eclipse  of  tbe  moon ;  Journal,  and  will  meet  with  the  attention 

and  Dr.  Halley's  bv  a  transit  of  Yenna.  which  tiie  impertanee  of  the  qaestion 

To  enter  into  detail  upon  these  methods  involved  deserves.  I  am,  Sbr,  yauss,  &c., 

would  be  useless ;  it  may  sufilee  to  say  Johh  Kino. 

that  they  are  all  more  or  less  erroneous,  upper  Brook-ttrMtjptwidi,  SaJfoHUToTja,  1849 

An  Anaiytieai  Abacut,  or  Spnopiie  Tahh  qf  ike  Solar  8y$tem.    By  John  Mnff, 

Ahebrmtt. 

Prob.  1        The  grsatast  distanoaof  a  planet  from  the  snn        ••      «-    ^^^ 

(aH-g>« 
„    2        The  least  distance  of  a phrnet  from  the  son. .         ..     ■-    ^^^  " 

„    3        The  mean  distance  "   8a6« — 

(d»-d«)#« 
„    4        Iha  esosntiidty  of  a  planet's  orbit -     9abz 

„  5  Apparent  semidiameter  of  the  son  in  decimals  of  a1  180 z^d 
degree,  as  seen  from  the  planets  when  at  their  V  — — — J3 — 
mean  distances J         ^ 

„    6        Apparent  radios  of  the  planets,  as  seen  from  the  san  1  ^^^2S. 

when  at  their  mean  distance  from  that  luminal^.  .J       p* 
„    7        The  length  of  a  planet's  natural  day  when  at  Perihe- 1      ,  ^  «  ,„  ^T~;i 

lion,  supposing  the  length  of  tbe  day  at  ApheUon  V  -L±£2lillZl 

tobennity  J  _f 

„   H»      A  pknefs  fadal  angle,  GFJ,  on  tbe  day  of  thel  _360v^2s-«2i* 

planeta' eqoinoxes  j  pM 

„    9        Blean  arbioalar  Vidocity  of  a  plsnet  in  a  second  of  1  ^JSH^j^EllEJL 
time  •*        ••        ••  J        ez  e 

•  See  mr  wvA  latoljr  pttbllthwl  for  finding  the  distance  of  the  earth  ftom  the  tun  (independently 
iKtn  famuL),  vhUh  flogle  I  do  not  eoailder  to  be  nocewaiy  in  detenalnfais  dktauMe. 
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a«The  length  of  a  planet's  natnnl 
dtT  when  at  Perihelion. 

6 "The  length  of  a  pUnet's  natural 
day  when  at  Aphelion. 
d  «— The  length  of  a  planet's  solar  year 
m'seeonds. 

«"The  ndins  of  the  planet 


z-The  Tctsed  sine  of  the  inelinatkm 
of  a  planet's  poles  with  its  equator. 

p  •  The  cirottmf  erenoe  of  a  circle  when 
its  diameter  is  unitr. 

d^Tht  axis  nugor  of  the  earth's  orUt 
multiplied  by  the  radius  of  the  earth. 


rUNIBAL  CABmiAOS. 

[RfgiBtercd  under  the  Act  for  the  Proteetlon  of  Articles  of  UtiUty.    Charlee  Edmund  Butler,  of  SI, 
Farringdon-ttrott,  Furnishing  Undertaker,  Proprietor.] 


A  A  is  the  carriage  body;  BB,  the 
seat  for  the  mourners,  which  is  placed  lon- 
gitudinally in  the  middle  of  the  carriage, 
so  that  the  passengers  sit  back  to  back. 
Hie  box  forming  the  seat  is  made  per- 
fectly air-Ught  inside  of  the  carriage  by 
a  eovering  of  lead  or  gutta  percha.  It 
descends  a  little  deeper  than  the  floor, 


and  forms  a  chamber,  C,  of  sufficient 
size  to  hold  one  or  two  coffins.  The 
chamber,  C,  has  openings,  D  D,  in  the 
bottom,  to  allow  of  a  free  circulatioii  of 
air,  and  thus  affords  protection  to  the 
mourners  from  anr  injurious  emanations. 
£  is  the  door  of  tne  chamber. 
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Sir,^The  following  plan  for  supply- 
ing water  to  baths  in  tne  low  parts  of 
seaport  towns,  where  thcT  would  be 
most  useful,  beiuff  generally  the  most 
densely  populated  by  the  labouriuff 
ebsses,  who  can  least  afford  time  to  travel 
fur  for  sea  bathing,  was  presented,  in  the 


form  of  a  memorial,  to  Th*  Tawm  Council 
of  Liverpool;  and  as  the  plan  it  d^ 
scribes  will  apply  equally  to  all  towns 
having  tidal  harbours,  or  rivers  widi 
main  stwers  emptying  into  then,  I 
would  present  it,  m  its  original  sl^e^ 
for  the  consideration  of  die  authoritwi 
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Bntilog 


inmiim] 


MenVBathinUM. 


CDIIIIIIID 


tfen'a  Bith  in  SubsIdeBee. 


miiniiD 


DxcMlng 


immii 


Women's  Bath  In 
Use. 


HIIIIIII 


Women's  Bath  in 
Snhddence. 


mnmi 


Bheda. 


■■■1  Bath-keeper's         ■■■ 

L_r_l 


m 


of  such  places,  if  you  would  so  far 
oblige  me  as  to  give  it  insertion  in  your 
uniTersallY-ciroiidated  Magasine.  The 
prefixed  sketoh  exhibits  the  plan  of  such 
an  establishment  as  I  had  in  eontem- 
plation. 

I  am,  Sir,  yours,  &c., 

RoBSRT  Bainxs. 

QitOB-hlU,  Cheshire,  Get.  20, 18491 


To  ih§  WoTihwful  ike  Mayof^  AUkr* 
nMfi,  fmd  domnun  C<nmeii  of  ihe 
Borough  of  LiverpooL 

Gentlemen,  —  The   continuing   en- 
croachments on  the  shores  of  the  KiTer 
Mersey  by  the  extension  of  docks  will 
deprire  the  inUabitanU  of  this  borough 
z3 
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of  sea-bathing  within  any  moderate  dis- 
tance of  their  residences,  unless  some 
mode  of  remedying  artificially  the  priva- 
tion of  a  sea-shore  be  adopted. 

Your  memoiialiftt  ha*  )aag  thought 
this,  migitt  be  effected  at  no  very  grest 
expense,  if,  instead  of  filtering  the  watsr 
before  it  is  used  for  bathing,  tbepcindw 
ple  of  allowing  it  to  cleanse  itself  bv  sub- 
sidence were  acted  upon;  and  should 
most  respectfully  suggest,  that  where,  it  is 
intended  to  have  baths  or  reservoirs  fur 
sea  baths,  two  should  in  every  case  be 
made,  and  alternately  used,  in  which  caie 
the  water  taken  into  the  one  at  flood  tide 
would  hsEve  the  whole  of  the  next  day  and 
the  night-time  for  its  impurities  to  sub* 
side,  before  it  ^wild  be  wanted,  the  other 
being  used  during  the  intervaL 

To  prevent  the  intermixture  of  these 
impurities  with  the  mass  while  people  are 
using  the  bath,  an  intervening  body 
might  be  introduced  between  the  sul^- 
sided  imparitie»  and  the  clarified  water, 
which  might  be  done  two  ways,  either  by 
sinking  a  false  bottom  to,  say  one  foot 
from  the  bottom  of  the  bath,  immediately 
before  it  is  required  to  rise ;  or  by  draw- 
ing from  one  side  of  the  bath  to  the  other 
a  water-tight  canvass  at  the  same  distance 
(say  one  foot)  from  the  bottom.  Any 
annoying  communication  between  the 
purified  and  impure  waters  would  be  thus 
cut  off,  and  in  the  act  of  sinking  the  false 
bottom,  or  drawing  the  canvass  across  the 
bath,  no  disturbance  need  be  occasioned. 

Your  memorialist  has  been  informed 
by  practical  men  that  several  of  the  mam 
sewers  would*  admit  of  men  entering 
them  to  lay  iron  pipes  of  sufficient  de- 
livery to  supply  water  to  a  bath  or  reser- 
voir of  any  requisite  capacity,  during  the 
time  the  water  in  the  river  is  at  flood ; 
and  in  that  case,  the  hatha  need  not  be 
confined  to  one  locality,  but  might  be  in 
number  as  many  as  the  amoi  stsotn 
would  permit  of  pipes  being  brought 
through  them,  and  the  site  of  a  bath 
might  be  any  place  adjacent  to  such  main 
sewer,  but  within  the  limit  where  the  sea- 
water  has  reached  a  given  elevation. 

*  Thm  dflBenlty  is  the  coBfincd  space  in  'vriilch 
men  irould  have  te  voik,  but  thJs  might  be  ob« 
Tiated  by  the  Improvement  in  connecting  iron  and 
stoneware  pipes  patented  by  Mr.  Martin,  Lind- 
sey-house,  Chelsea,  by  -vrhich  the  time  expended 
ill  paeking  wHh  l«ed,  as  well  as  the  expense 
eC  that  mafteriU,  i»  saved;  and  the  oonoeetiMi  is 
immediately  effected  by  his  wdg9  clip  when  the  two 
eB<»  are  brougHt  into  the  required  contact. 


It  will  be  found  that  during  the  six 
months  beginning  with  May  and  ending 
October  of  the  present  year,  the  tides 
under  13  feet  will  be  42 ;  those  of  13  feet 
and- under  I4ftet,  witt  be  I^;  Mid  those 
of  14  feet  and  above,  will  be  123. 

Supposing  the  baths  to  be  made  with 
relation  to  £e  tides  of  13  feet,  and  to  be 
6  feet  deep,  this  woidd  give  7  feet  eleva- 
tion te  the  bottom  of  the  baths  above  the 
Old  Dock  sill,  and  supposing  the  sewers 
to  have  a  fall  of  15  feet  to  the  mile,  this 
would  allow  of  the  baths  being  brought 
inland  821  yards ;  but  as  the  pipes  woald 
have  to  follow  the  fall  actucUl^  given  to 
the  sewen  respectively,  the  distsnoe  in- 
land must  be  governed  by  that  eiream- 
stance. 

It  will  be  obvious  that  at  higher  tides 
than  13  feet,  the  supply-pipes  must  be 
dosed  when  the  batns  are  filled.  The 
tide  of  13  feet  is  here  selected  only  as 
elucidative  of  the  proposition;  but  a 
higher  tide  than  this  might  witli  safety 
be  worked  upon,  as  will  appear  from  a 
classification  annexed  of  the  heights  of 
tides  during  the  six  months  in  question, 
and  especially  as  the  allowance  of  one 
foot  from  the  bottom  of  the  bath,  for  the 
subsidence  of  impurities,  is  at  least  as 
much  again  as  would  be  necessary. 

The  mouths  of  the  supply-pipes  might 
be  carried  into  the  tideway  in  tne  rivers, 
and,  by  an*  appliance  thereto,  the  water 
might  be  taken  from  any  distance  below 
the  surface.  The  baths  might  be  emptied 
either  through  them  at  Tow  water,  or 
otherwise  conveyed  into  the  main  sewers 
— serving  in  so  far  to  flush  them. 

The  above  suggestions  will  have  refer- 
ence to  the  part  of  the  shore  which  has 
long  been  occupied  by  the  old  town,  bat 
to  that  about  to  be  taken  away  by  the 
projected  extension  of  the  docks  north- 
ward, they  will  not  apply — the  ground 
being  here  still  free  to  operate  upon  as 
maybe  thought  best. 

If  the  surface  of  the  land  chosen  for 
the  site  of  a  bath  were  above  the  pro- 
posed elevation  of   13  feet  above  the 


*  The  applUmct  aUnded  to  wwislstt  of  fifiiiilin. 
anns  placed  at  the  ends  of  the  supply-plpes,  of  aneh. 
length  that  the  orifices  might  be  raised  abor*  tte 
level  of  the  highest  tide  when  at  flood.  Aes* 
should  be  floated  at  a  given  depth,  say  a  foot,hdef« 
the  surface  as  the  tide  is  rising*  and  when  lite 
baths  are  filled,  by  raising  tim  orifices  out  of  tiie 
tidewater,  all  further  flow  into  the  baths  would 
oease.  The  gutta  percha  tubes  would  answer  th« 
purpose,  being  eaiiV  adjostlUe,  flodUe,  and  UigStL 
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dodk,  8iR,  or  iaHtm,  the  aeeefSB  to  flke 
btth  mint  of  necessfC^  be  obtained  by 
eictftating  that  rarfiee  to  such  proposed 
elevation  of  the  fiufsiee  of  the  water, 
and,  as  of  oM,  the  people  muse  go  down 
to  bathe.  This  wonld  be  opposed  to  an 
ingenions  project  which  has  been  before 
Yoiir  eonnsil,  of  sending  them  np  ^e 
hill,  where  they  are  to  find  the  water  . 
filtered  and  forced  up ;  but  unfortunately, 
at  the  expense  of  labour,  fuel,  and  ma- 
chinery, the  outlay  for  which  must  be 
returned  to  your  corporation  by  the 
public,  at  a  greater  charge  for  admisstOlT 
than  Msibly  raigilT  otherwise  bo  le-* 
qinrea.  An  adnftlssion-prioe,  from  six  in 
uie  morning  ttU  twelve  at  noon,  might 
be  exacted,  which  would  support  the 
estaUitlkmettt,  hnd  in  the  afternoon  the 
baths  might  be  TVee. 

Your  memorialist  humbly  presents 
the  present  as  the  oudtne  only  of  a 
plan,  in  the  hope  it  may  induce  mquiry 
into  its  practicability  in  detail. 

Robert  BAiirea. 

Liverpool,  Jim»  7, 1840. 


TmaarotLArwD  viAsa  wiwdowb. — impbotb- 
Mnrr  aoooBsvaik. 

Sir,— If  the  roles  of  your  Maehanie^' 
Moffw^ne  permit,  I  would  beg  through 
Its  paees  to  obtain  the  attention  of  glass 
maaunietnrers  towards  the  valne  of  per- 
ftnated  glass  for  ventilation,  similar  in 
design  to  the  specimen  of  perforated 
sine  which  I  enclose.  I  am  aware  of 
one  patent,  by  Mr.  Lochhead,  for  perfo- 
rated glass ;  but  for  the  beneficial  venti- 
lation of  dwellings,  hospitals,  ftc ,  it  has 
two  seiions  objectionB :  first,  the  perfo- 
rations are  too  large,  and  the  air  is  thus 
admitted  in  too  great  a  body ;  secondly, 
tile  surface  is  smooth  on  both  sides,  which 
admits  the  rain,  requiring  an  external 
sash  as  a  shield  in  wet  weather.  The  ad- 
vantages possessed  by  the  perforated  zinc 
are,  1st.  The  orifices  are  sufficiently 
niinnte  to  divide  the  fresh  cold  ^r  ad- 
mitled,  so  that  it  shall  easily  incorporate 
itself  with  the  internal  atmosphere,  in- 
stead of  descending  in  a  oonttnnous  cold 
Mream  into  the  apartment,  and  probably 
aflbeting  injuriously  the  person  within  its 
diitMC  iiiflneBce. 

2nd.  The  txtemtd  hmr  pfsrents  the 
adiniAion  of  wet,  even  when  exposed  to 
the  tMenee  of  a  sCDrm»'-^)erntltting  ib 
ooMeqnenee  die  f^ntiktlon  {i.  e.,  t!re 


admission  of.  frtfAi  air)  to  be  conthnied 
irhen  ventilators  according  to  Mr.  Loeh- 
head's  patent  would  have  to  be  closed. 
The  evils  of  the  admitted  ndn,  also  of 
the  descending  stream  of  cold  air  in 
crowded  hospitats,  where  patients  mnst 
be  placed  tinder  the  windows;  also  in 
crowded  barracks,  where  the  same  neces- 
sity as  regards  the  soldiers'  beds  exists, 
need  only  to  be  mentally  dwelt  upon  to 
be  acltnowledged  as  serious,  particularly 
during  the  quiet  of  the  night— a  time 
when  such  assistants  to  ventilation  are 
most  required. 

The  objeedon  to  the  sine  is  its  opaque 
nat«ne,  rendeikig  its  use  in  front  wiadoiiia 
unsightly,  and  causing  a  loss  of  light 
where,  probalfiy,  it  can  ill  be  spared. 
Glass,  therefore,  is  sought  to  be  substi- 
tuted as  the  material,  and  the  desired 
object  is  to  obtain  perforated  glass,  having 
the  perforations  one-eighth  of  an  inch  in 
diameter,  with  a  burr,  as  from  a  punch, 
extemaliy,  —  the  peiforations  one-hfdf 
inch  distant  one  from  l^e  other.  The 
nianufadtnre  to  be  in  sizes  or  squares 
applicable  to  stopping  in^  sashes  of  dl 
dimensions.  A  margin  of  a  plain  sur- 
face may  be  left,  for  glaziers  to  reduce 
as  required.  It  is  essentially  necessary 
that  the  price  shoald  be  moaerate. 

If  the  subject  be  considered  worthy  of 
a  trial  by  such  ingenious  improvers  as 
Mr.  Bessemer  and  othen,  there  seems 
little  doubt  as  to  its  suecessful  mann- 
focture. 

It  is  admitted  that  the  most  simple 
mode  of  ventilation  is  the  one  most  desi- 
rable, and  most  likely  to  be  permitted 
by  the  occnpants  of  crowded  rooms. 
The  very  necessity  for  the  admission 
of  firesh  air,  renders  the  occupants  less 
able  to  bear  contact  with  any  rush  or 
stream  of  cold  atmosphere ;  thus  the 
opened  door  or  window  is  the  readiest 
i;neans,  but  speedilv  produces  its  chill, 
and  is  agAin  closed  ny  shuddering  hands. 
A  like  eirect,  and  a  similar  fate,  follows 
the  employment  of  any  ventilator  admit- 
ting any  considerable  bddy  of  cold  air. 
The  applicatton  of  the  glass,  perforated 
as  described,  is  to  substitute  it  for  com- 
mon glass  in  one  or  more  squares,  as 
required,  of  the  window  sash,  ffafiHn^ 
therefrom  a  gientle  and  eastly-dltfused 
supply  of  fresh  air.  In  poor-houses, 
barracks,  hospitals,  or  giois,  such  an 
assistant  to  ventilation  (uttder^trial  of  the 
zinc)  has  been  found  moat  vahiable  add 
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Bueeessfal,  and  from  the  speedy  incorpo- 
ration or  mixing  of  the  atmosphere  witnin 
the  apartment,  no  inconvenience  is  felt, 
and  no  temptation  is  ffiven  to  the  oe- 
cnpants  to  tamper  wiUi  the  means  of 
gaining  a  supply  so  necessary  to  health. 
In  private  houses,  hall-rooms,  &c,,  the 
adoption  would  be  found  invaluable,  and 
save  the  lungs  of  many  of  our  fair  young 
ladies,  so  often  sacrificed  to  heated  rooms 
and  rash  contact  with  the  cold  night  air 
admitted  through  an  opened  window.    In 


such  anplications  the  perforated  pane 
might  he  guarded  by  an  inner  guied 
slide,  or  small  sash,  somewhat  sinmar  to 
Mr.  Lochhead'a  design. 

The  present,  or  any  other  means  for 
supply  of  fresh  air  must,  however,  inva- 
riably be  seconded  by  means  of  escape 
for  the  heated  and  vidated  atmoaphere. 
I  am,  Sur,  yours,  &c., 

B.£. 

]>ublin,  Sept.  15, 1849. 
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[Ptttmit  dated  May  U,  1849,   Andrew  Smith,  of  St.  James's,  Westminater,  Engineer,  Patentee.    Bpeett- 

cation  enrolled  November  2S,  1849.] 


Sfecifieatian, 
Firstly,  my  mvention,  in  so  far  as  it 
regards  machinery  for  or  methods  of 
manufacturing  rope  or  cordage  has  rela- 
tion to  the  means  employed  to  give  mo- 
tion to  the  reels  or  bobbins  in  laying  the 
yam  or  wire  into  strands,  or  in  laying 
strands  into  rope  or  cordage^  and  consists 
in  the  improved  arrangements  for  that 
purpose  represented  in  figs.  1  and  2,  the 
former  of  which  is  a  plan  of  the  machinery 
on  the  line  v»,  and  the  latter  a  side  eleva- 
tion thereof.  The  bobbins  or  reels,  ffff  (of 
any  convenient  number)  are  mounted  in 
a  circukr  frame.  A,  which  is  upheld  by 
screw-rods,  w,  within  an  outer  frame- 
work, A',  consisting  of  a  basement,  k, 
four  pillars,  pp,  an  entablature,  y^,  "Pj^°~ 
drils,  x^  x^,  and  conical  apex,  w.  The 
principal  parts  of  the  frame,  A,  are  three 
six-armed  rings,  RS  B-,  R',  which  are 
connected  verticallv  together  in  the  man- 
ner to  be  presently  explained,  and  two 
laying  plat^  tt,  at  top  of  all.  The  un- 
dermost ring,  R^,  is  connected  by  a  series 
of  cranks,  Cee,  with  the  second  ring, 
R*,  and  B?  with  the  third  ring,  R>,  by 
straight  vertical  rods,  ms.  The  centre 
crank,  G,  is  stationarv,  and  stepped  by 
its  short  arm  in  a  peaestal,  N,  attached 
to  the  basement  of  the  outer  framework, 
A%  while  the  undermost  ring,  R^,  is 
attached  to  a  loose  boss,  r,  slipped  over 
the  short  arm  of  the  crank,  C,  so  that  on 
a  rotating  movement  being  given  to  the 
ring,  Rs  it  carries  round  with  it  the 
ring,  R^  by  means  of  the  side  cranks, 
ee,  that  is  to  say,  the  side  cranks,  m, 
which  may  be  called  Uve  crankSf  are 
made  to  revolve  round  the  centre  or  dead 
crank,  C,  while  the  ring,  R',  in  its  turn 
imparts,  through  the  mraiuni  of  the  ver- 


tical rods,  M,  a  simultaneous  rotary  move- 
ment to  the  top  ring,  R'.-  The  long  arms 
of  the  connecting  cranks,  €$,  carry  the 
reels  or  bobbins,  gg^  on  which  the  yam 
or  wire  is  wound,  and  as  they  revolve  at 
fixed  and  invariahle  distances  round  the 
centre  or  dead  crank,  G,  any  twist  of  the 
yam  or  wire  which  is  in  the  course  of 
being  laid  is  effectually  prevented.  The 
requisite  rotary  motion  is  given  to  the 
machine  by  means  of  a  pair  of  bevel 
wheels,  B^  and  B',  the  former  of  whidi 

S{^)  is  attached  to  the  loose  boss,  r,  oo 
e  short  arm  of  the  dead  crank,  G,  and 
the  latter,  B^,  to  a  shaft,  S,  which  is 
turned  by  a  steam  engine,  or  other  first 
mover,  through  the  medium  of  the  rig* 
gers  aa.  The  long  arm  of  the  dead 
'  crank,  C,  carries  at  top  a  reel  or  bobbiny 
tt,  from  which  the  heart  or  core  for  the 
rope  or  cordage  (of  whatever  material 
such  heart  or  core  mav  be)  is  supplied. 
The  yams  or  wires  from  the  dirorent 
bobbins  pass  through  guide  holes  in  the 
topmost  ring,  R*,  and  meet  and  unite 
with  the  core  at  the  laying  plates,  tt.  To 
the  revolving  shaft,  S,  and  at  a  little  dia- 
tance  from  the  riggers,  aa,  there  is 
attached  a  ^orm-wheel,  h^  the  thieada  of 
which  take  into  a  tangent  wheel,  t,  and 
thereby  give  motion  to  a  whelpwheel,^ 
keyed  to*  the  axis,  i^,  of  t.  The  whelp 
wheel,  J,  serves  to  receive  or  take  away 
the  strand  or  rope  as  it  is  delivered  from 
the  twisdng  or  bobbin  frame,  A,  over 
the  pulley,  Q.  The  whelps,  //,  of  the 
wheel,  >,  are  moveable  to  and  fro  in  slots, 
as  usual,  so  that  they  may  expand  or 
contract  (as  it  were)  in  proportion  to  tl:e 
lay  of  the  strand  or  rope.  On  the  axis, 
A,  of  the  wheels,  t  and  j,  and  outside  of 
both,  there  is  keyed  a  flj^  grooved  rigger. 


SMITH  8  IMPROVEMENTS  IN  MANUFACTURING  AN' 

M,  which  is  oonnected  by  a  band,  n,  to  a      ble  r' 
similar  flat  grooved  rigger,  o,  keyed  on      or 
a  separate  shaft,  P,  which  carries  a  dou-      p* 
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had,  and  as 

^^^omnenoedy 

^      >^iw^  ^ons  points 


4r  ^#/ ^«"  ^^™ 

Jrj^^^  "^  consist, 


<S*^.K>^s  ;<tmo- 


And  secondly,  my  invention,  in  so  far  standing  rigffing  of  ships,  and  consists  in 

as  it  reffsrds  the  fitting  and  using  rope  the  improved  contrivance  for  the  purpose 

or  cordage,  has  spedal  relation  to  tne  represented  in  fig.  3;  a  represents  the  side 

application  of  wire  rope  or  cordage  to  the  of  a  vesael;  B,  the  chidn  plate;  D,  a 


/ 
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successful,  an^of  the  otdiiMry  tem  ;  f, 

ration  or  murich  tiie  kaywd  i»  ettoloBed ; 

the  apartmickle ;  e,  a  stud  attadMd  to 

and  no  t^f  the  tube,  /,  and  having  an 

cupants  It,  through  wfech  the  forelock, 

gainingAssed.    By  taking  out  the  fore- 

In  If ,  and  pulling  down  the  tuhe,  /*, 

Adop1;^ackle  slips  up  and   opens    out, 

savpeby  the  rope  can  be  instantly  dis- 

Is^ged  as  may  be  required. 

WJlaims, — First,  I  claim  the  mode  of 

«ving  motion  to  the  reels  or  bobbins  in 

^e  manufacture  of  rope  or  cordage  be- 

.  fore  described,  in  so  far  as  regaras  the 

employment  of  a  central  stationary  crank, 

C,  and  of  other  cranks,  6«,  carrying  the 

reels  or  bobbins,  and  made  to  revolve 

round  the  same  at  fixed  and  invariable 

distances. 

And  second^  I  claim  the  combination 
of  the  slip  shackle  with  the  elastic  screw 
lanyard,  as  before  described. 


AIEONAVTIC  PEOJBCT  FOK  TftK  flUCCOUB, 
OV  SIR  JOflN  VftAMKLIK  AHD  BIS  COM- 
PANIONS. 

Sir, — When  it  so  happens  that  a  diffi* 
cult  problem  is  published  to  the  world, 
and  simOar  ideas  occur  to  various  indivi- 
duals not  having  any  commuoieaition  with 
each  other,  as  to  the  best  means  of  effect- 
ing its  solution,  I  think  it  may  reasonably 
be  Inferred  that  some  degree  of  feasUnlily 
may  attach  to  their  several  conclusions, 
notwithstanding  they  may  appear  to  the 
generality  of  mankind  as  ratller  visionary 
and  impracticable.  I  merely  make  this 
remark,  in  consequence  of  perceiving  by 
the  newspapers,  that  Lieutenant  Gale 
(one  of  the  most  enterprising  and  expe- 
rienced aeronauts  of  the  present  day) 
has  proposed  the  employment  of  balloons 
as  a  means  of  enabling  persons  to  dis- 
oover  from  an  immense  distance  the  ves- 
sel containing  Sir  J.  Franklin  and  his 
enterpristng  compaoioas ;  whidi  sug- 
gestion happens  to  coincide  with  id^ 
which  oeeurred  to  me  long  since  as  to  the 
jtraotioability  of  delhwating  the  internal 
portion  of  the  polar  regions  (say  to  100 
miles  and  t^mndsin  extent,  by  means  of 
tdesnnpic  observations,  and  sketches, 
mde  at  various  points  from  the  car  of 
a  balloon,  conveyed  in  a  steam  or  sail- 
ing vessel  zroand  the  sen-'girC  coasts 
ainl  boundaries  of  the  Aretie  negions, 
tnm  the  deck  d  whiidi  the  bidloon  might 


be  elevated  or  lowefed  «€  plensoft  by 
ropes,  windlasses,  See.  The  distnnee  m, 
and  course  of  the  vesnel,  vronld  of  coone 
be  ascertained  by  the  log  and  compass ;  so 
that  with  the  aid  of  the  aeronautic  obser- 
vations, persons  might  be  enabled  by  the 
direction  and  trending  of  the  several  in- 
Mets  to  form  a  pretty  reasonable  guess  as 
to  the  probable  existence  either  of  an 
eastern  or  western  passage.  Without, 
however,  making  any  further  reference 
to  this  very  interesting  subject,  I  will  pro- 
ceed at  once  to  that  which  is  of  much 
more  immediate  importance,  namely, 
the  suggestion  of  certain  additional  means 
differing  from  any  hitherto  put  in  prac- 
tice, for  ascertaining  the  precise  position 
of  Sir  J.  Franklin  and  his  party,  and  (if 
still  in  existence)  of  communicating  with 
them,  and  of  affording  them  the  means 
of  communicating  in  return,  and  even  of 
possibly  supplying  them  with  provisions 
fbr  their  immediate  sustenance,  until 
some  method  can  be  devised  to  rescue 
them  from  their  present  forlorn  condi- 
tiour  One  of  the  peculiar  advantages 
of  this  suggestion  consists  in  its  capa- 
bility ef  being  put  to  the  test,  without 
much  less  of  time ;  even  daring  the  pre- 
sent winter  season — without  risk  of  life 
or  any  vast  expense.  And  when  it  is  con- 
sidered that  the  lapse  of  a  few  monthaor 
weeks  only  may  constitute  all  the  diffinr- 
ence  between  life  and  death  to  these  me- 
ritorioos  individuals,  I  feel  quite  satis- 
fled  that  neither  the  Government  nor  the 
publie  will  deem  any  reasonaUe  peen* 
niary  saeriflee  too  great  for  the  trial  of 
any  experiment  affording  the  slightest 
chance  of  effecting  so  desirable  an  ob- 
ject. My  proposition  is  as  follows,  via., 
that  another  expedition  should  be  imme- 
diately fitted  out,  to  consist  of  (say) 

1.  One  large  sailing  vessel  containing 
every  requisite  for  the  comfortable  ao- 
commodation  of  the  several  members  of 
the  expedition. 

2.  One  or  more  other  large  sailing 
vetsds,  merely  for  the  conveyance  of 
coals  and  stores  of  various  kinds. 

3.  Three  small  steam  tus- boats  in  tow 
of  the  above  sailing  vesseM,  bnt  having 
suls  of  their  own  to  assist  in  their  pro- 

C*5ion  when  necessary.  These  tng- 
ts  to  be  loaded  with  coals,  and  to  be 
employed  occasionally,  if  requisite,  in 
towmg  the  other  vessels  by  steam  power 
-^two  of  the«e  sa»n  steamers  being' iin 
tended  on  uwur  ai'rit^il  at  their  desthiiK 
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tion   for   ad&Te   serriee,   tnd   one  in 


4.  Eaeh  of  the  Bteamen  to  oarrj  out 
s  eouple  of  well-floiBhed  balloons ;  one 
fbr  immediftte  use^  and  the  other  to  be 
in  reserre,  each  capable  of  cairying  at 
least  one  indhridaai,  together  with  all 
necessary  apparatus  for  making  obsenra- 
tions,  or  for  the  exhibition  of  signals, 
and  each  vessel  baring  windlasses  fixed 
upon  their  decks,  ropes,  &c.,  for  the 
purpose  of  enabling  each  balloon  to  be 
raised  or  lowered  at  pleasure ;  as  well  as 
apparatus  for  generating  gas  when  ne- 
cessary fbr  their  inflation;  to  prevent 
the  too  frequent  repetition  of  which 
latte*  operation  and  the  waste  of  gas, 
Aere  would  be  no  great  difficulty  in 
withdrawing'  the  same  from  the  bal- 
loons when  not  required,  and  compress- 
inglt  by  steam  power  or  manual  labour 
into  appropriate  reservoirs  for  fiiture 
use. 

5.  There  should  also  be  prepared  a 
laige  number  of  smaller  balloons  to 
carry  (say)  from  I  to  5  lbs.  each,  to 
serve  as  dispatch- carriers  with  append- 
i^ges,  as  afterwards  described;  «so  a 
much  larger  number  of  dispatch-cases, 
which  may  be  attached  to  cokored 
caoutchouc  balls  to  render  them  con- 
spicuous, and  also  a  similar  number  of 
small  grenades  fbr  producing  explosive 
reports,  and  touch^ string  for  suspending 
and  igniting  the  same ;  also  lithographic 
or  small  printing  presses,  WedgwcKod'a 
manifold  writers,  &c.,  for  rapidly  multi- 
plying dispatches;  also  materials  of 
every  kind  for  the  mannfiicture  of  bal« 
loons  during  the  passage  out,  and  after 
arrival;  also  several  portable  (Galifor- 
nian)  dwcQing-houses  and  cabins,  for 
fbrming  a  commodious  depdt  and  fbr 
storing  goods,  coals,  &c. ;  abo  all  requi- 
site telegraphic  and  philosophical  appa* 
rattts,  pardeularly  aerometers,  for  readily 
and  accurtttely  determining  the  velocity 
of  the  wind ;  also  sledges  (which  might 
be  propelled  on  the  ice  or  snow  by  bal- 
loons, Kites,  ftc.),  as  well  as  canister- 
preserved  provisions,  adapted  for  trans- 
mission by  Indloons. 

Upon  the  completion  of  these  arrange-' 
ments,  I  propose  that  the  ■  expedition 
should  proceed  to  some  eligible  position 
on  the  coasts  and  boundaries  of  the  Are- 
tic  r^fions,  and  as  centra!  as  possible,  so 
as  to  admit  of  an  equal  range  by  steam* 
boat  to  esst  and  west    At  mat  pomt  the 


main  depot  rfionld  be  estabfishad,  and  at 
soon  as  possible,  operatidhs  eommenoed, 
both  at  such  depM  and  at  various  points 
of  the  adjacent  coasts,  bv  means  of  the 
steaniers.  These  operations  to  consist, 
in  the  first  place,  of  brilliant  night  sig- 
nals exhibited  from  the  cars  of  balloons, 
which  could  be  seen  in  a  dear  atmo- 
sphere at  a  vast  distance  (indeed,  much 
further  than  signals  by  day),  accompa- 
nied with  the  firing  of  guns  (in  fsvour- 
able  states  of  wind),  fireworks, '  &c.,  so 
as,  if  possible,  to  obtain  return  signals 
ttom  Sir  J.  Franklin's  party.  Should, 
however,  all  attempts  of  this  description 
fidl — ^which  I  can  scarcely  suppose  pos- 
sible,  if  the  whole  or  any  of  the  party 
still  exist — I  then  propose,  by  means  of 
the  dispatch  -  carriers  afterwards  de- 
scribed, to  precipitate  in  every  direction 
over  these  regions,  at  short  distances 
.  f^m  eaeh  other,  several  thousand  balls 
or  oases,  painted  of  various  colours,  con- 
taining dispatehes  and  instructions  to 
Sir  J.  Franklin  and  his  ^arty,  and  also 
numerous  other  such  dispatches,  with 
small  readv-fiUed  balloons  attached  thers- 
to,  and  otner  cases  contdning  pencils 
and  paper,  to  facilitate  the  transmission 
of  return  dispatches  from  any  of  the 
party,  wherever  situate,  on  the  first 
favourable  state  of  the  wind  to  reach  any 
of  the  persons  in  search  of  them,  so  as  to 
obtain  from  the  parties  themselves  the 
particulara  of  their  precise  position,  which, 
when  once  ascertained,  the  direction  and 
(Bstance  might  be  readily  computed,  and 
a  regular  communication  opened,  and 
even  provisions  transmitted  oy  balloon- 
earriera  of  larger  dimensions,  (say  to 
carry  eanisten  of  10  or  20  lbs.  each,) 
which  could  be  forwarded  in  succession, 
and  caused  to  descend  gradually,  either 
by  causing  part  of  the  gas  to  escape  or  by 
using  two  balloons,  and  detaching  the 
uppermost,  or  by  parachute,  which  could 
easily  be  efTected  by  noticing  the  diree- 
tkm  and  velocity  of  the  wind,  and  the 
time  at  which  descent  should  take  place, 
which  might  be  determined  and  carried 
oat  widi  sufficient  accuracy  by  the  me- 
diod  afterwards  described,  which  I  have 
already,  unon  a  small  scale,  experimen*- 
tidly  nravea  to  sucoeed.  Perhaps  I  may 
here  oe  allowed  to  state,  Aat  upon  the 
first  blush  of  diis  matter,  I  thought  of 
enrploying  ehronometers  in  connection 
with  a*  movement  similar  to  the  striking 
part  of  a  tAoA  fbr  putting  an  sJartmi  into 
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action,  tg  attain  the  twofold  object  of 
releasing  the  dhpatcb  balls  at  any  given 
period  of  time,  and  of  igniting  the  gren- 
ades, as  afterwards  mention^,  hj  per- 
cussion caps ;  but  the  expense  of  such  a 
method  presented  an  almost  insuperable 
objection  to  my  scheme;  in  sketching  out 
which  by  candle-light,  it  immediately 
occurred  to  me  that  a  common  well-made 
candle  might  be  made  to  answer  such 
purposes  verv  completely,  as  follows — 
viz. :  To  each  dispatch-carrier  I  propose 
to  have  suspended  alight,  tubular-shaped 
lantern  for  containing  the  candle  (with  a 

S stent  wick  that  wiU  not  require  snuf- 
ng).  On  each  side  of  this  lantern  I 
would  form  a  series  of  very  small  holes 
from  the  top  to  the  bottom  thereof,  in 
lines  centrally  opposite  to  each  other, 
with  a  door  or  slide  in  front  sufficient  to 
enable  the  candle  to  be  fixed  accurately 
in  its  place,  and  for  the  insertion  of  fine 
strings  or  threads  through  such  small 
holes  as  are  opposite  to  each  other,  hav- 
ing first  passed  through  the  wick  of  the 
candle ;  which  lid  or  slide,  on  closing  the 
opening,  should  also  cover  such  small 
apertures,  so  as  to  prevent  any  action  of 
(he  wind  from  interfering  with  its  uni- 
form combustion.  Now  supposing,  for 
example,  I  desired  to  send  a  dispatsh  or 
canister  of  provisions  a  certain  distance 
(say  90  miles),  having  candles  already 
prepared,^  which  shall  have  been  proved 
oy  experiment  to  burn  out  in  such  con- 
structed lanterns  only  at  a  given  rate* 
say,  for  instance,  in  four  hours,  and 
suppose  the  velocity  of  the  wind  moving 
in  tne  proper  direction  to  be  30  miles  per 
hour,  and  that  I  divide  the  length  of  the 
candle  into  four  equal  parts,  and  pass  the 
string  through  the  wick  and  opposite 
holes  in  the  lantern  at  the  thurd-hour 
division  thereof,  and  that  to  the  ends  of 
the  string  I  suspend  a  dispatch-case  or 
canister  :  then,  after  lighting  the  candle 
and  starting  the  balloon,  I  should  know 
for  ceruinty  that  in  three  hours  tiie  string 
would  be  burnt  through,  so  as  to  release 
and  precipitate,  as  before  mention^,  the 
dispatch  ball  or  canister,  having  at  that 
time  travelled  the  required  distance  of  90 
miles.  I  am  aware  that  in  great  dis- 
tances, either  from  slight  misdueulations 
of  the  velocity  of  the  wind  or  other 
causes,  exact  accuracy  could  not  be  ob- 
tained ;  but  if  provision  packages  could 
be  transmitted  under  such  circumstances 
within  half  a  mile,  or  even  a  mile  of 


their  desired  destination,  and  dispatch 
balls  scattered  around  the  locality,  in- 
forming the  parties  that  such  packages 
had  l)een  forwarded,  or  of  their  intended 
transmission  at  a  certain  time,  and  by  the 
explosion  and  reports  from  the  grenades 
afterwards  described,  I  think  there  can 
be  no  doubt  of  their  being  discovered  and 
secured,  even  during  twilight.  With  a  si- 
milar intention  of  attracting  the  attention 
of  these  parties,  small  ropes  with  a  series 
of  coloured  dispatch  balls  and  streamers^, 
might  be  trailed  over  the  ice  and  snow  by 
means  of  balloons,  their  velocity  depend- 
ing on  the  force  of  the  wind,  length  of 
rope,  and  consequent  friction,  which 
might  readily  be  estimated ;  or  any  length 
of  string,  with  small  coloured  streamers 
attached  Uiereto,  or  strong  light-coloured 
tape  might  be  laid  on  the  surface  in  the 
direction  of  the  wind,  beins;  uncoiled  fvoni 
reels  carried  and  suspended  under  such 
balloons.  In  a  similar  manner,  as  before 
described,  might  any  moderate  number  of 
dispatches  be  conveyed  and  precipitated 
from  the  same  lantern  (say  to  40  and  up* 
wards,  and  weighing  two  ounces  each)  at 
any  required  distances  from  each  oUier 
by  passing  an  equal  number  of  stri^ga 
through  the  wick  of  the  candle  at  propor- 
tionate lengths  thereof.  I  propose  also 
to  have  these  strings  impregnated  with 
nitrate  of  potash,  to  render  tnem  slowly 
combustible,  sp  as  to  ignite  tiie  oontenta 
of  small  grenades  or  packets  of  gun- 
powderr  thereby  producing  a  loud  report 
at  the  time  of  tneir  descent,  by  which 
means  every  chance  would  be  afforded 
Sir  J.  Fran]Llin*8  party  of  obtaining  such 
dispatches,  making  known  their  poettion, 
ana  obtaining  supplies.  If,  however,  the 
means  I  have  proposed  (if  carried  out) 
should  altogether  fail,  and  if  a  reward  of 
5000/.,  or  any  other  large  amount  abonUl 
be  offered  by  the  Government  for  the  dis^ 
oovery  of  those  parties,  either  living  or 
dead — as  already  suggested, — I  have  no 
doubl  that  many  ancTvery  desperate  at« 
tempts  will  yet  be  made  to  attain  thatob* 
ject,  in  which  case  I  should  recommend 
that  every  vessel  should  carry  out  a  cer* 
tain  number  of  these  dispatch-carriers 
(which  I  think  might  be  manufiictured  of 
cambric  muslin,  varnished,  for  less  than 
ten  shillings  each),  to  afford  them  die 
means  of  communicating  to  their  friends 
occasionally  their  position  and  require* 
ments,  so  as  to  prevent  the  future  occur- 
rence of  so  unfortunate  a  catastrophe. 
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HftTing  now  described,  and  I  hope 
detailed  snflBciently,  the  **  modus  cpe- 
randi"  of  my  plan,  I  cannot  bat  imagine 
that  many  of  your  readers  will  immedi- 
ately presume  the  applicability  to  pur- 
poses of  warfare  of   the  mode  herein 
oetailed    of  precipitating  and    igniting 
grenades  as  well  as  to  commercial  and 
philanthropic  objects.    I  sincerely  hope, 
Aowever,  that  so  destructive  a  system 
may  never  be  brought  into  operation; 
for  let  one  only  fancy  to  himself  the 
arrival  by  the  wind  from  a  distance  of  a 
thousand  such  machines  passing  in  pa- 
rallel lines  over  London,  Rome,  or  any 
-other   large   town,  or  over  a  fleet  of 
sailing  veeseh,  and  suddenly  letting  fall 
a  shower  of  ten  thousand  grenades,  con- 
taining explosive  or  inflammable  sub- 
stances   or   fluids,  iffnitable  in  a  few 
seconds  almost  simultaneously  in  every 
direction ;  or  even  letting  fall  a  similar 
quantity  of  balls  or  stones  from  a  mile  or 
upwards  in  height ;  all  this  I  am  quite 
satisfied  could  be  accomplished,  not  only 
very  easily,  but  at  a  very  moderate  out-^ 
lay.  This  application,  however,  I  should 
not  have  alluded  to,  only  that  I  could 
not  complete  my  scheme  without  dlvulg  • 
ing  the  idea,  and  therefore  I  think  It 
better  to  publish  to  the  world  this  latter 
application,  so  as  to  place  all  nations  in 
an  equally  advantageous  position,   sup- 
posing  that   such    a    destructive    and 
eowardly  system  of  warfare  were  ever  to 
be  had  recourse  to.      A  similar  mode  of 
regulating  the  time  of  explosion  might,  I 
think,  be  advantageously  employed  for 
the  blasting  of  rocks.— I  am.  Sir,  &c., 
W.  H.  James 

Kovember  20th,  1849. 

P.S.— I  have  very  little  doubt  that 
many  sober-minded  people  will,  if  they 
should  happen  to  bear  of  this  aerial  pro- 
position, set  me  down  as  a  visionary 
schemer ;  but  I  shall  willingly  bear  all 
the  obloquy  of  such  a  designation,  if  any 
idea  herein  divulged  shall  be  found  use- 
ful in  assisting  to  accomplish  the  rescue 
of  Sir  J.  Franklin  and  his  companions, 
or  in  relieving  the  minds  of  their  re- 
lations and  friends  from  the  agonising 
state  of  suspense  which  they  have  so 
Jong  endured. 

»m»FS.— TH«  BISr  POSITION  OF  TBS  AXR- 
TBSSBL. 

Sfa*,— There  exists  a  difference  of  opinion 
as  to  the  best  position  of  an  air-vessel  to  be 
filsoed  u  rehition  to  the  working  barrel  of  a 


pmnp.  I  find  sosoe  are  of  opinion  that  the 
air-vessel  should  be  immediately  above — 
others,  below  the  working  barrel.  The  evil 
(in  the  present  instance)  songht  to  be  reme- 
died by  the  introduction  of  an  air-vessd,  is 
the  shock  experienced  both  at  the  lift  and 
retnm  of  the  backet,  but  more  particolarly 
at  the  lift;  and  the  question  is — Where 
must  an  air-vessel  be  fixed,  so  as  to  be  the 
most  effectual,  above  or  below  the  working 
barrel  of  the  pump  ? 

I  am  induced  to  make  the  inquiry  through 
your  valuable  and  extensively  •  circulated 
Magazine,  from  knowing  that  it  will  meet  the 
observation  of  those  best  infbrmed  on  the 
subject.  I  am,  Sir,  yours,  &o., 

William  W.  Hulsi. 

Maoetaetter,  Oct.  18, 1848. 

▲ROAHn   CANDLXS. — ^MR.  OROSLRT's* 

Sir, — Being  so  far  norths  and  only  re- 
ceiviog  your  excellent  Magazine  in  monthly 
parts,  any  notices  which  I  may  send  are 
likely  to  be  anticipated   by  writers  more 
fiivourably  situated.     In  looking  over  your 
Number  for  September  8th,  I  see  a  long 
list  of  inventions  patented  by  Mr.  Henry 
Crosley,  of  Surrey,  C.E.    No.  14  is  a  can- 
dle upon  the  priodple  of  the  Ai^and  lamp, 
the  wicks  to  be  made  hollow,  and  a  current  of 
air  to  be  allowed  to  pass  up  the  said  hollow, 
and  consequently  through  the  centre  of  the 
flame.     It  is  now  about  sixteen  years  since 
I  amused  myself  constructing  candles  upon 
this  plan ;  and  certainly  I  obtained   some 
which  gave  abundantly  large  and  brilliant 
flames,   consuming,   however,  with  corre- 
sponding rapidity.    Not  having,  as  I  con- 
ceived, all  the  apparatus  and  conveniences 
for  carrying  out  the  experimenta  in  a  satis- 
factory manner,  I  abandoned  the  enterprise, 
after  recommending  it  to  better  hands.    I 
communicated  the  idea  to  Measrs.  Thom- 
son, of  Dalkeith,  who  are  allowed  to  rank 
among  the   first  candle  manufacturers  in 
Britain ;  but  the  circumstance,  I  presume,  of 
having  more  certain  and  profitable  under- 
takings on  hand,  prevented  them  from  at- 
tempting to  perfect  the  invention.     Shortly 
after  this,  I  happened  to  be  looking  over 
"  Hebert's  Eneydopasdia,'*  (at  least,  that 
is  the  work  if  my  memory  does  not  fail  me,) 
and  was  gratified  to  find  that,  long  before, 
the  idea  of  applying  the  Argand  principle  to 
candles  had  been  suggested  by  the  celebrated 
Gay  Lussae,  and  that  a  patent  had  after- 
wards been  actually  taken  out  by  one  or 
more  gentlemen  in  London,  I  think,  for  car- 
rying the  thing  into  practical  execution. 
Why  it  has  never  been  accomplished,  so  as 
to  bring  such  candles  into  common  use,  I 
am  not  prepared  to  say,  but  it  appears  to 
me  that  there  are  no  practioal  difficulties 
which  night  not  by  skill  and  perseveranos 
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be  oyercome.  I  do  not  metok  to  «att  tmf  m- 
flections  opon  Mr.  Croskf  for  bringim^  for* 
mwtd  the  idea  m  now,  and  taking  oat  a  pataot 
lbr.it.  Tlie  idea  may  have  bean  as  original 
to  Mm  as  to  Gay  Liuaae,  or  myaelf ;  but, 
after  all,  there  appears  to  benogreatstfetoh 
of  the  inTtntive  faculty  neeessary  to  trans* 
ftr  the  painoiple  from  the  flame  of  a  lamp  to 
that  of  a  candle,  or  any  other  flaoM. 

1  am,  cnr,  yonrs,  &o>, 

D.  Mackib. 
Tain  Royal  Academy,  Noyember  22, 1849. 

Q&AMOLATION  OF  UEAD. 

Sir,— Will  yon,  or  any  of  your  correspon* 
denti,  be  kind  enongh  to  inform  me  the  best 
method  of  redacing  lead  to  a  fine  ttate  of 
division  ;  to  about  tiie  same  degree  as  that 
of  file*dast.  When  lead  is  sawn  with  a  car- 
penters's  saw,  the  particles  prodoced  are  in 
the  state  and  size  I  am  desirous  of  obtain* 
ing ;  but  how  to  produce  two  or  three  tons 
of  it  per  day  in  this  form  is  the  difficulty. 
1  find  when  six  or  eight  circular  saws  are 
brought  to  act  on  a  pig  of  lead,  they  become 
dog^  by  the  saw-dost  which  introduces 
itself  between  the  saw,  and  soon  impedes  tbe 
operation.  How  rasping  would  succeed  I 
am  not  able  to  say,  (I  mean  a  collection  of 
rasps  fixed  in  a  frame,)  but  a  single  rasp 
worked  by  hand  answers  tbe  purpose  very 
well. 

I  am  aware  that  melted  lead  may,  by  being 
agitated  in  a  wooden  box,  be  brought  into  a 
•tate  of  powder,  but  this  plan  cannot  be 
adopted  in  a  manufactory,  where  three  or 
fonr  tons  are  required  daily. 

Should  any  of  your  correspondents   be 
able  to  give  me  the  required  information^  I 
ihall  be  very  much  indebted  to  them. 
I  am.  Sir,  yonrs,  &c., 

I.P.E. 

Swanses,  July  5, 1840. 


SPBCIFICATIOMS  OF  SNOLI8H  PATBMT8  BN- 
ROLLBD  DURING  THB  WBBK  BNDINO 
29th  OF  NOTXMBBR,  1849. 

Pbamcts  Edward  Coubgravb,  Brighton, 
fentleman.  For  impropemmUt  in  tAa  nuamg 
^  ewmmmnieating  betwm  ike  pastmifftr§ 
md  guard  of  a  railway  train^  or  hetwem  the 
guard  and  eagine  driver;  paris  qf  which 
kaprovemtnU  are  aitomiieaile  to  working 
mgmale  on  railwage.  Patent  dated  May  22, 
1S49. 

Mr.  Colegrava'a  inveiitioB  eonsiats — 

1.  In  an  alamm  to  be  worked  by  tbe 
jawangars,  for  the  panose  of  attimcting  the 
.attention  of  the  g/amU,  and  wUeb,  wkm 
modified,  ia  appUoable  as  a  atstiaa  a%BaI. 

2.  In  a  moveable  lamp  or  YiaiUe  signal, 
isr  thapoipoae  of  iadieating  ia  wluBh  ear- 
iringa  hia  ymaamu  ia>ragMi>ad.    JUd, 


S.  Id  an  elaatie  flexible  lobe  for  eonmu- 
nloating  between  tbe  driver  aiid  guacd. 

The  audible  aignal  or  alarum  eonaiala  of  a 
bell,  provided  with  a  striker,  which  ia  flxed 
on  the  top  of  a  vertical  crank  rod,  wfaiob  la 
worked  by  several  studs  placed  at  right  angles 
thereto  on  the  face  of  a  star  wbeel,  theapin- 
die  of  which  carries  a  piiuon  at  the  oppoette 
extremity,  into  which  gears  a  toothed  wheel, 
keyed  on  a  spindle  which  carries  at  the  otlnr 
extremity  a  rigger  wheel,  over  wbieh  paaea 
an  endless  cord.  This  appantos  is  IndoMi 
in  a  suitable  ease  fixed  on  the  top  of  He 
carriage ;  and  the  endlesa  cord  paaaea  to 
aoDther  rigger  wheel  below,  to  wUeh  a 
winch  handle  is  attadiefl  ier  the  paaaaqpsr 
to  tnm,  whereby  the  endless  eotd  will  wtt 
the  machinery  in  motion,  and  prodnoe  a 
anocesaion  of  taps  upon  the  bell ;  the  nunber 
of  which  may  be  regulated  as  required. 

Tills  apparatus  may  be  used  aa  a  ata- 
tion  bell,  for  small  stations,  by  having 
a  small  with  similar  mechanism^except 
that  the  handle  acts  upon  the  wheel-work 
direct,  instead  of  through  the  medium  of  tte 
endless  cord,  and  is  fixed  upon  a  suitabb 
«  standard  within  reach  of  the  attendant;  m. 
the  case  of  large  ones,  the  apparatus  ia  flsed 
between  two  tall  columns. 

The  visible  signal  consists  of  a  lamp  plaead 
ina  case,  open  at  top,  and  attariwd  bycfaadaB 
to  eonnterbalanoe  weighte;  a  aaltable  ea«eg 
snrrounds  all,  and  secures  it  oataide  the  ear- 
riage  to  the  top  of  the  roof.  At  ordiaary 
tinaea  the  lamp  is  kept  within  the  sheath  by 
a  apring,  Fhidi  takes  into  a  recess  formed 
in  a  vertical  rod  attached  to  the  bottom  of 
the  lamp.  A  cord  is  attached  to  thia  apring, 
by  pulling  which  the  spring  is  released  frosa 
the  recess,  which  allows  the  counterbalance 
weights  to  act,and  raiseup  the  lamp,  present- 
ing a  ifinble  aignal  to  the  guard.-  Tlie  lamp 
may  be  brought  within  the  sheath  again  by 
turning  a  winch  handle.  The  apparatns  by 
which  the  guard  is  enabled  to  commnnieate 
with  the  engiae  driver  oonaiata  of  a  fleadfale 
inbe,  made  in  lengths,  and  screwed  togeHier, 
whicb  extends  the  whole  length  of  tbe  tcaaa. 
To  the  end  near  the  guard  is  attaelwd  a 
flexible  air-bag,  or  bellows,  by  conpresali^ 
which  air  will  be  propelled  through  the  tnbe, 
and  pass  into  the  whistle  fixed  at  the  otiier 
end,  close  to  the  engine  driver,  signaliaing 
him  to  stop  the  train. 

dame. — 1.  A  sounding  apparatus,  or 
alarum,  su<^  as  described,  actuated  byhand 
labour  or  steam  power,  instead  of  oloekiroilc 
or  springs,  consisting  of  a  bell  and  banaaav 
or  strike,  supported  en  a  vertical  shaft  with 


projections  or  stude  on  a  whed  or  atar, 
amnged  atonnd  an  axle  worked  by  ti     ' 
gearii^,  aotnated  by  hand  lahonr  or 
power,  BO  aa  to  ;      ' 
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J.  A.pwlMur>flOiitUmttoft#nd  fypHiwtann 
of  a  Tlfllbl«  lignal  for  railrnqf  pnryoMtt.MMiii 
as  described,  consisting  of  a  moyeable.Iaoip 
••T'nubte  signal,  mm^  by  mighte,  jeorda, 
and  pullsys,  for  coAuminioaUng  wiUi  the 
^gaard. 

3.  Hm  application  of  fchis  apparatus,  in 
.MiliimotioB  with  the  alaram,  so  as  not  on^ 
to  attraot  the  attention  of  the  guard,  bttt 
.alao  to.  indicate  to  him  in  what  carriage  or 
oompartment  is  the  person  •  tcqnirisg  Im 
presence* 

4.  The  use  of  an.appaiattta  for  eommnni- 
catittg  between  the  engine  driier  and  guard, 
«i«hi«fa  conaiita  of  an  elastic  flexible  tube, 
«OBipoted  of  a  coil  of  ateel  wire  coverad  with 
TBloaniaed  oaonlchonc,  with  a  whistle  at- 
tached to  the  end  near  the  drirer,  and  a 
Uowing  apparatus  at  the  other  end,  for 
driving  wind  or  air  throuf^  the  tnbe. 

fiojiOMON  laAABL  Da  Costa,  St.  Helens, 
Xlity  of  Ifondon,  C.  £.  For  improvtmmte 
m  vmnh  far  holding  §oUds  or  Jhnda,  amd 
im  mMchkurjf  fw  wumitfttctwnng  such  vm- 
ml$.    Patent  dated  May  22, 1849. 

These  improvemcatarelate ;  firstly,  to  the 
nsUing  or  atemping  casks  of  shset  metel 
with  a  shoolder-piece  at  each  end,  against 
whioh  a  dosas-  shaped  head  fita,  which  is  made 
tight  by  the  application  of  aa  exterior  ring, 
and  brasing  and  soldering.  The  cask  may  be 
.aiade  of  two  or  uore.pisoes  liretsd  together, 
•ad  the  bung-hole  may  be  in  the  under  side 
of  the  cssk,  nsar  Um  head,  in  which  the  tap- 
hole  is  made.  Secondly,  to  the  making  of 
liollow  articles  in  metal,  or  plastic  mttexkls, 
is  Booalds  or  dies. 

1*  The  mills  employed  for  the  purposes 
of  this  invention  consist  of  a  top  rolkr, 
jwslled  out  la  the  middle  with  the  tends 
ohaped  so  as  to  form  the  shoulder-pieoss, 
and  of  less  diameter  than  the  intended  oask, 
aad  of  an  under  roUsr  curved  inwards  to- 
wasds  the  osntrs,  to  fit  the  upper  one.  A 
.bending  roller  is  snitably  supported,  oppo- 
site the  space  between  the  top  and  bottom 
loUeiu,  and  the  whole  driven  by  toothed 
.fearing.  One  of  the  brasses  of  the  top 
roller  is  made  in  the  shape  of  a  sphere,  for 
the  purpose  of  sllowing  of  ite  bring  lifted  up 
to  sup  off  the  cask  when  oompleted*  Or, 
Jastead  of  using  a  bottom  roller,  in  oae 
jpiaaSt  two  haU-rolless  having  their  peri- 
jhtr*^  suitshly  curved  iawaids,  msy  be  em- 
4ds9ad.  Or,  a  mould,  one  half  of  which  is 
jfiged,  aad  the  other  moveable,  by  meane  of 
a  screw-rod  and  wineh  haadlest  laay  ha 
{gnbefeitntod  for  either  of  the  preeeding  ap- 
4paBstuaes.  Witiun  the  asoald  Is  a  xoUor 
minn'*rH  to  two  exaaks,  whieh  are  driven 
tfrr"g^  the  ioterveation  of  toothed  gearing 
.  vaia  shaft    Tha  nller  is  brought 


;  when  a  sheet  of  metal  is  iatio- 
daeed,  aad  secarriy  held  bya^rip  atteched 
te  the  atetionary  half  of  the  mould.  After 
this  the  roller  is  made  to  revoke,  where- 
by, the  sheet  ii  forced  into  the  mould,  and 
asaunes  the  appearance  of  three  quarters 
of  a  cask,  llie  mould  is  subsequently 
opened,  and  the  oask  removed,  the  edges  of 
•which  arc  bnonght  together  by  clamps,  aad 
riveted.  Lastly ;  it  is  proposed  to  manu- 
faotare  hexagonal  casks  by  mesas  of  a  die  aad 
stemper. 

2.  To  produce  vessels  or  hollow  fbrms  in 
jnetal,  or  some  plastic  material,  a  fixed  mould 
with  a  core  attached  .to  the  bottom  of  a 
eerew-Eod  are  employed.  A  small  quantity 
(whichtexperiencewUl  determine)  of  molten 
metal,  or  clay,  &c.,  is  placedin  the  bottom  of 
the  mould,  and  the  core  brought  down  by 
turning  the  screw  rod,  which  will  have  the 
effect  of  squeeaing  the  material  up  into  the 
space  between  the  core  and  mould,  and  also 
into  the  sunken  portions  of  their  surfaces. 
When  it  is  derired  to  make  the  metal  finer, 
or  the  impression  sharper,  the  article  is 
subjected  to  the  action  of  another  die  in  the 
asusl  manner.  In  the  case  of  the  article 
being  in  clay,  &o.,  it  is  riipped  off  the  cobs, 
and  subsequently  baked  or  dried. 

CZuiaw. — 1.  The  vessels,  or  cssks,  manu- 
£Mtuaed  as  described,  and  the  machinery 
employed  therein. 

2.  The  mode  of  pressing  up  ia  moulds,  or 
dies*  vessels,  or  hollow  forms,  composed  of 
BBoltea  or  semi-molten  metal,  so  as  to  pno- 
duce  the  required  sbape,  which  may  again  be 
subjected  to  the  action  of  another  die  or  diss 
in  Uie  usual  manner,  when  it  is  required  to 
jnake  the  metal  finer  or  the  impresrions 
sharper. 

3.  The  method  of  nuddng  vessels,  hoUow 
shapes,  or  foans,  by  pressing  days,  ee- 
mente,  or  other  plastic  material  in  a  mould 
or  die  from  the  bottom  upwarda,  which  pre- 
vente  the  formation  of  air-biU)blea,  and, 
ooascquently,  of  holes  in  the  plastic  mate- 
rial ;  and  which  msthod  does  not  require  a 
disc  die,  as  is  necessary  in  meat  articles  of 
this  natun,  which  is  held  on  cross  pieces 
that  raise  up  and  separate  the. material  from 
the  Bkould  as  it  passea  througbf  as,  for  in- 
stsaoe,  in  tobaeso  pipes. 

Piaaas  AaHAND  LicosiTa  db  Fontaxnb- 
MOBBAO,  South-Street,  Fiosbury.  For  tor- 
UiMimpro9omefUoiHW€a$rinff.  (A  oomma*- 
nieation.)    Patent  dated  May  22, 1849. 

CTafaM.— 1.  CoBStmcting  a  cylinder  with 
moveable  pegs,  and  the  adapting  thereof  to 
supoBsede  the  use  of  peiforated  csKds,  or 
other  rimilsr  means,  for  .producing  figured 
tissues,  as  hsfors  described  ia  refennce  to 
fig.1. 

'    2.  Constructing  Bietsllie  bands j^vided 
idthJBiovosblf  psgi  or  juitableholesrwrither 
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alone  or  combined  to  form  an  endless  cliam« 
and  the  adapting  thereof,  in  certain  cases, 
with  a  cylinder,  to  snpersede  the  nse  of  the 
perforated  cardi,  or  odier  similar  means,  for 
the  production  of  figared  tissaes,  as  before 
described  in  reference  to  figs.  4,  5,  and  6. 

3.  Constmcting  and  adapting  of  two  or 
more  cylinders  provided  with  moTeable  p^, 
to  supersede  the  perforated  cards,  or  other 
similar  means,  for  the  production  of  figured 
tissues,  as  before  described  in  reference  to 
figs.  1  and  2. 

4.  The  employment  of  moveable  pegs, 
keys,  and  conductors,  senring  as  needles,  in 
combination  with  upright  hooks,  by  means 
of  which  the  warp  threads  are  raised  or  left 
stationary  for  the  production  of  the  pattern, 
as  before  described. 

5.  Certain  arrangements  and  oomblna*. 
tions  for  putting  in  motion  the  second  parts, 
in  substitotion  of  the  ordinary  Jaoquard 
machine. 

6.  The  giving  motion  to  the  shuttle  by 
means  of  a  uniform  force,  independently  of 
the  action  of  the  loom. 

7.  Winding  the  warp  threads  on  two  rol- 
lers, having  their  weight  acting  always  on 
them  and  on  the  warp  threads^ 

Andrbw  Cnossu,  Glouoester-plaee,  New- 
road,  Middlesex,  Esq.  For  improttmenit 
in  itmmng  kidet  and  $kint,  and  alto  in  dpe- 
inff  fabricM  and  iuManees.  Patent  dated 
Maj  24,  1849. 

The  patentee  (the  celebrated  electrician, 
we  presume),  who  disclaims  the  latter  part 
of  the  title  of  his  patent,  "  and  also  in  dye* 
ing  faMe$f*'  States  that  his  invention  con- 


1.  In  subjecting  sldns  or  hides,  for  the 
purpose  of  unhairing  them,  to  hydrosul- 
phuret  of  lime,  which  is  obtained  by  passing 
sulphuretted  hydrogen  through  lime  and 


2.  In  submitting  the  sldns  or  hides,  during 
the  process  of  tanning,  to  electric  or  gal- 
vanic effects,  by  pla&g  a  plate  of  lead 
and  a  plate  of  sine  on  opposite,  sides  of 
the  pit,  and  connecting  them  by  a  metal 
strap  above  the  level  of  the  water.  The 
skins  are  suspended  in  the  pit  for  a  week, 
in  water,  which  is  converted  into  ooze  or 
tanning  Uqaor,  of  a  strength  of  15*  saccho- 
rometer,  1^  the  addition  of  bark.  Or,  the 
water  b  removed,  and  ooze  substituted  for 
it.  The  strength  of  the  ooze  is  succes- 
sively increased  5*  everj  week,  until  it 
attains  45*,  when  the  tinning  operation  is 
completed. 

CMm*.— 1.  Sulqecting  skins  or  hides  to 
hydrosulphuret  of  lime. 

2.  The  employment  of  the  means  for 
producing  electric  or  galvanic  eifoets  during 
the  tanning  of  skins  or  hides. 

Rmne  Rxioa,   St.  John-street,  Smi^- 


iield ;  and  Ashlst  Paston  Puob,  M«r« 
gate,  Kent,  chemist.  For  impro9€wtmU9  m 
the  mamtfactwre  and  refining  ^f  sugar  smd 
saccharins  mattsrs.  Patent  dated  May  24, 
1849. 

Claims. ^l.  The  use  of  the  hyposulphite 
of  lime,  the  hyposulphite  of  magnerina, 
the  hyposulphite  of  barium,  the  hyposul- 
phite of  strontium,  either  singly  or  in  eoB« 
junction  with  the  solutions  of  aMd  sulphate 
of  alumina,  add  aeetate  of  alumina,  or 
acetic  acid,  as  defeeators  of  sugar  and  sac- 
charine matters. 

2.  The  use  of  the  hyposulphits  of 
alumina  as  a  defecator  of  sugar  and  saocfae- 
rine  solutions. 

3.  Tiie  use  of  the  hydrosulphuret  of  tbe 
sulphide  of  magnesium,  tbe  bisulphuret  of 
magnesium,  or  the  sulphureta  of  magaeaiua; 
the  hydrosnlphnret  of  the  sulphide  of  cal- 
cium, the  bisulphuret  of  calcium,  or  tiie 
sulphurets  of  calcium  ;  the  hydrosulphuret 
of  the  sulphide  of  barium,  the  bisulphuret  of 
barium,  or  the  sulphurets  of  barium;  the 
hydrosulphuret  of  the  sulphide  of  stron- 
tium, the  bisulphuret  of  strontium,  or  the 
sulphurets  of  strontium  ;  as  precipitants  ol 
lead  or  of  any  of  the  salts  thereof  wldc^ 
may  be  found  in  solutions  of  sugar  or  sse- 
cliarine  matters. 

4.  Subjecting  saccharine  solutions,  for 
the  purpose  of  removing  any  sulphuretted 
hydrogen  which  may  exist  in  a  free  state  or 
result  from  the  decomposition  of  the  sal- 
phurets  employed,  to  the  combined  aelioii 
of  heat,  from  steam  or  otherwise,  and  a 
vacuum,  or  to  boiling  in  vacuo. 

5.  The  use  of  sulphurous  acid,  or  the 
hyposulphite  of  alumma,  or  the  hyposul- 
phites which  when  treated  with  an  add,  or 
otherwise,  produce  or  liberate  sulphurooe 
add  as  a  primary  or  secondary  decompo- 
sition to  remove  any  excess  of  sulphuretted 
hydrogen. 

6.  The  use  of  saodiarate  of  lime,  saoohn- 
rate  of  baryta,  or  saccharate  of  strontb  to 
neutralize  any  add  which  may  be  fbund  In 
solutions  of  sugar  or  saccharine  matters  ro- 
sulting  from  the  employment  of  the  aoid 
sulphate  of  alumina  or  the  acetate  of  aha* 


7.  The  use  of  saccharates  of  lime,  of 
baryta,  or  of  strontia,  as  the  source  of  car* 
bonate  of  lime,  carbonate  of  baiyta,  or  of 
carbonate  of  strontia,  which  are  produeed 
by  passing  carbonic  add  gas  into  solutions 
of  these  saoeharates,  and  also  the  appHen- 
tion  of  dther  of  the  carbonates  in  the  rein* 
lag  of  sugar  or  sacoharine  matters. 

8.  The  use  of  saccharate  of  lime,  of 
baryta,  of  strontia,  or  of  magnesia  as  a 

teofcelefasm^of 


source  of  hydrated  saodiarate  i 

baryta,  of  strontia,  or  of  awgnesia,  wUch 

are  produced  by  passing  hydrogen  gas  Into 
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•dhitioiii  of  thMe  laeoluurates  until  none  of 
the  lamo  is  abMrbed,  to  neatnlise  any  add 
or  deoompoM  tny  salt  whkAk  may  exist  in 
eolations  of  sugar  or  saccharine  matters 
lesnlting  from  the  empbyment  of  lead. 

9.  The  use  of  bicarbonate  of  alnmhia,  or 
bloarbonate  of  magnesia,  as  a  defecator  of 
soger  or  saccharine  matters, 

10.  The  nse  of  the  solable  snlphites  as 
defeeators  of  soger  or  saccharine  matters. 

11.  The  ose  of  Mie  solable  solpbites  in 
the  treatment  of  eanes,  or  beetroot,  for  the 
porpose  of  extracting  saccharine  matters 
therefrom. 

12.  The  ose  of  the  solable  hyposnlphites 
in  the  treatment  of  canes,  or  beetroot,  for  the 
purpose  of  extracting  saccharine  matters 
uurefiom. 

Thomas  Goodfbllow,  Tnnstall,  Staf- 
ford, earthenware  manufectorer,  and  Gkoroe 
GoODFELLOw,  Sheltoo,  in  the  same  coaoty, 
potter.  For  improvements  in  the  method  or 
methode  of  preparing  plastic  materials  for 
mamffaeturing  purposes,  Pateni  dated  May 
24,  1849. 

CZoleit.— The  preparation  of  materials  by 
employment  of  laperiDcambent  atmospheric 
pressore,  to  press  oat,  separate,  or  discharge 
water  and  moistare  tberefrom,  according  to 
the  methods  described  in  the  specification. 

2.  The  mixture  of  clay  or  marl  with  com- 
bostible  sabttanees,  in  order  to  the  mana- 
faetoring'  thereof  into  porous  articles 

[The  details  of  this  invention  will  be  given 
in  an  early  namber.] 

Anourw  Smith,  St.  James,  Westmin- 
ster, engineer.  F^  improoemenis  tn  machi- 
neryfoTt  or  methods  qf  mamu/aeturing  rope 
or  cordage, and  in^nroved  modes  o/Jittingtmd 
Msingthe  same.  Patent  dated  May  24,  1849. 

For  specification  and  claims,  see  ante, 
p.  516. 

FaaoBRiOK  SniNBa,  Hyndbarn,  Ac 
crington,  Lancashire,  Turkey- red  dyer.  For 
inynroved  processes  amd  apparatus  to  he  used 
in  the  Turkep'Ted  dye  on  cotton  and  Us 
fairies.    Patent  dated  May  24,  1849. 

These  improTcments  rel^  ■ 

1.  To  a  frame  for  stretching  two  pieces 
of  woven  fabric,  between  which  the  cotton, 
wool,  or  yarn,  or  cotton  fabric  is  placed,  in 
order  to  prevent  iiyury  thereto  from  hand- 
ling daring  the  processes  of  dyeing,  washing, 
and  brightening. 

2.  To  an  arrangement  of  apparatus  where- 
by^the  cotton  is  subjected  to  each  of  the 
before  -  mentioned  processes,  without  the 
necessity  of  their  iMsiog  remoTcd,  or  even 
touched  during  the  operation.    And 

3.  To  an  arrangement  of  apparatus  in 
connection  with  the  drying  stove,  to  facili- 
tate the  cotton  being  pUc^  in  or  withdrawn 
from  it,  and  also  to  regulate  its  degree  of 
dryness. 


1.  The  atretehing  apparatus  consists  of  a 
framework,  carrying  at  one  end  a  supply- 
roller,  round  which  one  of  the  pieces  of 
woven  fabric  is  wound,  and  at  the  other  end, 
but  at  right  anglee  to  the  first,  a  second 
sopply*roUer,  with  the  eeeond  piece  of  woven 
fabric  wound  upon  it  At  i&s  end  of  the 
frame,  opposite  to  the  first  supply-rolior, 
then  is  placed  a  receiving-roller,  and  above 
each  of  them  is  a  small  anti-friction  roller, 
over  which  the  woven  ftibric  ia  led  from  the 
first  supply-roller,  and  attached  to  the  re« 
ceiving  one.  The  other  piece  of  woven 
fabric  is  brought  to  bear  against  that  opon 
the  seoond  anti-friction  rofier,  and  is  also 
made  fut  to  the  receiver,  so  that  on  the 
revolution  of  this  last,  by  means  of  a  winch- 
handle  adapted  to  its  axis,  the  two  pieoes  of 
woven  fabric  will  be  wound  thereon.  The 
two  supply  and  receiving  roUen  are  far- 
nished  with  weighted  levers,  which  may  be 
made  to  act  upon  them  at  oocasioa  may 
reqaire,  for  the  purpose  of  retarding  their 
revolutions,  and  consequently  stretching  the 
fabrics.  The  modus  operandi  is  as  follows : 
•—The  fabrics,  being  wound  upon  their  ra- 
spective  rollers  (on  which  the  weighted 
levers  are  made  to  act),  and  attached  to  the 
receiver,  rotary  motion  is  commanicated  to 
tlds  latter,  while  the  cotton,  wool,  yam,  or 
fabricis  placed  upon  the  woven  fabric  between 
the  anti- friction  rollers,  and  thereby  wound 
upon  the  receiver  between  the  two  fabrics. 
When  this  operation  is  completed,  the  fint 
supply-roller  is  relieved  from  the  weighted 
lever,  and  the  second  piece  of  cloth  is  taken 
off  its  roller,  and,  passing  over  tlie  anti  fric- 
tion rollers,  is  attached  to  the  first.  A  wei^t* 
ed  lever  is  applied  to  the  receiving  roller,  and 
jrotary  motion  communicated  to  the  first 
supply  roller,  whereby  the  two  pieoes  of 
woven  fabric,  with  the  cotton  between  them, 
wiU  be  drawn  over  the  two  anti*friction  rol- 
len  previously  to  their  being  wound  upon 
it,  and  while  in  that  position  are  stitched 
together. 

2.  It  is  proposed  to  employ  a  framework, 
carrying  two  horisontal  rows  of  rollen 
suspended  in  the  dye  vat.  The  top  rollers 
are  furnished  with  tooth  wheels  upon  their 
axes,  and  with  intermediate  pinions,  whereby 
the  roiary  motion  imparted  to  the  firat  (the 
axle  of  which  passes  through  a  stuffing-box 
in  the  side  of  the  vat)  ia  communicated  to 
the  entire  seriei.  The  dye  vat  is  closed  at 
top,  and  provided  with  a  safety-valve,  while 
a  steam  supply  pipe  and  a  waste  cock  are 
adapted  to  the  bottom.  The  two  fabrics 
(stitched  together  with  the  cotton  between) 
are  passed  over  the  first  top  roller  and  under 
the  fint  bottom  roller,  and  so  on  to  the  last. 
The  vat  is  filled  with  dye  liquor,  the  steam 
turned  on,  and  the  material  passed  through 
it  by  reason  of  the  rotary  motion  of  the 
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€BOii|^.the  liq«or  k  ran  offt  and  ito  plM*. 
goppliBd  with  witar,  tl»o«ih  whlob  the  Ibh^ 
rifli  MidiostloB  are  paiee^,  ae  belbm.  vpea 
the  soUan,  to  wash  them.  Laelly,- the^ 
W9tv  ia  replaeei  by  a  brightening  lianor, 
heated  by  a  fire  nnderaeath  the  t«t»  aad  the 
coftton  iqnthi»ngh>it  a»hi  the  two  pieoediag 
CBMi  The  wa^uaff  and  brij^teniag  pto* 
eaeaea  am  npaatod  alternately  mtU  the 
cottoB  baa  attidned  the  fe^iiite  digiee  of 
bi^htneaa* 

3.  The  dryhig  atove  contista  of  a  obaad* 
berwith  a  perfoiatad  floor,  thnrng^  whieh 
the  heated  air  is  made  to  paia,  and  fumiifaed 
with  a  top  and  bottom  row  ckf  roUera*  round 
which  the  fabrie  ia  peaied  aa  in  the  preoed« 
ing  oaae.  On  one  side  of  the  ito^  is  a  ohaas- 
ber,  whieh  conteins  the  fabrics  to  supply 
the  stoTO  and  receiTea  tbem  when  dried. 
In  the  top  of  thisofaamber  is  a  Urgewo<iden 
drnm ,  whieh  receiTCs  rotary  motion  from  the 
prime  mover  and  commnnieates  it  by  meana 
of  bevtd  wheels  and  an  inclined  rod  to  the 
first  of  the  top  roUera,  whenee  it  passes  by 
theintenrention  of  locked  geariogthrovghout 
the  whole  of  tbat  row  to  the  last  roller* 
which  conminnicatea  it  by  bevel  wheela  and 
an  inclined  rod  to  three  earrjing  rollers  sns- 
pended  abote  the  top  row.  The  fabrtoa  are 
led  OTor  the  top  and  under  the  bolteaa 
rollers  and  along  the  top  of  the  earrfersosi 
of  the  stoTO  to  between  the  wooden  drnm» 
and  a  roller  placed  above,  whenee  it 
passes  throDgh  a  folding  apparatus  to  tbe 
bottom  of  the  ehamber.  The  speed  of  the- 
fabrics  through  the  stove  may  be  regulated 
aeeording  totbe  degree  of  dryneea  de^red  to 
be  obtained. 

C/atmt.-^l.  Stretohing,  between  two  pieoea 
of  woven  fabric  cotton,  either  in  the  atato 
of  wool  or  yam,  or  in  any  of  the  inters 
mediate  stagea,  or  in  snob  of  ite  fabriea 
aa  cannot  be  so  advantageously  operated 
upen  in  the  ordinaiy  manner. 

2.  The  apparatus  described  under  th» 
seeond  head,  when  used  in  all  or  any  of  the 
peoeasses  of  dyeing,  washing  and  brighten* 
ing  cotton  in  iSirkey-red  dyeing. 

3.  The  proeesses  and  apparatus  for  sus- 
pending oottOK  in  a  stove  for  heating  and 
drying  it,  in  whieh  it  may  be  moved  and 
withdrawn  aa  reared. 

WBBKLT  LIST  OV  NSW  SN0L1BR   PilTnNTS. 

Francis  Justin  Duborgnet,  of  Cahon,  Franee, 
far  eeftafai  Improremants  In  hydTO>piieuniatle  en- 
ftnes.    November  St;  aixmontha. 

Jottph  Pierre  GUlard,  gentleman,  of  Paris, 
France,  for  certain  improvement*  in  the  prodnction 
of  heat,  and  light  in  general.    November  22 ;  six 


ti; 


William  Gameii  Taylor,  of  Burton  Ilouse-hall, 
Westmoreland,  gentleman,  for  Improvements  In 
Unt  and  linttng  machlnet.     November  24;   ate 


Geoiga  Cailloway  of    Putney,  Saoagr, 
agent;  and  Robert  Alle<  PotKIa,  of  the  r  ~ 
euglauTt  ibr  certaHi  taiproi'eman ta  te 
ah^anA  other  veawia,«iB»  to  aypaiBtes 
Inglaad.    Kavambcr  24 ;  alz  mootha. 

Charlas  Cowner,  of^  Southampton  -  bafldlags, 
Cbancevy'Iaiie,  for  certain  iispiofcnieBts  in  ]nn^, 
fagottlng,  asA  foiglof  fami  tut  plalaa,  ban,  ahaim, 
azles,  .tyres,  cannona,  aaohora,  and  other  aimiJar 
purposes.    November  24^  six  months. 

Joseph  Barrow,  of  St.  PanPs,  Deptlbrd,  Kent; 
enginaar,  ibr  frnprovemanta  In  axleaud  anto-beasea 
of  locomotive  engtoea  and  other  nilway  riairlegias 
November  24;  six  months. 

Ambroise  ^or,  of  Paris,  Franea,  engineer,  Ibr 
improvemoBta  in  producing  llglit.  November  Mf 
alz  menttas. 

Henry  Lamplough,  of  Snow-hill,  consulting  che- 
mist, for  4  new  mode  of  supplying  pure  water  to 
eitice  and  towns.    Nov«mbarS4)  six  mootha. 

Fmnk  Clarke  HUls,  of  DeplfonI,  Kaot,  manwlhn 
turing  chemist,  for  an  improved  mode  of  oompraa- 

sbig  peat  for  making  ftiel  or  gas,  and  of  i *- 

turing  gas,  and  of  obtaining  certain  c 
apylloable  to  pnrtfyinv  the  sama.    Novi 
six  months. 

Francis  Tongue  Ruffi>rd,  of  Prescot-house,  Wor- 
cester, lire-brlek  msnnfecturer;  Isaae  Manoa^  of 
Ctadlay,  in  the  same  eounly,  patter;  and  Jahn 
Finch,  of  Fickard-atreet,  City-road,  Middiaaax, 
manufacturer,  for  improvements  In  the  manuflsc- 
ttzre  of  baths  and  waah*tube,  or  wash  veaarti. 
November  24 ;  six  months.  ' 

James  George  Newey,  and  Jamaa  Newman,  of 
Btrmlnghani,  for  improvements  inthemannfitctare 
of  button  stud9,  and  other  dieas  ftsteningt  and 
omamenU.    November  28;  six  months. 

Charles  Barlow,  of  Chancery«lane,  Londaa,  Ite 
improvements  in  the  manufacture  of  a  certain 
pigment.  (Being  a  communication.)  November 
29;  six  months* 

Louis  Napoleon  L»  Graa,  of  Paris,  Franoe,  eivH 
engineer,  for  improvements  in  the  separation  and 
disiofection  of  fecal  matters,  in  the  manufbcture  of 
manure,  and  in  the  apparatos  empteyed  tbereta. 
November  80;  six  months. 


LIST  OV  SCOTCH  PATSm^  PaOM  THB  22in> 
OV  OCTOBSK  TO  THB  22nD  OP  KOTBK- 
BBK.    1849. 

Alexander  Parkes,  of  Harbome,  Stafford,  chemlat, 
for  Improvementa  in  the  depoaftlon  and  maauflao- 
ture  of  certain  metals,  and  alloys  of  metals,  and  Im- 
proved mode  of  treating  and  working  ccitain  me- 
tals, and  alloys  of  metals,  and  in  the  application  of 
the  same  to  various  nseftil  pniposea.  Sealed,  Oe^ 
tebor24t  sixmaoths. 

Conrad  William  Finxel,  of  the  city  and  county  of 
Bristol,  sugar  refiner,  for  improvemeots  in  nio« 
cesses  andmachlnerv  employea  in  and  applleableto 
the  manufacture  of  dagar.  Oetober24;  aixmootfaa. 

WUliara  Edward  Newton,  Chaacery-lana,  Mid- 
dlesex, C.E.,  for  improvements  in  machinery  Ibr 
planeing,  tongueing,  and  grooving  boards  or  planka. 
(OonnmmicaUon.)  Oat.  24 1  six  moatba. 
David  Owen  Edwards,  ofSydney^Iace.  Bromptan, 
Middlesex,  surgeoo.  for  improvemeuta  in  the  apnU. 
cation  of  gas  for  jiroduclng  and  radiating  beat.  Oc- 
tober 24;  six  months. 

John  Meroer,  of  Oakanshaw,  Laneaatar,  and 
WlUiam  BIythe,  of  Holland  Bank,  Oswald  Hoistle, 
in  the  same  county,  manufacturing  chemist,  Ar 
ImprovomeBU  In  eenatn  materiato  to  be  uaad  te  tte 
prooesaea  of  dyaiag  and  pitoting.  October  SI ;  six 
months. 

\VUliam  Henry  Ritchie,  ofBrlxtoB.  Surrey,  geot, 
for  improwmeats  in  flra-arma.  October  51 ;  als 
raontha. 

Charles  Cowper,  of  Southamptonbuildiogs,  Chan- 
cery-lane, Middlesex,  for  certidn  improvements  la 
theraanafactarebfaugar.  (ConmranioatloB.)  N^ 
vember2;  six  months. 


ABYBBTXinnCf. 


JoMiA  Lfliwe,  of  •aUtasd,  LaocMttr,  nuveyor, 
fin:  eeitaln  ImproTemcntt  in  gmtet  or  grids,  appU- 
otfjeto  uwen,  dnliis,  uid  omr  similar  puxposet. 

SPOVVBlbcr  i  I  six  HWWtHB* 

John  HoH,  of  Todmordeiit  Laocastcr,  Usuicer  of 
the  Wstersido  Woiks^  finr  Improvements  in  maeiii- 
mstf  or  sppwftliM  for  prcpeiinff  cotton  snd  other 
fltarous  SQhrtanoes,  parts  of  which  imptovementt 
•re  applicable  to  maehineiy  used  in  weighing.  No* 
Tenber  5 ;  six  moaths. 

William  Buckwell,  of  the  Artificial  Granite  Wofk% 
Battersea,  Surrey,  C.  £.,  for  improvements  in  com- 
pressiDg  and  solidifying  ftiel.  November  5;  six 
months. 

Thomas  John  Knowlys,  of  Heyshsm  Tower,  near 
Lancaster,  esq.,  for  improTements  In  the  appHon- 
tion  and  combination  of  mineral  and  vegetable  pro* 
dnctSt  also  in  obtaining  products  fix>m  mineral  and 
vegetable  substances,  and  in  the  generation  and 
appHeatlon  of  heat.    Novembers;  six  months. 

llenryCrosiey,  of  the  firm  of  fieiiry  Crosley,  Son, 
and  Galsworthy,  of  Emerson-street,  Surrey,  engi- 
neer and  coppersmith,  for  certain  improved  mo^ 
or  methods  of,  and  apparatus  for  heating  and 
lighting,  for  drying  substances,  and  for  employing 
air  in  a  warm  and  cold  state,  for  manuiktctuThig 
purposes.    November  7  ;  six  months. 

Henry  Knight,  of  Birmingham,  Warwick,  for  oer- 
tain  improvements  in  apparatus  for  printing,  em- 
bossing, pressing,  and  penorating.  November  IS ; 
six  months. 

Adam  Yule,  of  Dundee,  master  mariner,  and 
John  Chanter,  of  Lloyds,  London,  and  Arnold  Ter- 
race, Bromley,  Middlesex,  gent.,  for  improvements 
in  the  preparation  of  materials  for  coating  ships, 
and  other  vessels.    November  14 ;  six  months. 

John  Parkinson,  of  Bury,  Lancaster,  toass  foun- 
der, for  improvements  in  machinery  or  apparatus 
for  measuring  and  registering  the  flow  or  liquids. 
November  14;  six  months. 

Alezomder  M'Dougall,  of  Longsight,  Lancaster, 

chemist,  for  improvements    in  recovering  useful 

products  ttom  tlie  water  used  for  washing,  and  in 

treating vool,  woollen  and  cotton  fabrics,  and  other 

.  substances.    November  14 ;  bix  months. 
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Peter  WDllMiBariow,  of  BlartftMm  Kont,  C.E., 
for  improvements  In  parts  oT  tlw  poranaont  wayi 
ofrallwiVo.    NiifiMilTH;  sim  monthi. 

George  Edmund  Donlsthorpe,  and  John 'White- 
head, of  Leeds,  manulteturoii,  fbr  imniiufwoBH 
in  prspvtag,  combinfr*  *nd  hoeUiav  furona  mn^ 
tsra    November  16 ;  six  months. 

Walter  Crum,  of  Thornleibank,  Renfrew,  In  Soot- 
land,  calico  printer,  for  certain  Improvements  In 
the  finishing  of  woven  iiafaries.  November  16 ;  alx 
nMBths* 

Alfred  Barlow,  of  Friday-street,  London,  ware- 
houseman, fbr  certain  improvements  in  weavtag; 
November  10 ;  six  monthn. 

Charles  Bdward^Amos,  of  the  Grove,  Southward, 
Surrey,  engfaieer,  and  Moses  Clark,  of  St.  MaiVs 
Cray,  Kent,  engineer,  for  improvements  in  tW 
mamii)KCur»of  paper,  and  in  the  apparatus  and  m^ 
ohinery  used  therein ;  part  of  which  apparatus  and 
machinery  is  applicable  for  regulating  the  pressure 
of  liquids,  for  various  useftil  purposes.  Novembor 
21;  sixmontha. 

Joshua  Proctor  Westhead,  of  Manchester,  manu- 
facturer, for  improvements  in  the  manufteture  of 
fur  into  fahrice.    November  21;  six  months. 
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Thomas  Beale  Browne,  of  Hampen,  Glonoeitor, 
gent.,  for  certain  improvements  in  looms,  and  in 
the  manufacture  of  woven  and  worsted  fabrics. 
October  22. 

John  Goodier,  of  Modft>wheel.  Manchester,  Lan- 
caster, miller,  for  certain  improvements  in  mills  for 
grinding  wheat  and  other  grain.    October  22. 

William  Edmond  Newton^  Chanoery-lane,  Mid- 
dlesex, civil  engineer,  for  certain  improvements  in 
steam  boilers.    (Communicated.)    November  9. 

Pierre  Armand  Lecomte  de  Fontalnemoreau,  of 
No.4,Soath-street,  Finabury,  for  certain  improve- 
ments in  weaving.  (Communicated.)    November  t2 


WKEKLT   LIST  OF   DB8IONS  FOE  ARTICLB8  OF  UTfLITT  RBOIiTBRB0. 


Date  of  No.  in 

Reglstra-  the  Re- 

tion.  glster. 
Nov.  22      209S 

23  2094 

„'      2C95 
„       2096 

,.     209  r 

24  2098 


27 
28 


29 


Proprietors'  Names.  Addieoses*  Subjects  of  Design. 

Reynolds  and  Tlllcocks  New  Bond-streot.^^....^......—  Ladies'  haut-ton  vesture. 

Thomas  Melling Rainhill  Iron  Works,  near  Liver- 
pool.....  Game  register. 

Lewis  Lo  Richeux Homertou Spring  for  a  spring  neekoloth. 

Gilbert  Dickenson New  Bond-stieet ^ Comprehensive  drawing  folio. 

J.  and  J.  Holmes.........  Regent-street Manilbld  doak. 

Francis    BUhin    New- 
ton...  ... ... ...... ........  Manchester The    Newton    coat    without 


2099  William  Burgess........  Blackftiars-road Gntta  percha  hose  joint. 

2 1 00  Francis  Klamm  ..... ..  York  -  street.  Commercial  -  rood 

East Rotary  heel  tip. 

2101  William  Murray  ...... ...  University-  street ~ ... ... ...  Compensating  hall-lever. 


GUTTA   PERCHA. 

'D'ANCOCK  AND  CO.  solicit  attention  to  their  very  superior  mannfiuturot  in 

GUTTA  PERCHA,  &c.,  which  they  continue  to  supply  on  their  usual  ad- 

I  vaatagootts  terms,  having  secured  an  unlimited  quantity  of  the  new  material  pi»> 

1  riottsly  to  the  late  speculations  In  the  market.    As  LICENSEES  UNDER  THE 

'first  patent  granted  for  the  manufaeture  of  OutU  Percha,  they  further  bof 

to  inform  their  Correspondents  that  with  regard  to  any  dealings  had  with  H.  and 

Co.,  for  goods  manulhetured  by  tbom  under  their  License,  they  are  ready  to  hoU  nl 

their  customers  harmless  and  indemnified  from  any  praeecdings  whieh  nuy  be  threatened  to  be  takeo^ 

against  them,  by  ANY  PARTIES  assunaing  to  be  Patonteee  under  subsequent  PatonU;  the  only  stipnhi* 

ton  on  the  part  of  H.  and  Co.  being,  that  they  and  their  Solieitor  shall  have  the  condnet  of  any  < 

fthat  may  be  conslderod  necessary. 


g28  ASTBETUXHSNIS. 

OUTTA  PERCHA.  To  Bii«i«««  and  B«rilwr 

WhmfSoad.  Cilv  Boad,  Unim.  bieminghStSJekt  IEON  TOBE 

TT  cannot  now  bo  doubted  oren  by  the  mo»t  «cep-  J^    COMPANY  Mknuftetuie  Patent  Up  WcIM 

■••    tiad,  but  that  OUTTA  PERCHA  mnat  hence-  xubee.  under  Mr.  I"<*«*is^S!Sf ^SUT^aS 

forward  be  regarded  a.  on.  of  the  bte»ing.  of  a  J^^^lT^^^^t^^^X^.  ^ 

sraciouB  Providence,  Inaimach  as  It  aflFord*  a  sure  *^^  ^^  ^^^  ^^  Fittings.    Works,  Smethwick, 

and  oerUin  protection  from  cold  and  damp  feet,  and  ^^^  Birmingham.    London  Waiehouw,  6«,  Upper 

tlius  tenda  to  protect  the  body  from  dieeaec  and  pro-  Thamet-itieot.                ^ 

mature  death.    Guttapercha  Solee  keep  the  feet  — ♦— 

WARM  IN  COLD,  AND  DRY  IN  WET  WEA-  CONTENTS  OP  THIS  NUMBER. 

THER.  They  are  much  more  durable  than  leather,  g     jfl^^lon  of  Fontalnomoreau'a  Patent  Im- 

and  alto  cheaper.    These  soles  may  be  steeped  for  p^tements  in  the  Jacquard  Loomr-(iritt 

KOVTH8  TooEiHEa  lu  cold  watcr.  and  when  taOten  ^gratings) *« 

out  will  be  found  as  firm  and  dry  as  when  first  ^^  Mine  Ventilation.-Mr.  Brunton'sandMr. 

put  In.                                    --   -  .  Lloyd's  Machines.— An  Older  than  cither. 

Gatta  Percba  Tabing-  ^y  Henry  Bessemer,  Esq.,  C.  £.-<•»«  ««- 

Being  so  extraordinary  a  conductor  of  sound,  is  graving*) -. « ** 

used  a.  speaking  tubes  *»;  "^l^^''  ^^^^^^^^^^  Application   of  Algebra  to  Astronomy.-The 

hotels,  warehouses,  &c.     ThU  tubing  may  alwbo  PP                   M«asur«l  by  Mathematics.  By 

applied  in  Churches  and  Chapels,  for  the  purple  !^°  "  "^  ^Ing «• 

ofenabllngdeafw»rsonstollstentothesermon,&c.  Mr.  John  King  .....            ,  ^  ^  __,    ... 

For  convening  m^sage.  from  one  room  to  another,  Butler's   BegUtered  Funeral  Carriag^rll* 

or  from  the  mast-head  to  the  deck  of  a  vessel.  It  is  mgravi^)  - —  «" 

Invaluable.  For  greater  distances  the  newly-invented  pj^^  foj  the  better  Supply  of  Seaport  Towna 

Electric-Telegraph  Wire  covered  with  Gutta  Percha  ^ith  Sea  Water.    By  Robert  Baines-<«J/A 

is  strongly  recommended.  tngravingt .~ .—..- 512 

J^m  Bands*  perforated    Glass   Windows.  —  Improvement 

The  increasing  demand  for  the  GutU  Percha-  Suggested — — — •-  *1* 

strapping  for  driving  bands,  lathe-straps,  8sc.,  fliUy  SpeclficaUon  of  Smith's  Patent  Improvements 

justifies  the    strong  recommendations  they  have  in  Manufittcturlng  and  Setting-up  Wire  Rope 

everywhere  received.  — (»4tt  engravingi)  ....... ..... .....~."-  «« 

Gutta  Percha  Pomp  Buckets^  Aeronautic  project  for  the  Succour  of  Sir  John 

Clacks*   &C.  Franklin  and  his  Companions.    By  W.  H.        \ 

Few  application,  of  Gutta  Percha  appear  likely  J"«^«»'  ^^  ^'  ^'  """T^^'^rTZZ  '" 

to  be  of  such  extensive  use  to  manufacturers,  en-  Pumps.-.Inqulry  as  to  the  best  Position  for  the 

gtncers.  &c..  as  the  substitution  of  it  for  leather  in  Air-Vessel.    By  Mr.  W.  W.  Hulse «2l 

pump  buckets,  valves,  &c.    These  buckets  can  be  on  Argand  Candles  and  Mr.  Crosley's.    By  Mr. 

had  of  any  size  or  thickness  without  ssam  or  D.Mackie ..• 521 

JOIST,  and  as  cold  water  will  neversoflm  them  they  Q„nulatlon  of  Lead.— Inquiry — 522 

seldom  need  any  repair.     ^  Specifications   of    EngUsh    Patents   Enrolled 

Gutta  Percha  Picture  Frames*  during  the  week:— 

The  Gutta  Percha  Company   having  supplied  Colegrave—Raflway  Signals  •"•' JJJ 

HER  MAJESTY  THE  QUEEN  with  several  eU-  F^nuSJmSwu- J^^^                           52J 

borate  Gutta  Percha  Picture  Frames  for  Bucking-  Crosse— Tanning « «.  524 

ham  Palace,  which  have  been  highly  approved  by  ?!!5?Xlf '^SSHfic^MateiSii' 5M 

the  Royal  Family,  fully  anUcipale  a  great  demand  ^^t^mr7S^!^,!!!.^!^S:ZZ  l» 

for  frames  from  the  nobility  throughout  the  coun-  Steiner— Turkey-red  Dyeing  .............  525 

try.    In  order  that  the  picture-frame  makers  may  y^^^y  j^^^  of  New  English  Patents —  528 

not  be  injured,  the  Company  wUl  supply  the  trade  ,^,    r  •  »   r  a««»«i»  P.f««t.                           stt 

with  the  mouldings,  corner  and  centre  pieces,  tec,  Monthly  List  of  Scotch  Patents 526 

and  allow  them  to  make  up  the  frames.    Pattern  Monthly  List  of  Irish  PatenU  .......; ~  527 

books  for  the  trade  are  now  ready.  Weekly  List  of  New  Articles  of  Utility  Regis- 

Outto  Percha  soles,  solution.  Inkstands,   card-  tared 527 

trays,  medallions,  picture-frames,  brackets,  mould-  Advertisements ~  527 

ings,  windowobllnd  cord,  soap  dbhes,  up-ferrules,        

oomices,  vases,  fire-buckets,  bowls,  pen- trays,  ste-  LONDON:  Edited,  Printed,  and  Published,  by 

thoscopes,  thin   lining,  thread,    flowei-pots,   ear-  Joseph    Clinton  RoberUon.  of  No.  166.  Fleet- 

.xu»pet.,*...».,ma«uih..ur«la.th.C«„pa.y^.  S^' BlrSl'lS.ls^dl^'A^aSdl?:.^ 

Works,  Wharf-road,  City-road,  London  ;  and  sold  ^^1^  ruc  Vlvienne.  ParU }  Machin  and  Co..  Dub- 

by  their  Wholesale  dealers  In  town  or  country.  lin ;  W.  C.  Campbell  and  Co.,  Hamburgk 


MUSEUM,  REGISTER,  JOURNAL,  AND  GAZETTE. 

No.  1374.]  SATURDAY,  DECEMBER  8, 1849.  [Price  Zd„  Stamped,  4tf. 

B4U«d  bf  J.  C.BobeitMB,  166,  Flcet*itreit. 

GOODFELLOW'S  PATENT  IMPROVEBCENTS  IN  THE  PREPARATION  OF 
PLASTIC  MATERIALS. 


Hg.  1- 


TOL.   LI. 


AA 


530 


OOODFBLLOW'S  PATBNT  IMPBOYBMBNTS   IN  THS  PRIFAAATION  OF  FLA8TI0  liATBlXAX.t» 

(Patant  dated  May  H  1849.    PatenteM,  Xkomas  OoodlbUow,  of  TonataU,  Earthenware  Kanvtettm*, 
and  George  Goodfellow,  of  Bhelton,  Potter.) 

^  Thb  object  of  the  improTements  em- 
bMeed  utidMr  dils  patent  is  twofold  t** 
First,  to  press  out,  separate/  or  dk* 
charge  from  the  crude  or  raw  materials 
of  various  manufactures,  either  wholly 
or  partially,  the  aqueous  matters  with 
which  they  may  be  charged  more  expedi- 
tiously and  economically  than  iil  done  hj 
the  proocssei  heretofore  In  use.  Ana, 
second,  to  prepare  certain  materials  by 
an  artiJiciaf  and  temporary  combination 
therewith  of  eertain  combustible  sub- 
fftances,  for  the  manufacture  of  wares 
possessing  yarioua  degrees  of  porosity. 

The  first  branch  of  these  improve* 
ments  is  carried  into  effect  by  six  several 
methods  or  processes,  which  are  thus 
described  s — 

First  Method, 

The  principle  on  which  this  method  is 
foimded,  is  the  production,  by  hydrostatic 
agency,  of  a  partial  vacuum  under  the  ma- 
terial to  be  operated  on,  and  the  eonseqwnl 
action  of  the  superincumbent  atmospliers 
upon  it. 

An  exemplification  of  this  method,  as  ap- 
plied to  materials  employed  In  the  manufae- 
ture  of  pottery,  is  given  in  figs.  1,  1*,  and  1* 
of  the  accompanying  engravings  Tig,  1  being 
a  longitudinal  elevation,  partly  in  section,  of 
the  arrangements  necessary  for  the  purpose ; 
fig.  1",  a  ground  plan  thereof ;  and  fig.  1^ 
a  plan  on  the  line  pz.  A,  is  a  slip  kiln, 
pan,  or  trough,  which  is  mounted  on  a 
firm  basement  of  brickwork ;  it  is  open  (as 
usual)  at  top,  and  lined  at  bottom  wi^  sheet 
lead,  sheet  gutta  peroha,  or  other  suitable 
air  and  water-tight  material.  A'  is  a  false 
bottom  to  the  kiln,  pan,  or  trough,  of  porous 
tiles,  laid  transversely  on  the  top  of  a  series 
of  concave  tiles,  a  a,  which  rest  on  the  real 
bottom,  but  do  not  reach  quite  up  to  the 
wall  on  either  sUe,  so  that  the  hollows  of 
these  tQes,  together  with  the  open-air  spaces 
around  them,  form  one  eontinneus  chamber, 
by  the  exhaustion  of  which,  in  the  msamn 
afterwards  shown,  the  required  vacunm. 
iinder  the  slip  is  produced.  B,  ia  an  air- 
vessel,  whieh  is  set  in  a  stone  oisSem,  H, 
and  surrounded  with  wnter,  in  order  the 
better  to  keep  it  air-tight ;  which  ah'-vessel 
(B)  communicates  \  firstly,  with  the  vacanai 
diamber,  a  a,  under  the  false  bottom,  A^,  by 
means  of  a  pipe,  6,  which  paaees  through  a 
small  ante-dumber,?,  open  at  top ;  secondly ^ 
with  a  water  cistern,  R,  plaeed  above  the 


Iwr,  sa,  0 
of  a  pipe,  r,  whisfa  passss  tiirangk  < 
ante-ohamber,  K  (shnilar  to  P) ;  thirdiy^  by  a 
pipe,  «,  with  the  ante-chamber,  K;/oiirlA4r, 
oy  a  pipe,  Z,  with  a  barometric  gauge,  L ; 
and,^%,  wiOi  tiie  well,  D,  by  a  discharge 
pipe,  F,  which  dips  at  ite  lower  end  into  a 
bucket,  B,  kept  filled  with  witsr,  ani  Is 
opened  and  shut  by  a  tsp,  «•    W,  is  a  •naa- 
■MNi  pump  alHzed  to  the  ti^  «f  iha  well*  D, 
and  Qff  a  weighted  rod  by  whieh  te  tap  la 
worked  { m,  is  a  pipe,  with  tep, »,  by  which 
the  water  in  the  stone  dstem,  H,  can  be  let 
off  when  required  {  7,  is  a  tap  on  the  pipe, 
5,  by  whieh  the  oonununieation  Is  B|s»od  or 
shut  off  between  the  vaennm  chiaW»  ««, 
and  air-vessel,  B ;  i,  is  a  tap  em  the  plp«,  r, 
by  the  opening  of  which  water  is  attiwad  S» 
fiow  faito  the  air-vessel,  B,  and  thaMi  tal» 
the  vacuum  chamber,  a  a;  w,  te  a  tap  ea  Ite 
pipe,  l,^by  the  opening  of  wUsh  tiMab'»w 
It  is  expelled  firom  B,  makes  ite  escape ;  and 
Sf  a  tep  affixed  to  the  exhaust  end  of  the 
vacuum  chamber,  by  opening  of  which  the 
air  is  allowed  to  escape  from  the  air  cham- 
ber, a  ••    The  teps,  q  and  a,  are  indoaed 
witUn  the  ante-chamber,  P,  and  the  tepa,  I 
and  If,  within  the  ante-cliamber ,  K  $  and  thasn 
ante-chambers  are  kept  constantly  filled  irith 
water  to  a  little  height  above  the  tape  in 
each,  whereby  the  possibility  of  any  air 
getthig  in  through  these  taps  to  impair  the 
vacuum  in  the  vessel,  B,  is  prevented ;  while 
at  the  same  time  the  water  presente  no  ma- 
terial obstacle  to  the  forcible  extrusion  of 
air  through  the  ts|>s,  s  and  11  (both  of  tho 
chambers,  P  and  K,  being,  as  before  stated, 
left  open  at  top.^    Umi  ^leration  of  tha 
apparatus  is  as  follows  t-^llia  kiln,  pan,  or 
trough.  A,  being  filled  with  day  slip,  nnd 
the  cistern,  R,  fitted  with  water  by  the  pump, 
W,  the  tap,  e,  at  the  bottom  of  the  pipe,  F, 
is  dosed  by  raising  the  weighted  rod,  Gp. 
The  four  taps, «,  q,  t,  and  ti,  are  next  opened, 
whereupon  the  water  flows  from  the  dstem, 
R,  down  into  the  air-vessd,  B,  driving  the 
air  out  of  it  through  the  pipe,  t,  and  tap,  «. 
As  soon  as  the  vessel,  B,  is  filled,  the  wmter 
proceeds  up  the  pipe,  i,  and  fills  the  vacuum 
chamber,   a  a,  expelUng  the   dr  firom  it 
through  the  tap,  «.    When  the  water  haa 
thus  entirely  displaced  the  air  in  the  veaad, 
B,  and  vacuum  chamber,  aa,  which  will  be 
at  once  evidenced  by  a  perceptible  rise  of 
the  water  in  the  ante-chambers,  K  and  P  (the 
water  having  then  no  other  outlet),  the  four 
taps,  «,  q,  tf  and  u,  are  shut.    The  tap,  e,  ia 
then  opened  by  letting  fall  the  rod,  G  p,  on 
which  the  water  in  the  dr-vsasd,  B,  daaooMls 
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by  its  own  weight  down  the  pipe,  F,  into 
the  bucket,  £,  from  which  it  flows  over  into 
the  well,  D,  followed  instantly  after  by  the 
water  in  the  exhaust  chamber,  oc,  beneath 
the  false  bottom  of  the  kilui  pan,  or  trough. 

Fig.  2. 


A  nicunm  more  or  less  perfect  is  thus  pro- 
duced in  the  yessel,  B,  and  chamber,  a  a, 
iHien  the  pressure  of  the  external  atmo- 
sphere being  thereby  brought  to  act  upon  the 
slip  with  a  force  proportionate  to  the  degree 
of  the  exhaustion  beneath,  the  water  or 
moisture  in  the  materials  is  forced  through 
the  porous  tiles  of  the  false  bottom,  A',  into 
the  chamber,  a,  whence  it  flows  off  through 
B  into  the  well,  D.  The  state  of  the  Tacnum 
in  B  and  a  a  may  always  be  ascertained  by 
iospection  of  the  gauge,  L. 

Second  Method. 
According  to  this  method  the  water  or 
moisture  is  discharged  from  materials  em- 
ployed in  the  manufacture  of  pottery  by  at- 
mospheric pressure,  in  the  same  way  as  in 
the  preceding  case;  but  the  requisite  ex- 
haustion beneath  the  materials  is  obtained 
by  the  agency  of  steam.  In  fig.  2,  we  have 
shown  the  modifications  which  would  be  re- 
quisite in  the  arrangement  represented  in 
^s.  l**  and  1^,  and  before  described,  in 
order  to  the  substitution  of  thu  method  of 
exhaustion.  A,  B,  D,  F,  H,  P,  R,  q  l,  i,  are 
all  parte  precisely  similar  to  those  indicated 
by  the  same  letters  in  fig.  1.  C^  is  a  steam 
boiler;  c,  a  pipe,  which  leads  from  the 
boiler  through  a  small  water  cistern,  w, 
placed  by  the  side  of  the  large  cistern,  R, 
and  terminates  in  the  air-vessel,  B  ;  nir  is  a 
tap,  by  which  the  small  cistern,  w,  is  filled 


firom  the  large  dstern,  R ;  y,  a  tep  aflixed 
to  a  short  branch  pipe,  which  leads  from  the 
pipe  c,  into  the  large  dstern  R,  (as  is  more 
clearly  shown  in  tiie  ground  plan  of  R, 
given  separately  in  fig.  2'),  by  the  opening 
of  which,  top  y,  water  is  supplied  to  the 
boiler,  C  $  #  and  z,  are  two  otiier  tops  on 
the  pipe  e,  by  which  the  communication 
between  the  boiler,  C,  and  ahr-TOssel,  B,  is 
opened  or  shut:  A  is  a  tep,  by  which  the 
oistem,  IS,  may  be  emptied  whco  required ; 
#*  is  a  pipe  with  tep  d,  by  which  tho  aato- 
chamber  P,  at  the  exhaust  end  of  the  kiln 
pan  or  trough,  is  supplied  with  water  y  H« 
is  a  water  cistern,  which  is  supidied  by  a 
branch-pipe  s*  (having  a  tap  v),  from  the 
pipe,  z*,  and  contams  a  condenser,  O,  whioh 
oommnnicates  on  one  side  by  a  pipe,  ^,  with 
the  air-vessel  B,  and  on  the  other,  by  the 
pipe  /,  with  the  exhaust-chamber, «  «,  of  the 
kiln  pan  or  trough ;  p'  is  a  tep  to  the  pipe 
ff,  and  9,  a  tap  to  the  pipe,  /;  n  is  a  pipe  by 
which  the  water  in  the  vessel,  O,  may  be 
discharged  into  the  pipe,  F,  and  thence  into 
the  well  D ;  O  is  a  bucket,  which  is  moved 
up  and  down  the  firame-work,  N,  by  a  rod, 
G^.  The  mode  of  working  with  this  appa- 
ratus is  as  follows :— The  tep,  if  on  the  pipe, 
z",  ik  first  opened,  which  fills  the  ante-cham- 
ber, P,  and  through  that,  the  exhaust-cham- 
ber, a  a,  under  the  false  bottom  of  the  Ula 
pan  or  trough,  with  water  (the  tap  q,  whieh 
eommands  the  communication  between,  a  «, 
and  the  condenser,  O,  being  at  this  time 
closed).  The  taps,  x,  jr,  and  ^,  aro  next 
opened,  which  allows  the  steam  to  flow  fhim 
the  boiler,  C,  along  the  pipe  into  the  air- 
vessel,  B,  and  condenser,  O,  driving  the  air 
before  it,  down  the  pipes,  »  and  F,  into  the 
well  D.  While  the  steam  is  still  rushing 
through,  the  bucket,  G,  is  drawn  up  by  the 
rod,  G*,  so  that  the  bottom  end  of  the  dis- 
oharge-pipe,  F,  may  dip  into  the  water  in 
the  bucket,  and  as  soon  as  the  air  is  all  ex- 
pelled from  the  vessels,  B  and  O,  the  tH>8 
X  and  z  ara  shut.  The  dstern,  w,  is  now 
fiUed  with  water  (by  the  tep  m),  and  the 
portion  of  the  pipe,  c,  between  #  and  g, 
also  filled  with  water  by  tundng  the  tep  jr, 
in  order  that  any  subsequent  access  of  air 
through  the  pipe,  e,  to  the  vessd,  B,  by  the 
pipe,  e,  may  be  prevented.  Tlie  cistern,  H', 
containing  the  condenser,  O,  is  now  filled 
with  cold  water  by  turning  the  tap,  v,  of  the 
branch  pipe,  j*,  and  the  tap,  q,  opened, 
whereupon  the  steam  in  B  and  O  becomes  in 
a  few  minutes  condensed  (the  water  of  con- 
densation passing  off  through  the  pipes,  i»  and 
F,  into  the  wdl  D),  and  the  water  in  the  ex- 
haust-chamber, aa,  of  the  kiln,  pan,  or  trough 
rushing  into  the  void  thereby  occasioned,  a 
vacuum  is  also  produced  in  that  chamber, 
which  brings  the  atmospheric  pressure  into 
aa2 
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play  on  tbe  surface  of  the  materials,  A  in 
the  plan  first  described. 

Third  Met  JM. 
By  this  method  the  vacnom  under  mate- 
rials employed  in  the  mannfaetnre  of  pot- 
tery is  obtained  by  means  of  an  air-pump, 
in  the  manner  represented  in  fig.  3.  A,  B, 
D,  E,  F,  H,  bf  and  «,  are  parts  similar  to 
those  indicated  by  the  same  letters  in  figs.  1, 
1',  and  1*.  P  is  a  pipe  which  connects  the 
air-Tessel,  B,  with  an  air-pump,  which  may 
be  of  any  suitable  form  or  size,  and  may  be 
either  worked  by  hand  or  by  machinery. 
The  air  in  the  exhaust-chamber,  a  a,  of  the 
kiln,  pan,  or  trough,  in  the  vessel,  B,  and 
pipe,  F,  is  pumped  out  by  the  direct  action 
of  the  air-pump,  whereupon  the  atmospheric 
pressure  acts  on  the  slip  (or  the  materials) 
to  be  operated  on  as  before. 

Fbwrth  Method. 
^  The  displaeement  of  the  air  under  mate- 
rials employed  in  the  manufMsture  of  pot- 
tery is  effected  according  to  this  method  by 
means  of  a  lifting  pump,  which  does  away 
with  the  necessity  for  the  deep  well  required 
by  the  three  preceding  methods.  The  details 
peculiar  to  this  method  are  exhibited  in 
tg.  4.  B,  is  an  air-tessel  inclosed  in  a 
water  cistern,  H,  and  communicating  by  a 
pipe,  bf  with  the  exhaust  chamber  of  a  slip 
trough  (or  other  vessel  containing  materials 
in  a  moist  state),  all  as  in  figs.  1, 1",  and  1*. 
R,  is  a  water  dstem  which  is  placed  above 
the  level  of  B.  r,  is  a  pipe  which  connects 
B  and  R,  and  is  furnished  with  a  tap,  a. 
F,  is  a  jpipe  which  leads  from  the  bottom  of 
B  to  the  bottom  of  the  lift  pump,  W ;  and 
V,  a  tap  to  that  pipe.  C,  is  a  water  cistern, 
in  which  the  lifting  pump  is  placed  to  pre- 
vent any  access  of  air  through  the  valve,  0, 
to  the  vessel,  B.  L,  is  a  glass  tube  which 
is  mounted  in  a  framework  on  the  top  of  the 
vessel,  B,  and  communicates  therewith.  P, 
is  a  fioat  to  indicate  the  height  of  the  water 
in  the  vessel,  B  (when  admitted  thereto), 
the  stalk  of  which  float  moves  up  and  down 
within  the  glass  tube,  L ;  n,  is  a  small  cis- 
tern of  water  which  closes  in  the  glass  tube 
at  top,  but  is  itself  open  at  top  and  contains 
a  tap,  /,  which  communicates  through  the 
bottom,  m,  with  the  interior  of  the  tube,  L. 
Hie  mode  of  operating  with  this  apparatus  • 
is  as  follows  f  The  tap,  a,  is  first  opened, 
in  order  to  fill  the  air  vessel,  B,  from  the 
cistern,  R,  and  then  the  tap,  t,  which  allows 
the  air  expelled  from  B,  to  escape  up  the 
glass  tube,  L,  and  thence  into  the  atmo- 
sphere. When  the  vessel,  B,  Is  filled,  which 
will  be  seen  by  the  rise  of  the  sUlk  of  the 
float  in  the  glsss,  the  taps,  a  and  /,  are 
dosed.    The  tap,  v,  which  commands  the 


communication  between  B  and  the  bottom 
of  the  lift  pump,  W,  is  now  opened,  and  the 
pump  set  to  work  to  pump  out  the  water 
from  B,  and  the  connecting  tube,  F ;  which 
being  effected,  produces,  of  course,  a 
vacuum  in  the  vessel,  B,  and  In  the  exhaust 
chamber,  a,  of  the  kiln,  pan,  or  trough,  with 
which  it  commuidcates.  The  tap,  e,  is  then 
closed. 

Fifth  Method. 
As  the  most  perfect  vacuum  which  can  be 
obtained  by  any  of  the  preoeding  metliods, 
or,  in  other  words,  the  greatest  atmospheric 
pressure  which  can  be  produced  on  the  ma- 
terials operated  on  cannot  exceed  15  lbs.  per 
square  inch,  and  as  we  find  that  that  pres- 
sure when  exerted  upon  the  materials  in  one 
large  and  undivided  mass  of  any  consider- 
able depth,  is  insufficient  to  express  the 
water  or  moisture  from  some  close  clays  to 
the  extent,  and  with  the  dispatch  desirable* 
we  make  up  for  that  deficiency  in  the  ex- 
pressing power,  by  increasing  the  quantity 
and  activity  of  tiie  absorbent  sur&ces  in  the 
manner  exemplified  in  fig.  5.  A,  is  a  kiln 
pan  or  trough ;  b,  a  false  bottom  of  porous 
tiles  ;  a  a,  a  series  of  concave  tiles,  the  hol- 
lows in  which  form,  with  the  open  spaces 
around  them,  an  exhaust  chamber ;  and  e, 
an  air  and  water-tight  bottom,  all  as  in 
fig.  1.  D  D,  are  a  series  of  upright  porous 
tiles,  which  are  loose  or  hinged  to  the  false 
bottom,  bf  in  order  that  they  may  be  thrown 
bacic  into  the  position  represented  at  m, 
when  the  exhausting  process  has  been  com- 
pleted, and  it  is  requisite  to  remove  the  mn- 
terials  (reduced  then  to  a  proper  consis- 
tency) from  off  the  sides  of  these  upright 
tiles.  The  amount  of  absorbent  surfkce  may 
be  also  increased  by  making  the  false  bottom, 
6,  of  a  corrugated  form,  but  not  to  the  same 
extent  as  by  the  hinged  or  loose  upright 
tiles,  which  we  therefore  prefer.  The  addi- 
tion of  these  tiles,  D  D,  may  be  made  to 
any  of  tbe  four  several  arrangements  or 
methods  before  described. 

Sixth  Method. 
Some  materials,  as  sugar,  boracic  add, 
&c.,  are  of  so  porous  a  nature,  that  on  the 
pressure  of  the  atmosphere  being  applied 
to  free  them  from  moisture,  much  of  the 
air  is  forced  between  and  past  the  aqueous 
particles,  without  contributing  to  the  desic- 
cating result  desired.  In  such  cases,  we 
construct  the  containing  vessel  in  the  man- 
ner represented  in  fig.  6.  A,  is  the  con- 
taining vessel,  wliich  is  mounted  on  a  base- 
ment of  brickwork,  and  provided  with  an 
exhaust  chamber  at  bottom,  in  the  same  way 
as  in  fig.  1.  C,  is  a  close  cover,  which  is 
placed  on  the  top  of  the  materials,  and  pro- 
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Tided  with  handlefli  d  J,  by  which  it  may  be 
lifted  oflf  when  required.  The  atmoipherio 
preuure  being  intercepted  by  the  coTcr,  C, 
acta  through  that  coyer  by  its  total  columnar 
weight  on  the  materials,  instead  of  by  per- 
meation through  them,  as  in  the  preceding 
arrangements;  and  whether  the  materials 
are  more  or  less  porous  becomes  therefore 
a  matter  of  indifference.  When  sugar,  or 
any  other  material  of  a  like  granulous  nature, 
is  operated  upon,  the  exhaustion  is  effected 
by  means  of  the  first,  or  second,  or  fourth 
of  the  methods  before  described ;  and  when 
boracic  acid  is  the  material  to  be  operated 
upon,  the  exhaustion  is  effected  by  means  of 
the  first,  second,  third,  or  fourth  methods. 

The  second  branch  of  the  patent  has 
reference  more  particularly  to  the  ma- 
nufacture of  such  porous  articles  as  pot- 
ters* moulds  and  saggers,  chemical  filters, 
flower-pot  soakers,  &c.  The  mode  of 
preparing  the  materials  for  these  articles 
u  as  follows : — 

We  first  reduce  clay  or  marl,  by  mixture 
with  water  and  trituration,  to  a  soft  state, 
and  then  mix  intimately  therewith  pounded 
coke,  or  charcoal,  or  coal-dust,  or  sawdust, 
or  soot,  or  some  other  combastible  sub- 
stance, in  proportions  more  or  less,  accord- 
ing as  more  or  less  porosity  is  desired  to  be 
produced.  The  water  is  then  expelled  from 
this  compound  by  any  of  the  processes  before 
dacribed,  after  which  it  is  moulded,  in  the 
usual  way,  into  the  tiles,  moulds,  saggers, 
or  other  porous  articles  aforesaid.  The 
articles  are  finally  subjected  to  a  strong  heat 
in  an  oven,  when  so  much  of  the  ingredients 
of  the  compound  as  are  of  a  combustible 
nature,  or  at  least  the  greater  portion  thereof, 
bum  away,  and  leaye  only  a  hard  porous 
substance  or  body  behind,  liie  greater  the 
proportion  of  combustible  matter  thus  burnt 
out,  the  more  porous,  of  couric,  the  articlrs 
will  be ;  but  the  finer,  also,  the  combustible 
ingredients  are,  the  smaller  and  more  nume- 
'rous  will  the  porosities  be.  Where,  there- 
fore, it  is  desirable  to  combine  a  high  degree 
of  porosity  with  great  minuteness  in  the 
interstices,  as  in  water  filters,  potters' 
moulds,  and  flower-pot  soakers,  the  finest 
sorts  of  combustible  materials  only  should 
be  used,  as  charcoal  or  soot,  and  these  as 
well  pounded  as  may  be. 


SUmiART  OF  TBS  BTIDINCE  AND  ASOU- 
MNT8  VOR  AND  AGAINST  VXETICAL 
BKBAKWATSRS. 

Much  as  the  sea-wall  and  breakwater 
questions  have  been  discussed,  it  does 
not  seem  that  the  arguments  and  evi- 


dence adduced  have  as  yet  been  brought 
together  in  a  concise  form,  so  as  to  serve 
for  general  reference,  particularly  in 
relation  to  the  long  slope  or  the  vertical 
wall ;  the  present  communication  is  an 
attempt  to  abstract  the  most  prominent 
facts  and  arguments  on  both  sides  of  the 
question,  bringing  them  into  comparison 
for  general  information,  and  so  as  to 
diminish  the  labour  of  recurriqg  to 
▼oluminous  and  costly  works.  The  many 
papers  that  have  appeared  in  the  Mt' 
chanics*  Magazine,  valuable  as  most  of 
them  arc,  can  easily  be  referred  to  by 
means  of  the  index,  so  that  it  seems 
needless  to  abstract  them,  especially  as 
the  Reports  of  the  Commissions  on  Har- 
bours of  Refuge,  and  Sir  John  Rennie's 
account  of  the  breakwater  in  Plymouth 
Sound,  contain  the  most  important  in. 
formation.  These  publications  accord- 
ingly are  selected  as  the  basis  <^  the 
present  abstract;  but,  besides  these 
works,  some  use  will  be  made  of  a  few 
ofiBcial  documents  hitherto  not  publicly 
known,  but  which  are  relevant  to  the 
yertieal  wall. 

Articles  in  the  Mechania^  Magazine 
have  already  exhibited  that  the  Commis- 
sion on  the  Harbour  of  Refuge  at  Dover 
reported  in  favour  of  an  upright  wall  for 
its  protection,  and  that  Sir  Howard 
Douglas  and  Sir  William  Symonds  pro- 
tested against  this  form  of  breakwater. 

As  to  the  recommendation  of  the  Com- 
missioners, of  an  upright  wall  for  Dover 
Harbour,  it  seems  that  one  important 
circumstance,  which  had  much  influence 
with  them,  has  been  entirely  lost  sight 
of  in  all  discussions  on  the  subject; 
namely,  to  use  the  words  of  their  Re- 
port, "  At  both  the  above-mentioned 
places  (Cherbourg  and  PlymouA)  the 
breakwaters  stand  in  deep  bays ;  but  on 
referring  to  the  chart  at  Dover,  it  vrill  be 
seen  how  slightly  that  bay  is  indented, 
and  that  a  work  tnere  oonstmcted,  with  a 
long  slope,  by  dropping  masses  of  stone 
into  the  sea,  will  amount  to  the  forma* 
tion  of  an  artificial  reef  of  rocks,  and 
oeeasion  a  bed  of  breakere  ewtending 
into  the  fair  way  of  the  channeL" 

The  probability  of  such  an  injury  to 
the  channel,  seems  of  itself,  without 
other  considerations,  reason  amply  suffi- 
cient to  justify  their  decision  as  to  this 
particular  harbour. 

Taking  in   a  general  point  of  view 
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the  question  as  to  whether  a  sea-wall  be 
the  more  stable  if  verdcal,  or  if  a  long 
slope,  the  majority  of  the  Commissioners 
were  decidedly  in  favour  of  the  upright 
wall ;.  but otliers  of  them,  who  were  ad- 
vocates for  the  long  slope,  are  so  very 
eminent  for  professional  and  scientific 
skill,  that  their  opinions  cannot  £ul  of 
having  great  weight  in  general  estima- 
tion. Soth  parties  refer  to  the  break- 
waters at  Cherbourg  and  in  Plymouth 
Sound,  as  evidence  in  favour  of  their 
respective  but  dissimilar  opinions ;  these 
works,  then,  and  the  evidence  respecting 
them,  must  necessarily  hold  a  promi- 
nent place  in  this  abstract. 

Sir  Byam  Martin,  in  his  examination 
of  Mr.  Cubitt,  said,  '*  You  are,  no  doubt, 
aware  of  the  tremendous  disasters  that 
attended  the  long  slope  at  Plymouth 
during  its  progress  of  construction,  and 
that  on  two  occasions  the  whole  of  the 
slope  may  be  said  to  have  been  com- 
pletely upset;  that,  on  one  occasion, 
200  yards  in  length,  and  30  in  width,  of 
the  upper  stratum  of  the  finished  part 
had  been  displaced  by  the  violence  of  the 
sea,  and  the  whole  carried  over  the 
breakwater  itself,  and  lodged  inside; 
that,  seven  years  after  that,  in  1824,  the 
large  blocks  of  the  slope  on  the  sea-side 
were  carried  entirely  over  the  surface,  a 
distance  of  138  feet,  and  niled  up  on  the 
inner  or  land-side,  and  that  nearly 
200,000  tons  of  stone  were  removed  on 
that  night,  and  piled  up  on  the  inner  or 
land-side  ?•* 

Mr.  T.  M.  Bendel,in  his  examination, 
speaking  of  the  Plymouth  Breakwater, 
said,  '*  The  slope  forms  an  inclined  plane, 
up  which  the  sea  is  able  to  roll  the  larg^ 
bfocks  of  stone  which  forms  what  is 
called  the  fore-shore,  and  to  throw  them 
on  the  land-side."  '*In  all  cases  of 
doping  breakwaters  that  I  have  observed 
it  is  not  the  upward  action  of  the  wave 
only  that  does  damage  to  the  slope ;  the 
recoil  of  the  wave  is  almost  as  injurious." 
The  rec^iV,  it  may  be  observed,  could 
not  injure  an  upright  wall. 

Captain'James  Yetck  &.£.,  said,  in  his 
exammation,  *'  Since  I  had  the  honour  of 
being  before  you  last  year,  I  have  seen 
the  breakwater  at  Plymouth  repeatedly, 
I  have  observed  the  sea  roll  over  that 
breakwater  from  end  to  end  near  the 
time  of  high  water;  and  on  the  19th  of 
January  iut,  I  saw  some  waves  break 


over  at  low  water ;  and  I  think  that  such 
a  breakwater  would  be  very  unfit  for  suoh 
a  position  as  Dover.  I  heard  also  (what 
seemed  to  be  notorious)  that  a  vessel  of 
200  tons  burden  was  actually  borne  by  a 
wave  over  the  summit  of  that  breakwater. 
I  may  add,  in  respect  to  the  Plymoudi 
breakwater,  that  the  crest  is  only  elevated 
about  18  inches  above  high- water  mark, 
and  the  whole  length  of  the  cansewaj  is 
not  only  without  shelter  or  protection, 
but  it  has  been  made  as  smooth  as  possi- 
ble to  avoid  all  obstruction  to  the  passage 
of  the  waves,  and  to  which  disposition, 
as  a  sloping  breakwater,  it  owes  its  sta- 
bility. AH  attempts  to  construct  a  breast- 
wall  at  the  top  of  the  sea  slope  failed ;  im- 
mense blocks  of  stone,  secured  with  iron 
bolts  and  straps,  were  carried  away,  and 
no  attempt  dare  now  be  made  to  repeat 
these  experiments.*' 

Captain  Washington,  in  his  evidence 
relating  to  the  harbour  at  Cherbourg, 
said,  uat  the  action  of  the  waves  was 
terrific  near  the  surface  of  the  long  slope 
there,  that  it  **  causes  a  jet  of  water  90 
feet  in  height ;"  but  that  that  action  does 
not  appear  to  extend  lower  than  from  18 
to  20  feet  below  low  water,  as  the  small 
stones  there  remain  unmoved. 

Mr.  Rendel  was  asked,  *'  Do  yon  think 
that  Cherbourgh  anfl  Plymouth  may  be 
regarded  as  successful  experiments?** 
To  which  he  replied,  "They  have  af- 
forded profitable  experience ;  but  I  regard 
them  rather  as  beacons  than  examples.*' 
"  Beacons,"  indicating  a  mode  to  be 
avoided. 

The  Commissioners  in  their  Report 
bring  forward,  as  examples  of  failures  of 
the  long  slope,  "  A  oommunicatum  re- 
cently made  to  us  by  the  Lords  Com« 
missioners  of  the  Admiralty,  *'  observing, 
that  it  "exhibits  an  irfstruotive  catalogue 
of  the  present  state  of  the  harbours  on 
the  coast  of  Ireland  constructed  vrith  a 
long  slope." 

The  Commissioners  do  not  specify  by 
whom  the  harbours  in  question  were 
designed;  but  as  Captain  Washington 
a£Fbraed  diis  information,  the  names  of 
the  engineers  who  planned  them  are  in 
each  instance  added  from  the  Report  on 
Dover  Harbour : 

"  At  Kingstown,  the  foreshore  of  the 
eastern  pier  has  re(}uured  constant  and 
heavy  repairs,  and  is  still  insecure." — 
Engineer,  Mr.  Rennie. 
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''  Ardglasg  Pier,  built  in  1829,  of  large 
rubble  stone,  with  a  long  slope,  now  lies, 
together  with  its  lighthouse,  a  mass  of 
ruins  in  the  sea." — Engineer,  Rennie. 

"  Donaghadee  Pier,  constructed  in 
1820,  of  rubble  stone,  with  a  long  sea- 
slope,  has  had  its  glacis  torn  up  by  south- 
easterly gales,  and  a  part  of  the  materials 
carried  half  across  the  harbour's  mouth.*' 
— ^Engineer,  Bennle. 

"  Portrush  Pier,  constructed  in  1826t 
of  large  rubble  stone,  with  a  long  slope, 
was  found  to  be  so  much  damaged  in 
1844,  that  the  engineer  called  upon  to 
examine  it  reported  that  4,000  tons  of 
materials  had  been  washed  from  the  outer 
extremity  of  the  slope  round  the  pier- 
hestd,  and  had  formed  an  artificial  reef 
70  feet  in  length,  rising  three  feet  aboye 
low  water." — Engineer,  Rennie. 

''  At  Dunmore,  the  pier  was  built,  in 
1815,  of  large  rubble  stone,  with  an 
average  slope  of  8  to  1.  In  1832,  the 
works  were  in  so  ruinous  a  state  that 
the  engineer  reported  that  the  sea  pave- 
ment had  been  broken  up,  and  the  pier 
breached  through  almost  its  whole  length, 
and  that  the  breaches  were  widening  and 
advancing  towards  the  pier-head  every 
storm." 

''  When  examined  in  1845,  it  was 
found  that  many  large  stones  had  been 
previously  washed  from  the  slope,  and 
then  formed  a  spit  from  the  pier-head, 
112  feet  long,  proiecting  in  a  slantiuff 
direction  across  the  harbour's  mouth,  and 
dry  at  low  water."  —  Engineer,  Mr. 
Alexander  Nimmo. 

Sir  John  Bennie,  in  his  work  on  Ply- 
mouth Breakwater,  does  not  admit  that 
these  examples  can  b^  considered  as 
proo&  of  any  weight  against  the  eligl- 
bilitv  of  the  long  slope.  He  attributes 
the  failure  at  Donaghadee  to  its  vertical 
pier-head,  and  adds,  that  a  ereat  part  of 
the  longslope  "  stands  remarkably  welL*' 
As  to  Portrush,  he  says  the  work  was 
left  in  an  unfinished  sute,  that  the  rub- 
ble thrown  down  was  not  in  sufficient 
quantity,  as  "  the  very  principle  of  con- 
struction of  works  of  .tnis  kind  consists 
in  supplying  rubble  as  fast  as  the  waves 
draw  it  down,  until  they  have  formed  the 
slope  or  angle  of  repose  at  which  the 
rubble  will  lie  without  material  change 
of  form."  In  regard  to  Dunmore,  he 
says  the  work  was  formed  with  a  light, 
soft  stone,  and  that  the  failure  arose 
from  "  defective  workmanship,  bad  ma- 
terials, and  too  steep  a  slope.'' 


In  this  vindication  of  the  long  slope,  as 
exemplified  in  existing  works,  no  notice 
is  taken  of  the  failure  of  Ardglass  Pier, 
with  its  lighthouse,  though  so  emphati- 
cally stated  in  the  Report  to  ^'  now  lie  *' 
"a  mass  of  ruins  in  the  sea." 

The  disasters  which  have  befallen  the 
Plymouth  breakwater  are  attributed, 
both  by  Sir  John  Rennie  in  his  account  of 
it,  and  by  Mr.  George  Rennie  in  his  evi- 
dence, to  the  insufficiency  of  the  slope 
that  was  given  to  it  by  Mr.  Whidby— 
merely  one  in  three,  instead  of  one  in 
five,  as  Mr.  Rennie  would  have  wished  it 
to  have  been.  Mr.  Greorge  Rennie,  in 
his  examination,  was  asked,  '*  Has  it  not 
been  the  case  throughout*  the  construc- 
tion of  the  Plymouth  breakwater,  during 
thirty-four  years,  that  scarcely  a  winter 
has  passed  in  which  some  part  of  the 
breaKwater  has  not  been  oamagedP" 
Damaged  he  did  not  admit ;  his  answer 
was,  **  Not  damaged,  but  removed.  I 
think  our  error  was  to  begin  to  finish 
too  soon."  That  finishing,  however,  had 
admitted  of  no  delay,  as  appeared  by  the 
recommendation  of  the  Commission  of 
Engineers,  1825  (of  whom  were  both 
Sir  John  and  Mr.  George  Rennie) ;  *'  the 
very  principle"  of  supplying  rubble  as 
fast  as  it  was  thrown  down  had  failed; 
they  therefore  reconmiended  the  con- 
struction of  ''a  course  of  granite  ma- 
sonry, composed  of  larse  olocka  well 
squared  ana  dressed,  ana  firmly  imbed 
ded  horizontally,  and  well  dovetailed, 
dowelled,  and  lewised  together  with 
strong  iron  bolts  run  in  with  melted 
lead."  This  course  not  having  been 
found  a  sufficient  protection,  the  whole, 
consequently,  has  been  made  as  smooth 
as  possible  with  large  stones. 

Captain  Vetch  said,  in  his  evidence, 
that  security  had  been  afforded  on  the 
Plymouth  breakwater  "  by  the  upright 
wall  which  protects  the  lishthouse."  In 
reference  to  this,  it  would  seem,  from 
page  59  of  the  account  of  the  Plymouth 
breakwater,  that  Mr.  Stewart,  in  his 
examination,  was  asked,  "  Was  any  part 
of  it  ever  made  upright  P  "  to  which  he 
replied,  "Never." — "  So  that  the  upright 
building  was  never  tried  ?  " — "  Never." 
This  apparent  discrepancy  in  the  evidence 
of  these  gentlemen  appears  to  have  arisen 
from  a  miscomprehension  of  Captain 
Vetch's  evidence.  The  question  of  the 
Commissioners,  846,  was  thus  replied  to 
by  the  Captain, — "  The  percussive  force 
of  the  sea  is  created  by  the  form  of  the 
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breakwater,  which  resists  the  sea  but 
partially;  the  remainder  falls  over  the 
crest,  and  expends  itself  on  the  water 
inside.'  I  believe  that  if  an  upright  wall 
was  constructed  at  the  bottom  of  the 
pitching  of  the  outward  slope  of  Ply- 
mouth breakwater,  it  would  prevent,  or 
resist,  the  breaking  of  the  wave ;  and  this 
is  nearly  the  plan  which  has  been  adopted 
at  the  west-end,  to  protect  the  lighthouse. 
There  an  upright  wall  has  been  built, 
from  two  feet  under  low-water  mark; 
and  it  is  my  opinion,  as  well  as  that  of 
the  keeper  of  tne  lighthouse,  that  with- 
out this  protection  there  would  be  no 
safety." 

Sir  John  Bonnie's  account  of  ihe  break- 
water, with  the  papers  he  has  published 
as  a  sequel,  seem  to  have  been  intended 
as  a  refutation  of  the  many  allegations 
that  had  appeared  in  its  disfavour  It 
might  have  oeen  expected  that  Captain 
Vetch's  assertion,  that  the  sea  rolls  over 
the  breakwater  from  end  to  end  near  the 
time  of  high  water,  would  have  been 
contradicted  unless  true ;  as  also,  that  this 
mischievous  effect  is  sometimes  produced 
even  at  low  water,  a  vessel  of  two  hun- 
dred tons  having  been  borne  by  the 
waves  over  the  summit  of  the  break- 
water; and  further,  that  all  attempts  to 
ooiBstruet  a  breast  wall  upon  it  have 
failed:  these  facts  must,  therefore,  be 
considered  as  established,  and  tell  against 
the  long  slope. 

The  evidence  in  favour  of  the  long 
slope,  besides  that  already  quoted,  con- 
sists principally  of  those  of  Sir  Howard 
Douglas,  Sir  nilliam  Symonds,  and  Mr. 
Alan  Stephenson.     Sir  Howard  Dou- 

flas,  in  page  47  of  the  account  of  the 
lymouth  breakwater,  says,  that  perpen- 
dicular rocks  exposed-  to  the  action  of 
waves  are  protected  by  long  slopes  in 
front  of  them  formed  by  their  dsbris ; 
"that  enormous  inroads"  are  made  on 
bluff  cllfis  "until  those  cliffs  are  pro- 
tected by  sloping  beeches  formed  by 
their  fragments." 

Mr.  Alan  Stephenson  had  failed  in 
the  construction  of  an  upright  wall.  His 
opinion  of  the. great  percussive  force 
with  which  waves  strike,  rested  on  ex- 
periments he  had  made  with  an  appa- 
ratus exposing  a  foot  square  of  sur- 
face to  the  sea.  These  experiments  were 
made  in  very  different  situations,  but  all 
of  them  near  the  shore;  and  nothing 
appears  that  can  indicate  whether  break- 
ers had  been  formed  or  not  by  the  pas- 


sage of  the  waves  over  inclined  planes 
before  they  touched  the  instrument 

Sir  William  Symonds,  in  his  Protest, 
said,  "  The  evidence  on  the  mode  of 
construction  is  conflicting  and  unsub- 
stantial, the  majority  of  Sieorists  being 
in  favour  of  the  upright  wall ;  but  as 
thev  are  not  borne  out  by  a  single  prac  • 
tical  experiment  in  deep  water,  and  in  an 
exposea  situation,  where  the  foundation 
is  doubtful  and  hazardous,  I  tremble  for 
what  may  be  the  result." 

"  My  own  experience  has  shown  me  the 
Harbour  of  Valetta,  in  Malta,  which  has 
a  width  of  entrance  of  1,200  feet  in  deep 
watjer,  the  coast  on  each  side  of  which  is 
formed  of  perpendicular  masses  of  rock, 
producing  an  abrupt  resistance  to  the 
sea,  I  would  ask  any  one  who  has  seen 
the  effect  of  a  gregtUe  (north-east  wind), 
which  makes  it  cbuigerous  at  times  for 
the  largest  ship  to  enter  the  harbourj 
o^g  to  the  extraordinary  agitation  or 
commotion  created  by  these  perpeodicu- 
lar  rocks  in  an  on-shore  gale."  This 
example  does  not  go  to  the  exhibition  of 
any  instability  of  a  perpendicular  face ; 
and  as  to  the  commotion  occasioned  by 
the  rocks,  it  can  hardly  be  supposed  that 
a  storm  which  removed  nearly  "200,000 
tons  of  stone"  on  the  slope  of  the  Ply- 
mouth breakwater,  carrying  large  blocks 
of  it  "entirely  over  the  surface  a  dis- 
tance of  188  feet,"  could  have  done 
othervrise  than  produce  a  commotion 
dangerous  to  ships  at  the  entrance  of  die 
harbour  of  Plymouth  Sound. 

The  Commissioners,  in  their  Report 
recommending  the  upright  wall,  say, 
after  giving  the  above-quoted  statement 
of  failures  of  the  long  slope,  "  In  con- 
trast to  the  above  facts,  we  quote  from 
the  same  official  communication  relative 
to  Kilrush  Pier,  which  fronts  the  Atlan- 
tic near  the  mouth  of  the  Shannon." 

"  When  examined  in  September  last, 
it  appeared  in  perfect  order ;  nor  has  it 
cost  one  shilling  for  repairs  since  it  was 
completed.  Kilrush  Pier  presents  an 
upright  wall  to  the  sea."  (Devised  by 
Lieut.  Col.  Harry  Jones.) 

The  Beport  continues,  "  These  prac- 
tical illustrations,  together  with  the  weight 
of  evidence  bearing  on  the  subject,  lead 
us  to  the  unhesitating  recommendation 
of  a  wall  nearly  upright,  to  form  the  in- 
closure  of  the  harbour  proposed  to  be 
constructed  in  Dover  Bay." 

The  expression  of  "  nearly  upright,' 
provided  for  the  well-known  expediency 
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of  giving  a  broad  foundation  to  wrIIb  of 
great  depth  or  height,  and  the  economy 
resulting  from  diminishing  the  breadth 
of  wall  as  it  advances  in  height;  and 
from  evidence,  there  was  reason  to  be- 
lieve that  a  small  degree  of  batter  might 
be  given  to  a  wall,  without  danger  to  it 
from  the  wave. 

Throughout  the  Protest  of  Sur  Howard 
Douglas,  it  ap^rs  that  his  main  objec- 
tion to  an  upright  wall  for  Dover  jsay 
was,  that  of  such  a  structure  in  deep 
water  there  was  no  example.  In  his 
Protest  he  savs,  "  Professor  Airy  admits, 
all  for  which  I  contend ;  namely,  that  the 
mode  of  construction  recommended  by  a 
majority  of  the  Committee  is  experi' 
mental^  difficult  of  execution,  perhaps 
impracticable;*'  to  which  Sir  Howard 
adds,  <*  detrimental  in  its  results : "  but 
that  it  would  be  detrimental  in  Professor 
Airy's  opinion  does  not  appear  by  his 
evidence.  Sir  Howard  afterwards  says, 
in  his  Protest,  "  I  avow  my  entire  want 
of  confidence  in,  and  objection  to,  any 
0wperimenial  attempt  to  build  brealL- 
waters  with  upright  faces  from  the  bot- 
tom, in  deep  water,  but  admit  that  it 
may  be  deserving  of  consideration  whe- 
ther a  combination,  of  the  upright  face 
with  the  slope  might  not  be  made  with 
advantage.  The  sectional  area  of  the 
work,  and  consequently  its  mass,  would 
be  vastly  less  than  if  raised  in  one  slope 
to  the  crest."  He  afterwards  advises 
'*  proceeding  upon  nothing  experimental 
or  speculative,  nowever  high  the  autho- 
rity, ingenious  the  expedient,  or  alluring 
in  an  economical  sense  the  proposition." 

Many  other  gentlemen  concur  in  the 
notion  that  a  peroendicular  wall  in  deep 
water  was  wholly  experimental^  and, 
therefore^  hesitated  to  recommend  it. 
But,  with  deference  to  the  opinion  of 
such  very  high  authority  as  Sir  Howard 
Douglas,  has  not  our  high  position  in 
engineering  and  mechanical  skill  been 
obtained  by  daring  to  proceed  experi- 
mentally on  speculative  proposals  P — ^that 
is  when,  on  investigation,  the  expedient 
seemed  worthy  of  a  trial. 

At  the  time  of  the  Commission,  how- 
ever, a  sea  wall  with  a  vertical  face,  in 
deep  water,  on  a  bad  foundation,  and 
exposed  to  a  heavy  sea,  was  no  longer 
experimental — such  an  one  had  stood 
unscathed  at  Sheemess  since  the  years 
1811  and  1812. 


This  wall  at  Sheemess  was  built  on 
Sir  Samuel  Bentham's  buoyant  masses.* 
It  is  that  part  of  the  wall  which  is  in 
front  of  the  Ordnance  Basin  or  Chamber, 
that  part  of  the  sea-wall  on  which  the 
guns  are  now  placed ;  yet,  firm  as  it  has 
always  stood,  it  has  all  along  been  repre- 
sented as  a  failure.  For  instance,  Mr. 
George  Bennie  having  been  asked  by  the 
Commissioners,  '*  Do  you  know  any  case 
in  which  an  upright  wall  has  been  buOt 
in  modem  times  in  such  deep  water  as 
that  in  which  we  propose  to  erect  this 
breakwater?"  replied,  "  I  know  the  case 
of  Sheemess,  wnere  the  masses  were 
sunk  to  form  an  upright  quay  walL" 
"In  what  depth  of  water?"— "It  is 
something  like  thirty  odd  feet : "  and  the 
same  gentleman,  in  his  Beport,  sai<^ 
"  The  destraction  of  the  cones  at  Cher- 
bourg, and  the  failure  ef  the  brick 
masses  at  Sheemess^  are  sufficient  argu- 
ments against  the  adoption  of  caissons 
or  other  expedient8."t 

As  to  the  cones  at  Cherbourg,  the  re- 
port of  French  engineers  upon  that  har- 
bour gives  a  widely  different  view  of  the 
cause  of  failure  firom  that  which  has 
generally  been  believed.  A  gale,  the 
Keport  says,  came  on  before  the  second 
cone  Was  filled  with  stones,  whereby- it 
was  carried  away  down  to  low-water 
mark.  The  Beport  continue,  ''This 
event  was  the  cause  of,  or  the  pretext 
for,  great  changes  in  the  disposition  which 
had  first  been  adopted."  It  was  then 
determined  that  the  cones  should  be  at 
greater  intervals,  and  the  intermediate 
spaces  filled  with  large  blocks  of  stones. 
Those  intervals  were  subsequently  in- 
creased to  390  metres ;  '*  but  after  sink- 
ing eighteen  of  these  cones  at  different 
intervals,  thus  isolated  and  imperfectly 
filled  up,  they  soon  experienced  repeated 
damage,  and  this  system  of  constraction 
was  accordinfi;ly  soon  abandoned.''  They 
were  "  cut  down  to  low-water  mark  in 
the  year  1789,"  and  pierres  perduee  had 
recourse  to^  The  French  engineers  fur- 
ther state,  in  their  Beport,  that  a  bad 
form  for  the  breakwater  was  employed, 
as  the  military  engineers  insistea  on  a 
plan  of  defence,  with  which  the  break- 
water, if  properly  placed,  would  have 
interfered.     The  failure  of  the  cones 


•  Mtekenic^  Hagwiiiu,  Mm.  1800, 1810. 
t  Account  of  the  Plymoath  Breakwater,  p.  65. 
▲  a3 


'*•wl»M*&^*^^w*^• 


538    EVIDENCE  AND  ARGUMENTS  FOR  AND  AGAINST  VERTICAL  BRBAXWATBR8. 


appears  from  this  Report  to  have  arisen 
from  their  having  been  left  in  an  unfi- 
nished state,  and  from  their  being  iso- 
lated ;  yet  the  Report  implies  that  they 
were  not  abandoned  from  any  real  im- 
perfection of  the  plan,  but  because  the 
injury  they  had  suffered  was  made  a  pre- 
text for  a  change  of  plan:  it  must  be 
remarked,  too,  that  they  were  only  cut 
down  to  low  water,  and  that  the  parts  of 
them  below  low  water  still  remain  ;  so 
that  the  cones  at  Cherbourg  cannot  be 
considered  as  ''  against  the  adoption  of 
caissons  or  other  expedients." 

Sir  Samuel  Bentham's  wall  at  Sheer- 
ness  was  constructed  under  unexam- 
pled disadvantages.  In  consideration 
of  the  badness  of  the  ground  at 
Sheemess,  the  magnitude  of  the  works 
in  contemplation  there,  and  the  unusual 
expedients  it  would  be  desirable  to 
adopt  so  as  to  carry  on  these  works 
with  economy,  he  requested  to  be 
allowed  the  assistance  of  a  resident 
engineer.  TheNavjr  Board  seeing  the 
reasonableness  of  this  request  commu- 
nicated it  to  the  Admiralty,  observing, 
that  they  "considered  it  as  of  great  im- 
portance that  Commissioner  Bentham 
should  be  allowed  such  assistance  as  he 
has  occasion  for  in  carrying  the  work  into 
execution.'*  The  Admiralty  refused.*  On 
a  subsequent  occasion  he  requested  to  be 
allowed  to  engage  four  bricklayers,  at  a 
rate  of  pay  of  6d.  a  day  beyond  the 
nominal  pay  of  the  yard;  but  this  on 
condition  that  their  meals  and  hours  of 
work  were  to  be  regulated  according  to 
the  tides,  and  the  day's  work  to  consist 
of  ten  working  hours ;  thus  doing  away 
die  costly  extras  habitual  in  all  royal 
dockyards — these  men  were,  moreover, 
not  to  object  to  working  with  convicts. 
This  sixpence  a  day  was  refused,  and  the 
superior  men  in  view  were  lost.  No  car- 
penter, excepting  one  as  a  leading  man, 
could  be  spared  from  the  dockyard — ^the 
wooden  bottoms  of  the  masses  were  there- 
fore built  by  a  gang  of  twelve  convicts  j 
for  whose  services  Sir  Samuel  advanced 
a  gratuity  of  a  guinea  a  week  amongst 
the  whole  number  according  to  their 
assiduity  and  good  workmanship,  and 
this  there  was  some  difficulty  in  being 
allowed ;  many  of  the  bricklayers  were 
also  convicts.  Constructed  under  such 
circumstances,  had  buoyant  masses  failed, 

«  See  Mtekania^  MagasiiUj  No.  ISIO,  note,  p.  280. 


had  the  upright  wall  been  washed  away, 
the  wall  at  Sheerness  could  not  ha^e 
been  evidence  of  anv  imperfection'  of 
the  plan,  either  as  to  nuoyant  masaee,  or 
to  the  vertical  face  of  the  wall. 

Tet  there  still  stands  the  wall.  It  is 
at  that  part  of  the  arsenal  most  exposed 
to  heavy  seas ;  and  it  is  doubtful  whether, 
in  storms,  works  at  Sheemess  may  not 
be  liable  to  as  much  injur v  as  at  any 
other  port  whatever ;  the  sea  oreaks  there 
in  short  waves  with  great  violence. 

This  vertical  wall  has  been  subjeeted 
to  trials  of  unusual  severity.  The  last 
of  the  foundation  masses  was  sunk  in  the 
summer  of  1812.  Sir  Samuel  purposed 
the  construction  to  landward  of  them  of 
store  cellars,  and  other  accommodations 
that  would  have  afforded  additional 
strengdi  to  the  wall;  but  a  design  having 
been  determined  on  different  from  that 
he  had  proposed  for  Sheemess,  his  wmll 
remainra  from  1812  to  1825  in  its  im- 
perfect state.  Thirteen  years  exposed, 
not  only  to  the  force  of  the  waves  to  sea- 
ward, but  also  to  violence  from  the  in- 
flux of  the  sea  behind  it  Had  this 
wall  been  intended  merely  as  an  experi- 
ment to  try  whether  a  wall,  vertical  on 
both  sides,  could  or  could  not  resist  the 
fury  of  waves  in  a  storm — under  no  more 
trying  circumstances  could  suoh  an  ex- 
perimental structure  have  been  placed. 

After  the  Bentham  wall  had  thus  8tc»od 
for  so  many  years,  it  having  been  re- 
ported, notwiuistanding,  a  railure^  in 
1824-5,  when  the  new  part  of  the  yard 
was  completed,  it  was  determined  to  take 
that  wall  away,  and  to  make  a  new 
wall  for  the  whole  frontage,  and  a  eon- 
tract  for  this  work  was  accordingly  en- 
tered into;  but  on  proceeding  to  the 
work  the  masses  were  found  to  he  quUe 
iecure,  and  that  it  would  therefore  be 
better  to  merely  bring  up  a  *new  facing 
to  correspond  with  the  line  of  the  other 
wall. 

This  new  "  facing"  occasioned  iO-nsage 
to  the  mass  wall,  such  as  might  have 
materially  injured  its  stability  if  weak. 
In  adding  the  new  fiice,  the  original 
work  was  cut  into  in  order  to  affi>rd 
bond  and  support  for  the  new  stones. 
Where  the  new  work  projected  at 
bottom  beyond  the  original  masses, 
there  indeed  piles  were  driven ;  but 
the  great  mass  of  the  new  work  rested 
upon,  still  rests  upon,  and  is  supported 
by  the  original  i 
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The  inaDy  allusions  to  this  work  in  the 
examination  of  the  Commission  on  Dover 
Harbour  have  rendered  it  an  example  of 
considerable  notoriety,  and  of  general 
imiM>rtance  in  the  qneadon  of  die  upright, 
against  the  long  slope,  as  most  desirable 
for  a  sea  walL  Preceding  papers  in  the 
Mechanics*  Magazine  afford  testimony 
of  the  stability  of  the  upright  wall  at 
Sbeemess. 

The  Commission  In  their  question, 
No.  371,  (put  to  Mr.  John  RendeU  said 
**  Mr.  George  Rennie,  in  .his  Report, 
says,  *  the  failure  of  the  block  masses  at 
Sneemess  are  sufficient  argument  against 
the  adoption  of  such  an  expedient;*  are 
you  aware  what  failure  he  alludes  to?" 
Mr.  Rendel,  '*  Not  at  all,  I  am  perfectly 
at  a  loss  to  know  ;  if  it  is  what  I  under- 
stand, it  is  a  most  extraordinary  instance, 
because,  if  I  remember  rightly,  the  ac- 
cident at  Sbeemess  was  owmg  to  this, 
they  had  not  driven  sheet  piles  in  the 
face  of  one  of  their  basin  walls,  the 
ponding  of  the  water  blew  out  the  foun- 
dation, and  perfectly  undermined  the 
wall ;  and  what  was  an  important  part 
of  the  thing  was,  that  those  very  brick 
walls  stood  while  the  workmen  went 
under  them  and  underpinned  them." 

From  this  reply,  in  addition  to  Mr. 
Rennie's  statement,  it  could  not  but  be 
concluded  that  the  mischief  happened  to 
a  part  of  the  mass  wall  of  Sir  Samuel 
Bentham.    It  was  not  so ;  no  water  ever 

S\t  under  General  Bentham's  masses ; 
ev  stand  about  300  yards  to  the  north 
of  the  failure  alluded  to  in  Mr.  Rendel's 
evidence.  That  failure  happened  early 
in  March,  1820,  not  owing  to  die  want 
of  sheeting  piles,  but  to  an  extraordinary 
high  tide,  and  strong  gale  from  the  north- 
west, which  drove  one  of  the  convict 
hulks  against  the  coffer  dam,  disturbing 
*the  piles.  The  work  being  in  an  un- 
finished state,  the  water  made  Its  way 
under  the  wall,  following  a  longitudinal 
direction,  leaving  a  chasm  about  6  or  7 
feet  deep,  with  the  whole  of  the  work 
standing  on  the  top  of  the  piles.  After 
clearing  a  sufficiency  of  mud,  silt,  and 
quicksand  from  under  the  invert  of  en- 
trance, and  the  wall  on  each  side,  Uie 
whole  was  under-pinned  and  made  good 
with  brick  work. 

Mr.  George  Rennie,  in  his  evidence, 
subsequently  admits  that  upright  walls 
in  the  Mediterranean  have  stood  for  no 
less  a  time  than  1,800  years. 


In  Sir  John  Rennie's  work, 
36,  he  says,  **  If  we  examine  the  effects 
of  waves  against  upright  walls,  or  arti- 
ficial works,  as  at  Port  Patrick,  Dona- 
ghadee  Pier-head,  Whitehaven,  Berwi<^, 
Scarborough,  Whitby,  Ravagate,  the 
inner  walls  of  Kingstown,  Boulogne  bat- 
teries, Boulogne  and  Calais  pier-heads, 
Havre,  Cherbourgh,  and  many  other  ex- 
amples, we  find  that  the  shock  is  greater, 
and  the  consequence  more  serious,  ihan 
when  striking  against  an  inclined  wall." 
In  these  insUnces  no  particular  failure 
or  damage  being  specified,  the  inferioriqr 
of  upright  walls  is  no  otherwise  indicate 
than  as  his  own  opinion.  In  one  in- 
stance. Sir  John  gives  specific  mformation 
as  to  the  ii\jury  done  to  an  upright  wall ; 
he  says,  '*In  the  memorable  gale,  or 
rather  hurricane  of  Jan.  6, 1839,  the  waves 
made  a  clean  breach  of  the  interior  up- 
right wall  of  the  pier-head  of  Port 
Patrick  Harbour,  which  was  of  solid  ma- 
sonry, 13  feet  6  inches  thick*  founded 
24  feet  below  low  water  on  the  solid 
bottom,  bonded,  dovetuled,  and  dowelled 
together  by  means  of  chain  bars,  tree^ ' 
nails  and  stone  dowels,  and  every  pos- 
sible precaution  to  ensure  stability  in 
masonry;  this  work  has  been  subse- 
auently  restored  bv  a  solid  wall  nearly 
three  times  the  original  dimensions.'*  '  *  it 
is  worthy  of  rema»,  however,  that  while 
the  vertical  wall  received  so  much  da- 
mage, the  flat  rough  rubble  slope  at  the 
back  of  the  pier-head,  which  was  similarly 
exposed,  received  comparatively  little  in- 
jury, which  was  repaired  at  one-fifteenth 
part  of  the  cost  and  time." 

This  is  the  only  specific  case  that  ap- 
pears of  any  faimre  of  a  vertical  wall. 
What  the  toUl  height  was  of  that  pier- 
head is  not  mentioned,  but  as  it  was  con- 
structed in  24  ft.  water,  it  may  be  doubted 
whether  13  feet  6  inches  was  a  thickness 
of  wall  sufficient  to  afford  stability  in  the 
event  of  hurricanes ; — probably  the  failure 
arose  ft*om  an  insufficiency  of  base,  not 
from  the  vertical  form  of  the  wall. 

It  would  render  an  essential  service  to 
engineers,  who  in  future  may  have  to 
devise  seawalls,  were  persons  conversant 
with  the  works  above  specified  by  Sir 
John  to  communicate  to  the  public  in 
what  respect  those  which  have  upright 
walls  have  failed,  and  whether  such 
failure  has  arisen  from  iheir  being  ver- 
tical, or  from  insufficiency  of  mass,  or  of 
details  of  construction. 
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and  this  has  recently  been  confirmed  by 
the  observations  of  the  divers  employed 
under  my  direction  in  removing  the  wreck 
of  the  Eoi^al  Creorge  at  Spithead,— that 
the  action  of  the  waves  is  superficial,  and 
does  not  extend  much  below  or  above 
what  the  natural  surface  of  the  water 
should  be  in  a  calm.  Hence,  when  the 
divers  had  their  breast  lines  and  air  pipes 
let  out  so  far  as  not  to  be  jerked  by  the 
pitching  or  rolling  of  the  lighter  from 
which  they  descended,  they  could  work 
as  efficiently  in  the  heaviest  sea  as  in  a 
calm,  and  they  were  often  most  success- 
ful in  strong  gales  of  wind;  but  they 
could  not  struggle  against  strong  spring 
tides,  for  the  tides  acted  as  powerfully  at 
the  bottom  of  Spithead  as  at  the  top, 
.  which  I  believe  must  be  the  case  every- 
where ;  and  they  observed  that  it  changed 
at  the  bottom  a  little  earlier  than  at  the 
top."  "The  tides,  however,  are  not 
capable  of  carrying  away  large  blocks  of 
stone."  "  The  water  at  Spithead  is 
nearly  double  seven  fathoms.'* 

Facts  thus  obtained  on  such  a  subject, 
and  related  by  so  accurate  an  observ^, 
cannot  fail  to  be  of  great  practical  use  in 
the  construction  of  under-water  works. 

Captain  Washington,  in  speaking  .of 
Uie  terrific  action  of  the  waves  upon  the 
long  slope  at  Cherbourg,  said  that  in 
that  instance  their  mischievous  action  did 
not  appear  to  extend  lower  than  from 
fifteen  to  twenty  feet  below  low  water,  as 
the  small  stones  there  remain  nnmoved. 

Sir  John  Rennie,  in  the  account  of  the 
Plymouth  breakwater,  says,  that  "  No 
part  of  the  work  below  low  water  was 
disturbed  by  the  gale.** 

Sir  Howard  Douglas,  in  his  paper,  1st 
July,  1844,  said,  **I  avow  my  entire 
want  of  confidence  in,  and  objection  to, 
any  experimental  attempt  to  build  break- 
waters with  upright  faces  from  the  bot- 
tom in  deep  water,  but  admit  that  it  may 
be  deserving  of  consideration  whether  a 
combination  of  the  upright  face  with  the 
slope  might  not  be  made  with  advantage. 
The  sectional  area  of  the  work,  and  con- 
sequently its  mass,  would  be  vastly  less 
than  if  raised  in  one  slope  to  the  crest." 

Mr.  Rendel^  in  his  examination,  said, 
"  But  it  should  be  remembered  that  we 
have  recourse  to  sloping  breakwaters  in 
order  to  make  cheap  materials  stand  in 
the  place  of  expensive  labour."  In  con- 
formity with  this  mean  of  efi^ecting  eco- 
nomy, he  said,  **l  should  first  of  all 


The  scientific  opinions  obtained  having 
been  generally  in  favour  of  the  vertical 
wall.  It  seems  needless  to  lengthen  this 
already  long  communication  by  detailing 
others  than  those  of  Professor  Airy  and 
Captain  Vetch.  Professor  Airy  was 
asked,  "  Do  you  not  think  that  waves  in 
heavy  gales,  coming  in  with  considerable 
velocity,  and  in  that  state,  would  act  upon 
an  upright  wall  with  the  percussive  force 
due  to  their  weight  and  velocity,  and 
produce  a  more  serious  effect  than  if  that 
impact  were  to  act  against  a  slope  ?  " — 
Answer,  '*  It  will  not  strike  at  all.  There 
will  be  a  great  swell  up  and  down  again ; 
there  will  be  nothing  like  a  horizontal 
motion."  Question — •*  The  wave  is  pro- 
ceeding ?*• — "  It  becomes  a  stationary 
wave ;  a  combination  of  a  direct  and  a 
reflected  wave.  It  goes  up  and  down 
again  without  breaking;  and  it  is  merely 
an  elevation  of  the  surface.  I  have  been 
in  circumstances  where  I  have  had  good 
dpportunities  of  observing  that  practi- 
cally, and  I  know  that  that  is  the  case." 
Q.  ''  You  say  that  inasmuch  as  a  wave 
does  not  break  against  an  upright  sur- 
face, it  will  exert  no  percussive  force 
upon  the  wall  ?  "— "  No.  It  will  exert 
the  same  sort  of  pressure  that  there  is 
upon  a  lock-gate,  that  is,  a  hydrostatic 
pressure."  Q.  "  Equal  to  the  weight  of 
a  column  of  water  whose  base  is  the  sur- 
face pressed,  and  height  the  depth  of  the 
centre  of  gravity  ?*'—*«  Yes.*' 

Captain  Vetch  had  stated  that  waves 
rise  and  fill  against  a  perpendicular  wall, 
and  recoil  from  it ;  he  was  again  asked  if 
that  was  his  opinion  P  He  answered— 
*'  That  is  my  opinion.  I  had  a  very  ex- 
traordinary instance  of  that  happen  in 
my  own  case.  In  goinp;  out  of  we  litde 
harbour  of  Scamisli,  in  the  island  of 
Tyree,  in  a  vessel  of  25  tons,  we  were 
carried  three  times  up  and  down  a  rock 
inclined  to  the  horizon  at  an  angle  of 
about  60  degrees,  with  the  wind  on  shore, 
and  without  touching  it,  though  the  gun- 
wale was  within  a  yard  of  it."  "It 
was  blowing  fresh.** 

A  combination  of  the  long  slope  with 
the  upright  wall  was  also  considered  by 
the  Commissioners.  In  favour  of  this 
form  of  construction  there  was  much 
evidence,  both  practical  and  scientific, — 
showing  that,  to  use  the  words  of  Major 
General  Paisley,  '*  The  action  of  waves 
is  superficial."  In  his  examination,  he 
said,  "  It  has  always  been  my  opinion, 
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begin  to  deposit  those  materials  to  form 
a  rough  moss  op  to  within  a  moderate 
depth  at  low  water,  and  then  when  I  had 
brought  my  foundations  up  to  that  point 
at  which  the  sea  would  begin  to  attack 
me,  I  should  begin  to  attack  the  sea  bj 
building  with  a  class  of  materials  that 
would  be  its  master.  I  think  an  upright 
wall  in  that  case  would  be  desirable." 

Thus  it  seems  that  in  that  part  of 
a  breakwater  where  the  sea  exerts 
the  greatest  force,  even  Sir  Howard 
Douglas  admits  it  to  be  worthy  of  con- 
sideration whether  the  upright  face 
might  not  be  advantageous;  and  Mr. 
Rendel  decidedly  relies  upon  the  vertical 
wall  instead  of  the  long  slope  for  parts 
the  most  exposed. 

Amongst  the  plans  proposed  to 
the  Commissioners,  was  one  by  Mr. 
Gubitt  for  the  construction  of  caissons 
of  wood,  to  be  built  in  with  masonry, 
sinking  these  masses  of  wood  and  stone- 
work so  as  to  leave  an  interval  between 
them  of  20  or  80  feet ;  "  and  that,"  as 
Mr.  Cubitt  said,  '*  would  make  this  har- 
bour, with  this  great  advantage,  that 
there  would  be  always  what  is  called  live 
water  inside.'* 

For  the  formation  of  Dover  Harbour, 
the  Commissioners  had  two  great  diffi- 
culties to  contend  with,  the  great  quan- 
tity of  mud  and  silt  floating  in  its  waters, 
and  the  immense  mass  of  shingle  that 
travels  at  times  along  that  part  of  the 
coast  The  preservation  of  live  water 
would  have  been  in  a  great  degree  effec- 
tual against  the  deposition  of  mud  and 
silt,  as  Mr.  Cubitt  proposed,  but  the  still 
greater  evil  of  a  permanent  accumulation 
of  shingle  between  and  within  his  caisson 
masses  was  to  be  apprehended,  should 
such  a  plan  have  been  adopted. 

Captain  Washington  had  been  directed 
to  make  experiments  which  should  ascer- 
tain the  quantity  of  silt  in  Dover  Bay. 
It  appeared  from  the  whole  of  these  ex- 
periments that  the  silt  would  amount  to 
1,200  tons  an  acre.  Lieutenant* Colonel 
Colquhoun  said  that,  "  In  the  docks  at 
Liverpool,  the  quantity  of  silt  dredged  is 
stated  to  amount  to  upwards  of  10,000 
tons  per  acre  per  annum.*'  The  Com- 
missioners to  learn  the  cost  of  dredging, 
inquired  of  Mr.  George  Rennie  the 
price  at  which  that  operation  could  be 
performed  ;  he  sUted  it  at  3d.  or  4d.  the 
cubic  yard  for  dredging  alone,  from  a 


depth  of  80  feet ;  but  including  re- 
moval, 9d.  a  yard.  This  rate  of  expense 
far  exceeds  that  which  it  cost  Govern- 
ment to  dredge,  which  in  one  case  (J/e- 
cluinM  MagaziHe^No.  1150,)  amounted 
to  less  than  a  penny  per  ton;  in  the 
other,  where  shingle  was  raised  from  a 
depth  of  27  feet,  to  less  than  2d.  per  ton ; 
in  both  these  instances  wear  and  tear  of 
the  machinery  was  included,  and  interest 
on  the  capital  sunk  for  its  procurement ; 
but  there  were  no  contractor's  profits, 
which  were  probably  allowed  for  in  Mr. 
Rennie*8  prices.  Although  the  deposit 
in  Dover  Bay  be  so  much  less  than  in  the 
docks  at  Liverpool,  yet,  considering  their 
small  extent  compared  to  that  of  Dover 
Bay,  the  expediency  of  dredging  there 
was  seen  to  oe  doubtful,  and  the  idea  of 
dredging  the  new  harbour  appeared  to  be 
generally  abandoned  on  account  of  ex- 
pense. One  expedient  was,  however, 
suggested  which  mi^ht  diminbh  that 
expense,  that  of  employing  the  engines 
of  steam -tugs,  at  their  spare  time,  in 
dredging  to  keep  the  harbour  clear. 

That  the  danger  of  filling  up  with  silt 
was  not  imaginary  Mr.  Bennie  proves, 
by  his  statement,  that  '<  the  harbours  of 
Valencia  and  Barcelona,  and  many  other 
harbours  in  the  Mediterranean  with  solid 
piers,'*  have  been  injured  by  sand  accu- 
mulating against  them ;  and  that  the  har- 
bour of  Civita  Vecchia,  formed  by  a  long 
slope,  is  now  filled  up  with  alluvium  that 
came  down  the  river. 

Another  plan  for  preventing  such  in- 
jury to  Dover  Harbour  was  suggested  by 
Lieutenant- Colonel  Colquhoun, — that  of 
building  the  western  pier  on  arches,  thus 
allowing  the  tide  to  carry  silt  through ; 
on  the  supposition,  doubtless,  that  the 
eastern  pier  would  arrest  the  shingle. 

The  shingle,  however,  appears  to  be 
the  most  formidable  enemy  to  be  guarded 
against,  and  much  important  evidence 
was  obtained  under  this  head.  It  appears 
that  gales  of  wind  carry  shingle  along 
the  coast,  but  that  it  is  not  moved  by  the 
tides.  That  in  Dover  Bay  shingle  does 
not  extend  outwards  so  far  as  low-water 
mark.  That  there  is  always  a  line  of 
sand  at  low-water  mark.  That  shingle 
does  not  go  farther  northward  than 
Shingle-end.  That  there  is  said  to  be 
no  shingle  on  the  French  coast  between 
Cape  Grisnez  and  the  Texel ;  on  that 
coast  it  is  sand. 
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With  a  view  of  arresting  tbe  enormous 
quantity  of  shingle  that  now  travels  along 
the  eoast,  and  enters  Dover  Baj,  dif- 
ferent forms,  positions,  and  numbers  of 
breakwater  piers  were  proposed  by  many 
eminent  engineers,  civil  .and  military, 
each  plan  l^ing  supported  by  facts  and 
arguments  brought  forward  severally  by 
these  gentlemen;  bat  as  they  rehted 
more  particularly  to  the  local  circum- 
stances of  the  Bay,  it  does  not  seem  of 
an  interest  sufficiently  general  to  enter 
into  particulars  here. 

Floating  breakwaters  were  spoken  of 
by  some  gentlemen ;  but  it  is  evident 
that  where  the  inroads  of  such  a  mass  of 
shingle  has  to  be  guarded  against,  and 
where  there  is  no  backwater  to  carry  it 
away,  a  floating  breakwater  would  not  be 
effectual. 

Many  plans  for  the  construction  of 
fixed  breakwaters  were  proposed  besides 
the  above- mentioned,  and  others  with  the 
long  slope.  Captain  Vetch  proposed  iron 
caissons  to  be  filled  in.  Mr.  Walker's' 
plan  was  to  build  walls  at  the  island  of 
Portland  in  navigable  vessels  of  300  or 
400  feet  long,  and  70  wide,  and  then  to 
tow  them  to  Dover.  Captain  Denison 
proposed  a  vertical  wall,  composed  of 
hexagonal  prisms,  to  be  manufactured 
at  Dungeness ;  these  prisms,  when 
sufficiently  hardened,  to  be  towed  to 
Dover  between  two  cylindrical  pontoons ; 
but  above  low  water-mark  to  substitute 
granite. 

The  sufficiency  of  various  material^  in 
sea  walls  was  examined  into.  In  respect 
to  concrete,  it  was  generally  objected  to 
for  external  work :  its  specific  gravity  is 
about  the  same  as  that  of  brickwork. 
This  material  has  been  tried  at  Algiers, 
but  is  said  to  have  failed  from  the  de- 
composition of  the  lime  by  the  sulphate 
of  magnesia  contained  in  sea  water.  The 
water  in  the  Mediterranean  is  stated  to 
contain  7*02  per  cent,  of  this  sulphate, 
but  the  water  of  the  ocean  only  2*29  per 
cent.  But  for  foundatiatu,  it  is  added, 
in  respect  to  concretei  **  its  value  is  un- 
questionable.*' 

Bricks,  as  materials  for  exposed  works, 
wore  objected  to  by  some  as  being  liable 
to  abrasion,  by  others  firom  apprehension 
of  their  being  crushed  under  great 
weights.  Mr.  jEtendel,  in  proof  of  tJie 
fallacy  of  the  latter  objection,  instanced 
'*Mr.  Tenant's  chimney  at  Glasgow, 


which  is  360  feet  high,  and  has  never 
shown  the  slightest  symptom  of  crushing 
at  the  lower  courses  of  bricks,  although 
nothing  more  than  common  briek  work.*' 
— ♦ — 

DAYtas's  aoTAar  xNOtm. 
Sir,— I  shall  feel  obliged  if  you  wiU 
publish  the  following,  in  answer  to  Mr. 
W.  H.  Gordon's  communication  in  No. 
1372  of  your  Magazine.  Mr.  Gordon 
states,  that  he  is  not  aware  whether  or 
not  I  saw  his  work  on  the  "  Economy  of 
the  Marine  Steam-engine  "  previous  to 
taking  out  the  patent  for  the  duplex- 
piston  rotary  engine.  Now,  Sir,  I  wish 
It  to  be  distinctlv  understood  that  I  never 
saw  or  heard  of  any  such  work  as  Mr. 
Gordon  alludes  to,  until  I  saw  his  letter 
in  the  Magazine.  I  will  now  take  the 
opportunity  of  offering  a  few  words, 
explanatory  of  my  practice  in  perfect- 
ing the  rotary  engine.  I  have  had 
forty-two  years'  practical  experience 
with  th.e  reciprocating  engine,  and 
during  the  last  twenty- five  have  been 
mixed  up  with  the  superintendence  of  a 
number  of  attempts  which  have  been 
made  by  different  parties  to  produce  a 
rotary  engine.  It  was  but  natural, 
therefore,  that  my  attention  should  be 
attracted  to  the  subject.  My  first  idea 
was  to  make  a  double  revolving  piston; 
but  after  trying  a  number  of  experi- 
ments for  giving  the  proper  action  to 
the  valves,  which  did  not  answer,  that 
idea  was  abandoned.  I  then  b^gan  the 
single  piston  engine,  and  so  far  succeeded, 
as  to  more  than  realise  all  my  expecta- 
tions ;  and  it  was  after  I  had  got  this 
engine  to  work,  and  patented  it,  that  I 
again  turned  my  attention  to  the  duplex 
piston  engine — not  to  perfect  the  piston, 
but  to  produce  a  motion  that  would  give 
the  proper  action  to  the  valves.  And 
if  I  had  not  made  the  motion  for  the 
single  piston  engine  first,  it  b  a  question 
with  me,  whether  I  should  have  perfected 
the  duplex  motion  at  all.  I  may  here 
remark,  that  I  have  heard  It  stated  by 
hiffh  authority,  that  no  man  would  be 
able  to  produce  a  rotary  engine  that 
would  work  without  a  great  amount  of 
undue  side-pressure  on  the  shaft.  And 
Uib  imaginary  impossibility  I  was  deter- 
mined, if  possible,  to  overcome. 

I  am.  Sir,  yours,  &o., 

Isaiah  Davibs. 
44,  BronuffTOTe-ttreet,  BinnJngtaam, 

DeoemlMi  8, 1849. 
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^  Sir, — I  fiend,  for  the  guidance  or  con- 
sideration of  those  of  your  readers  whom 
it  may  concern,  some  account  of  experi- 
ments made  on  the  discharge  of  water 
from  pipes,  with  a  view  to  ascertain  the 
requisite  sizes  of  various  aqueducts  for 
the  purposes  of  drainage.  It  was  neoes- 
aarj  to  conduct  these  experiments,  as 
to  arrangements  of  apparatus,  in  a  differ- . 
ent  manner  than  if  it  had  been  required 
to  know  the  necessary  sizes  of  pipes  for 
supplying  a  town  with  water,  as,  in  the 
former  case,  there  being  no  pressure 
arising  from  head,  a  flow  of  water  of 
uniform  section  is  maintained  by  the 
eontinual  addition  of  lateral  streams :  and 
the  length  of  the  aqueduct,  therefore,  as 
an  element  of  friction,  may  have  little  or 
no  influence  on  the  velocity  of  the  main 
current;  while  in  the  ease  of  water- 
works, the  velocity  of  the  water  depend- 
ing on  the  head  at  .the  origin  of  the 
STstem,  length  of  pipe  is  a  most  important 
element  in  calculation ;  and  the  friction 
arising  from  this  condition  is  often  the 
chief  force  to  be  overcome.  In  fact, 
mider  these  two  circumstances,  reverse 
effects  are  produced  :  for  in  a  drain,  if 
the  length  be  increased,  and  junctions 
be  proportionall V  added,  a  greater  amount 
of  discharge  will  be  the  result  (I  always 
assume  that  the  junctions  are  made  in 
the  most  scientific  manner  with  regard 
to  their  aidmg  the  main  line) ;  and  in 
another  respect  the  operations  of  a  sys- 
tem of  drainage  and  a  system  of  water- 
works are  curiously  dissimilar ;  for  in  the 
former,  the  chief  current  being  supplied 
immediately  by  its  tributary  mains,  sus^ 
Cained  by  their  various  ramifications,  and 
ultimately  fed  by  a  multitude  of  small 
mouths,  the  whole  operation  proceeds 
naturally  and  easily  by  the  silent  effort 
of  gravitation ;  while  in  the  latter  ease, 
the  main  line  being  first  charged,  the 
water  has  to  be  forced  with  sufilcient 
power  to  divide  itself,  and  move  with 
great  velocity  in  a  multitude  of  different 
directions,  up  hill  and  down  hill,  through 
intricate  and  narrow  passages  turning  at 
every  variety  of  angle.  In  the  latter  work, 
again,  the  power  is  generated  at  once 
at  the  head  of  the  system,  and  is  conti- 
nually being  expended  so  lone  as  it  acts ; 
but  in  the  former,  force  is  sel^generating 
^t  accumulates  as  the  operation  en- 


larges, until  the  small  tributaries  become 
important  streams,  and  these  streams  an 
impetuous  torrent  It  is  essy  to  perceive 
at  once  what  an  important  part  frietion 
.plays  in  the  one  case  to  what  it  does  in 
the  other.  Hence,  with  regard  to  f&r^ 
mula  constructed  on  the  basis  of  experi- 
ments made  with  heads  of  water  at  the 
ends  of  pipes,  they  have  proved  totally 
useless  as  means  of  ascertaining  the  pro-, 
per  sizes  of  drains  and  sewers ;  and  when 
tested  bv  the  actual  discharge  of  a  drain, 
I  have  found  them  so  much  in  error  that 
I  could  have  guessed  by  the  eye  much 
nearer  the  truth.  The  formulm  of  Prony, 
Dubuat,  Eytelwein,  Geniey's,  Young, 
Smeaton,  and  others,  not  only  each  of 
them  departs  very  wide  of  the  truth  when 
applied  for  the  purposes  of  drainage,  but 
they  all  disagree  the  one  with  the  other, 
so  much  as  to  destroy  confidence  in  any 
one  of  them,  unless  confirmed  by  other 
evidence.  The  experiments  which  I  am 
about  to  describe  were  made  under  the 
sanction  of  the  Metropolitan  Commis- 
sioners of  Sewers,  on  their  premises  at 
Greek-street  The  apparatus  used  was 
as  follows : — A  strong  platform,  100  feet 
long,  was  erected,  fixed  to  move  about  a 
central  axis  at  one  end,  and  free  to  be 
moved  at  the  other  by  a  chain  and  wind- 
lass, so  as  to  afford  a  range  from  the 
horizontal  plane  to  a  declivity  of  1  in  10. 
A  Unk,  holding  1600  gallons,  was  placed 
at  the  upper  end ;  and  another  tank  of 
sufficient  dimensions,  received  and  mea- 
sured the  water  discharged  at  the  lower 
end.  On  this  platform  lines  of  pipes, 
varying  from  3  inches  to  12  inches  dia- 
meter, were  tried.  The  pipes  consisted 
of  the  ordinary  Yauxhall  stoneware,  in 
two-feet  lengUis ;  and  a  careful  selection 
of  them  was  made  as  to  accuracy  of  bore 
and  dimensions.  They  were  laid  in 
straight  lines  of  uniform  inclination,  and 
the  pipe  joints  were  rendered  water-tight 
with  clay.  On  each  side  of  a  line  of 
pipes,  five  junctions  were  attached  at 
intervals,  by  which  the  water  was  ad- 
mitted, as  well  as  at  the  head  of  the  pipe. 
The  entrance  of  the  water  was  regulated 
by  sluices ;  so  that  while  the  head  of  the 
pipe  was  just  filled,  vrater  was  at  the 
same  time  admitted  by  the  junctions  suf- 
ficient to  maintain  the  pipe  full  through- 
out its  entile  length.    Under  these  cfar* 
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cumstances,  we  found — to  mention  only 
one  result — that  a  line  of  6-inch  pipe«, 
100  feet  long,  at  an  inclination  of  1  in 
60,  discharged  75  cubic  feet  per  minute. 
The  same  experiment,  repeated  wiUi 
the  line  of  pipes  reduced  to  50  feet  in 
length,  gave  very  nearly  the  same  result. 
Without  the  addition  of  junctions,  the 
transverse  sectional  area  of  the  stream  of 
water  near  the  discharging  end  was  re- 
duced to  one-fifth  of  the  corresponding 
area  of  the  pipe,  and  it  required  a  simple 
head  of  water  of  about  22  inches  to  give 
the  same  result  as  that  accruing  under 
the  circumstances  of  the  junctions.  With 
regard  to  varying  sizes  and  inclinations, 
we  found,  suflSciently  for  practical  pur- 
poses, that  the  squares  of  Uie  discharges 
are  as  the  fifth  powers  of  the  diameters ; 
and  again,  that  in  steeper  declivities  than 
1  in  70,  the  discharges  are  as  the  square 
roots  of  the  inclinations ;  but  at  less  de- 
clivities than  1  in  70,  the  ratios  of  the 
discharges  diminish  very  rapidly,  and 
are  governed  by  no  constant  law.  At 
a  certain  small,  declivity,  the  rektive  dis- 
charge is  as  the  fifth  root  of  the  inclina- 
tion; at  a  still  smaller  declivity,  it  is 
found  as  the  seventh  root  of  the  inclina- 
tion ;  and  so  on  as  it  approaches  the 
horisontal  plane.  This  may  be  exem- 
plified by  tne  following  results  found  by 
actual  experiment : — 

Discharges  of  a  6-mcA  Pipe  at  Several 
IneUnaiions. 

Dischargei  in  100  ft. 
per  minute. 
1  in      60      ..         ••         75 
1  in      80      ..         ..         68 
1  in    100      ..         ..         63 
1  in    120      ..         ..         59 
1  hi    160      ..         ..         54 
1  in    200       ..          ..         52 
1  in    240       ..         ..         50 
1  in    320       ..          ..         49 
1  in    400      ..         ..         48-5 
1  in    480       ..         ..         48 
1  in    640      ..         ..         47-5 
1  in    800      ..         ..         47-2 
1  in  1200      ..         ..         46-7 
Level 46 

The  series  of  hydraulic  experiments 
from  which  the  foregoing  is  selected, 
has  been  in  operation  for  the  last  two 
years,  at  an  expense  of  upwards  of  2000^. 
The  experiments  conducted  at  Greek- 
street  were  a  continuation  of  similar  ex- 
perimento  made  in  the  Fleet  sewer ;  in 
the  latter  place  the  sewage  was  used,  and 


in  the  former  pure  water  supplied  by  the 
New  River  Ck>mpany. 

The  conclusion  arrived  at  is,  that  the 
requisite  sizes  of  drains  and  sewers  ean 
be  determined  (near  enough  for  practi- 
cal purposes,  as  an  important  circum- 
stance has  to  be  considered  in  providing 
for  the  deposition  of  solid  matter,  which 
diaadvantageously  alters  the  farm  of  the 
aqueduct,  and  contracts  the  water-way) 
by  taking  the  result  of  the  6-inch  pipe 
under  the  circumstances  before  men- 
tioned as  a  daiumt  and  assuming  that  the 
squares  of  the  discharges  are  as  the  fifth 
powers  of  the  diameters. 

That  at  greater  declivities  than  1  in  70 
the  discharges  are  as  the  square  roota  of 
the  inclinations. 

That  at  less  declivities  than  1  in  70 
the  usual  law  wiU  not  obtain ;  but  near 
approximations  to  the  truth  may  be  ob- 
tained by  observing  the  relative  dia* 
charges  of  a  pipe  laid  at  various  soiall 
inclinations. 

That  increasing  the  number  of  june- 
tions  at  intervals  accelerates  the  velocity 
of  the  main  stream  in  a  ratio  which  io- 
ereases  as  the  square  root  of  the  inclina- 
tion, and  which  is  greater  than  the  ratio 
of  resistance  due  to  a  proportionable  in- 
crease in  the  length  of  the  aquedoet. 
The  velocities  at  which  the  lateral  streams 
enter  the  main  line,  is  a  most  important 
circumstance  governing  the  flow  of  water. 
In  practice,  these  velocities  are  constanily 
variable,  considered  individually,  ana 
always  different  considered  collectively, 
so  tliat  their  united  effect  it  is  difficult  to 
estimate.  Again ;  the  same  aewer  at 
different  periods  may  be  quite  filled,  bat 
discharge  in  a  given  time  very  different 
(quantities  of  water.  It  should  be  men- 
tioned that  in  the  case  of  the  6-inch  pipe, 
which  discharged  75  cubic  feet  per  mi- 
nute, the  lateral  streams  had  a  velocity  of 
a  few  feet  per  second,  and  the  junotiona 
were  placed  at  an  angle  of  about  35°  with 
the  main  line.  It  is  needless  to  say  that 
all  junctions  should  be  made  as  nearly 
parallel  with  the  main  line  as  possible, 
otherwise  the  forces  of  the  lateral  cur- 
rents may  impede,  rather  than  maintain 
or  accelerate  the  main  streams. 

The  conclusion  of  the  labours  of  the 
learned  authors  of  the  several  formnlie 
before  quoted,  left  the  science  of  hydrau- 
lics in  such  a  state,  that  no  man,  except 
by  his  own  practical  observation,  eoold 
tell  what  an  aqueduct,  under  any  given 
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ooDditioDs,  would  discharge.  This  will 
be  «6  apparent  to  any  one  who  will  take 
Uie  trouble  to  examine  and  compare  the 
TariouB  formule  the  one  with  the  other, 
and  to  test  their  general  pretensions  by 
some  known  facts,  that  I  need  dwell  on  it 
no  longer.  It  would  be  a  valuable  thing 
if  practieal  men  would  make  a  common 
record  of  facts  occurring  in  their  own 
experience,— /ac^«,  not  conciunans  de- 
rived. No  doubt  the  facts  exist  in  suffi- 
cient abundance ;  but  they  are  too  scat- 
tered, or  appropriated  as  secrets,  so  that 
the  engineer  is  often  obliged  to  assume 
results  which  he  has  not  had  an  oppor- 
tunity of  verifying  by  practical  expe- 
rience. Had  such  a  record  been  current, 
the  formule  of  the  hvdraulicians  could 
not  have  been  received  as  orthodoxy  by 
the  scientific  world. 

I  am,  Sir,  yours,  ftc, 
J.  L.  Hals. 

Civil  Engineer. 

I,  Greek-fttxeet,  8obo, 
Dm.  4, 184S. 


SPBCiriOATIOKS  OF  XNOUSH  PATBNT8  BN- 
ROLLBD  DURIMO  THB  WBXK  SNDINO 
6th  07  DBOBMBaR,  1849. 

Edmund  Gbundt,  Bury,  Lancashire, 
wooUeD-maniifaeturer,  and  Jacob  Fabbow, 
of  the  same  place,  manager.  For  eertaim 
improwmeHU  m  maeMnerjf,  or  i^paratue 
for  preparing  wool  for  epbming,  atul  aleo 
iaiprovemenU  fm  maeMnery  or  apparaiui 
for  epinning  wool  and  other  fibroue  eub' 
etaneee.    Patent  dated  May  29, 1849. 

The  pateotees  describe  and  claim, 

1.  An  arrangement  of  apparatus  for 
forming  the  roU  or  lap  of  the  wool,  pre- 
viously to  feeding  it  into  the  trimmer  or 
scribbler,  into  a  oontinnons  sheet  of  aniform 
weight  and  thioknets  throughout ;  and  par- 
tienkrly  the  employment  of  canvas  for  that 
purpose. 

2.  A  mode  of  unlappfaig  the  roll  horn. 
the  trimmer  and  winding  it  on  to  a  cylinder 
of  large  diameter,  after  which  it  is  severed 
hito  sheets  of  uniform  weight  and  thick- 
ness. 

3.  A  constmction  of  apparatus  for  piecing 
or  connecting  these  sheets. 

4.  A  peculiar  arrangement  and  construc- 
tion of  mechanism,  for  drawing  the  sheets 
so  pieced,  or  connected,  into  continnoos 
sliters. 

5.  The  application  of  a  fixed  rail  in  place 
of  the  roller,  which  is  usually  placed  be- 
tween the  roller  and  dish. 

6.  A  node  of  regulating  the  motion  of 
the  copping  rail,  so  that  one  end  may  de- 


scend quicker  than  the  other  to  form  the 
bottom  of  the  oop,  when  both  ends  will 
descend  equally. 

7.  An  arrangement  for  stopping;  the  reTO- 
lution  of  the  spindles  by  throwing  the  rim- 
band  from  the  twist  roller  on  to  the  loose 
roller  and  effecting  the  backing  off. 

8.  A  mode  of  regulating  the  winding  up 
of  the  yarn  by  means  of  a  scroll  on  the  tin 
roller,  which  Is  actuated  by  a  notch  wheel, 
or  other  suitable  mechanism. 

,9.  Takhig  the  strain  off  the  yam  by 
lowering  the  faller  during  the  running  in  of 
the  carriage. 

10.  Increasing  the  speed  of  the  spindles 
during  the  running  out  of  the  carriage,  by 
throwing  the  twist  band  on  to  the  loose 
pulley. 

David  Smith,  New  York,  America,  lead 
manuf^tnrer.  For  certain  new  and  ueeflU 
inqfrovememie  in  the  meane  qf  man^faetmr' 
ing  certain  artielee  in  lead.  Patent  dated 
May  29,  1849. 

The  patentee  proposes  to  employ  a  tower 
of  20  inches  in  diameter,  and  50  feet  high, 
shaped  at  top  like  a  funnel,  and  at  bottom 
like  a  truncated  cone.  The  pouring  vessel 
is  to  be  made  with  holes  in  the  bottom  ss 
usual,  and  fixed  in  the  funnel,  while  an  an- 
nular hollow  Tcssel  is  adapted  to  the  bottom 
of  the  truncated  cone,  and  rests  on  a  reser- 
voir of  water.  The  annular  poring  vessel  is 
to  be  also  perforated  with  holes  at  top, 
through  which  an  artificial  current  of  air  is  to 
be  forced  up  the  tower  by  a  fan  or  other  blow- 
ing machine.  Supposing  the  current  of  air 
be  made  to  traTcl  twice  as  fast  as  the  falling 
molten  metal,  the  latter  will  encounter  as 
much  air  as  it  would  in  falling  through  a 
tower  150  feet  high,  of  the  ordinary  con- 
struction, and  probably  more,  as  the  air 
would  be  nearly  stagnant.  The  metal  falls 
through  the  hollow  centre  of  the*  annular 
vessel  into  the  water  reserroir,  which  is  fur- 
nished with  a  shoot  to  conduct  the  metal 
to  a  suitable  receptacle.  Or,  the  artificial 
current  may  be  created  by  exhausting  from 
the  top  of  the  tower,  and  allowing  the  air  to 
flow  in  at  bottom ;  in  wluch  case  the  hollow 
annular  veuel  will  be  dispensed  with. 

Claim, — ^The  application  of  an  ascending 
artificial  current  of  air  to  a  descending  cur- 
rent of  metal  in  the  manuftustnre  of  leaden 
shot. 

John  Dugdalb  and  Edwabd  Bibch, 
Hanchester,  tool  and  machine  makers.  For 
certain  improvemente  in  eonttrueting  and 
propelling  ehipe  or  other  veuele.  Patenip 
dated  May  31,  1849. 

The  patentees  describe  and  claim, 

1.  A  method  of  constructing  ships  and 
vessels  with  horizontal  channels,  open  to  the 
water  at  bottom,  in  which  the  propelling 
shafts  are  to  be  plaoed. 
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2.  The  employment  of  two  or  more  pro- 
pellers, of  different  diameten,  kicyed  upon 
the  same  shaft. 

RiCHAKD  Edwa&d  Hodobs,  Bjcroft, 
Hereford,  gentleman.  Fbr  improvement* 
in  mechanical  purchateCf  lohiek  are  oho 
applicabie  m  whole  or  in  pari  to  prqfectilee. 
Patent  dated  May  29,  1849. 

€%»>».— 1.  The  employment  for  palling 
and  hauling  purposes,  and  all  others  where 
a. resilient  force  can  be  usefully  applied,  of 
purchases  made  of  vulcanised  caoutchouc  or 
other  like  elastie  substance,  either  solid  or 
tubular,  and  either  round  or  flat,  or  of  any 
other  shape,  and  fitted  with  loops  or  hoops 
for  attaching  the  same  singly  and  sucoes- 
siTdy  to  the  bodies  which  are  thereby  to  act 
or  to  be  acted  upon. 

2.  The  application  of  elastic  purchases,  of 
the  description  aforesaid,  to  projectile  pur- 
poses. 

3.  Certain  improTements  in  tntTellert' 
staffs. 

4.  A  doable  wlieel-barrow,  as  described. 
FuU  particalars  of  this  invention  will  be 

given  in  our  next. 

Hknry  Trkwhitt,  Sunbury,  Middlesex, 
and  Thomas  Russbll  Ceampton,  Buck- 
ingham -  street,  Westminster,  C.E.  For 
improvmnente  in  locomotive,  marine,  and 
etationary  engines;  and  aleo  in  the  connect' 
ing  apparatfu  qf  marine  engines.  Patent 
dated  Jane  2,  1849. 

Messrs.  IVewhitt  and  Crampton's  im- 
proyements  in  locomotive  steam  engines  are 
as  follows : — 

1.  The  axle  of  the  driving  wheels  is 
placed  behind  the  fire  box,  whicb«  as  well  as 
the  water  tank,  is  supported  on  the  same 
frame  with  the  tubular  boiler.  The  water 
tank  is  placed  underneath  the  boiler,  while, 
to  make  room  for  it,  the  eccentrics,  air- 
pumps,  &c.,  are  placed  outside  the  frame. 

2.  The  boiler  is  supported,  or  caused  to 
articulate  on  three  points;  one  being  the 
centre  of  a  transverse  spring,  the  ends  of 
which  bear  upon  the  axle  boxes  of  the 
driving-wheels,  and  the  other  two  the  cen- 
tres of  two  longitudinal  springs,  placed  on 
either  side  of  the  boiler,  the  two  ends  of  each 
of  which  rest  upon  the  axle  boxes  of  the  nin- 
ning  wheels  on  their  respective  sides. 

3.  The  top  of  the  outside  shell  of  the  fire 
box  is  made  flat  and  stayed  to  the  top  of 
the  fire  box,  also  made  flat,  in  the  same  way 
as  are  the  sides  in  ordinary  cases;  care  being 
taken  to  leave  sufficient  steam  space  between 
the  two. 

4.  The  axle  of  the  driving  wheels  is  placed 
under  the  fore-end  of  the  tubular  boiler, 
and  connected  to  cranks  fixed  on  the  ends 
of  a  transversal  rod,  which  are  driven  by 
coupling  rods  from  the  piston  rods  of  the 

\  cylinders. 


6.  The  application  of  the  preoeding  ar- 
rangement  to  a  locomotive  engine  which  hat 
the  axle  of  the  driving  wheels  placed  behind 
the  fire-box. 

6.  Tapping  a  male  screw  near  tiie  orank« 
end  of  the  paddle  or  screw-shaft  in  marina 
engines,  and  fitting  thereon  a  collar  with  an 
interior  screw.  The  crank  is  slipped  over 
the  extreme  and  smooth  part  of  Uie  shaft, 
which  is  prevented  from  slipping  out  by 
means  of  a  ooUar  fitted  thereto*  A  washer 
is  placed  between  the  two  opposite  surfiuee 
of  the  crank-end  and  screw  collar,  which 
are  brooght  close  together  and  kept  in  poai- 
tion  by  a  pin  passing  through  the  shaft. 
The  forward  movement  of  the  crank  will 
press  these  two  surfaces  closer  together,  and 
produce  the  revolation  of  the  shaft ;  while. 
If  the  pin  is  knocked  out  the  movement 
of  the  crank  reverses,  and  the  coUar  screwed 
back  one-sixteenth  of  an  inch,  the  contrary 
effect  will  take  place. 

7.  The  application  of  the  last-mentioned 
arrangement  to  stationary  enginea. 

8.  Hie  employment  of  counter-balance 
weights  in  marine  engines,  which  are  made 
to  revolve  in  the  same  horixontal  plane 
as  the  cranks. 

(Zaima. — 1.  Placing  the  axle  of  driving 
wheels  behind  the  fire-box,  in  combinatioa 
with  the  water  tank  and  coke  box  on  the 
same  frame  with  the  boiler. 

2.  The  use  of  the  tubular  boiler  with  the 
axle  of  the  driving  wheels  placed  under  the 
fore-end  of  it,  and  which  is  made  to  work  or 
revolve  as  before  described. 

3.  Arranging  the  connecting  and  discon- 
necting apparatus  of  steam  engines,  so  that 
when  two  surfaces  or  discs  are  employed, 
the  forward  motion  of  the  crank  shall  hava 
the  effect  of  uniting  them  more  firmly. 

4.  The  mode  of  counterbalancing  uneqoal 
motion  in  marine  steam  engines. 

Mosis  Pools,  London,  gentleman.  Wkur 
improvemente  in  **  braging,  prosing,'*  tipa. 
rating,  cleaning,  and  **bl€aeking;  and  m 
cooling  or"  heating  matters;  *'atso  in  piS" 
tons,  valves,  taps»  and  spring  apparatms*'* 
(Communication.)  Patent  dated  June  2,1849. 

The  patentee  has  disclaimed  those  por- 
tions of  his  title  which  are  inclosed  within 
inverted  commas,  so  that  his  patent  ia  now 
limited  to  "improvements  in  se|)aratinga 
cleaning,  and  heating  mattera." 

His  improvements  in  "  separating  mat- 
ters'* consist, 

1.  In  employing,  for  separating  liquid 
from  solid  matters,  a  ctotrifugal  appa- 
ratus, composed  of  a  drum,  lined  with  some 
suitable  reticulated  fabric,  and  fitted  with  a 
flexible  tube,  one  end  of  which  paasea 
through  the  periphery,  while  the  other  ii 
attached  to  a  string  which  passes  over  a 
pulley  to  a  moveable  collar  placed  outside  on 
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the  rotary  shaft.  When  the  dmm  ia  partly 
filled,  and  rotary  motion  commdnioated  to 
it|  a  portion  of  the  liqoid  ia  expelled,  and 
the  rest  retained  hy  the  interposition  of 
solid  matters  between  it  and  the  drum.  In 
that  case  the  collar  is  slipped  down,  whereby 
the  end  of  the  tube  is  brooght  beneath  the 
level  of  the  liqaid,  which  consequently  mna 
out. 

2.  When  substances  of  different  sizes  or 
specific  gravities  have  to  be  separated,  the 
patentee  places  them  iu  a  hemisphere  com- 
posed of  some  reticulated  fabric,  to  which 
rotary  motion  is  communicated.  If  grain, 
for  instance,  be  the  article,  the  dirt  or 
lighter  particles  wiU  be  driven  through  the 
sides,  while  the  grain  will  be  thrown  out 
over  the  edge  into  suitable  receptacles. 
When  it  is  desired  to  wash  the  substancea 
under  operation,  water  is  poured  into  the 
centre  of  the  hemisphere,  and  the  cleansing 
process  facilitated  by  the  application  of  a 
revolving  brush  to  the  inside  surface  of  the 
fabric }  or,  the  air  may  be  exhausted  from  the 
outside  of  the  hemisphere,  by  any  suitable 
and  well-known  arrangement. 

3.  When  soap-lather  has  accumulated  to 
excess  in  a  centrifugal  scouring-machine,  it 
is  to  be  got  rid  of  by  laying  a  hollow  ring, 
one  half  of  which  is  composed  of  wire 
gauae,  and  oonnected  to  an  air-pump,  on 
the  surface  of  the  water ;  the  pump  being 
put  into  action,  the  air  is  thereby  ex- 
hausted from  the  soap-bubblee,  which  con- 
sequently disappear. 

4«  To  heat  liquids,  the  patentee  proposes 
to  convey  tiiem  to  a  rotary  drum,  perforated 
on  the  sides,  from  which  they  are  to  be  ex- 
pelled in  finely-divided  streams,  and  in  this 
state  brought  in  contact  with  currents  of 
hot  air  or  steam,  which  are  driven  through 
the  bottom  of  the  chamber  or  room,  in 
which  the  apparatus  is  placed,  by  a  fan  or 
other  blowing  machine. 

5.  A  slight  modification  of  the  preceding 
arrangements  b  described,  which  is  stated  to 
be  particularly  adapted  to  the  waste-pipe  of 
steam  engines,  for  the  purpose  of  applying 
the  heat  of  the  waste  steam  to  the  feed 
water,  and  of  condensing  the  steam  itself. 

6.  Another  similar  arrangement  is  de- 
scribed, which  consists  of  a  number  of  con- 
centric channels^  through  the  alternate  ones 
of  which  heated  air  is  made  to  pass,  and 
impart  its  heat  to  the  thin  metal  sides,  which 
communicate  it  to  the  water  flowing  through 
the  other  channels. 

Claim, — 1.  The  construction  of  a  centri- 
fugal apparatus  with  a  pipe,  as  described. 

2.  The  mode  of  constructing  an  apparatus 
for  separating  and  cleaning  materials,  and 
also  the  one  for  withdrawing  air  from  soap- 
babbles. 

3.  The  mode  of  heating  liqiddi,  iHiereby 


the  liquids  being  thrown  out  by  oentrifugal 
force,  are  brought  into  contact  with  currents 
of  hot  air,  and  hereby  heated.  Also,  the 
application  of  waste  steam  to  the  same 
purpose. 

4.  The  arrangement  for  heating  air  in 
connection  with  the  fluid  heating  appa- 
ratus. .  ^ 

William  Goosb,  Birmingham,  manufae- 
turer.  JPbr  certain  improved  nuicAtnery 
for  mam^aeturing  naiie.  Patent  dated 
June  5,  1849. 

The  object  of  the  present  invention  is  to 
grip  the  partially  formed  nail  on  the  edges 
instead  of  the  ends,  as  has  hitherto  been 
usual ;  and  this  is  proposed  to  be  effected  by 
adapting  to  the  ordinary  nail-cuttlDg  ma- 
chine an  apparatus  which  consists  of  a  re- 
volving verCical  spindle  with  an  arm  curved 
upwards,  which  carries  at  the  free  or  top  end 
a  bent  horizontal  bar  of  steel,  termed  in  the 
specification  a ' '  spring  nipper.* '  When  the 
partially  formed  nail  is  separated  from  the 
iron  plate,  one  of  ita  ends  is  caught  by  the 
extremity  of  the  spring  nipper  at  a  point 
beneath  the  horizontal  right  line,  in  continu- 
ation of  the  end  of  the  fixed  die,  and  pressed 
against  this  latter,  whereby  the  partially 
formed  nail  will  be  caused  to  make  a  portion 
of  a  revolution,  and  to  assume  a  vertical 
position  instead  of  the  usual  horizontal  one, 
when  the  moveable  die  ia  to  be  brought  into 
action. 

CMoi.— The  employment  and  construc- 
tion of  a  spring  nipper  in  addition  to  nail- 
making  machines,  for  causing  the  partially 
formed  nail  to  make  part  of  a  revolution. 

Daniel  Millxb,  Glasgow,  C.E.  For 
in^Mwemente  in  ike  mode  of  drawing  sAqM 
t|p  an  inciined  plane  out  qf  water.  Patent 
dated  June  5,  1849. 

Mr.  Miller's  improvements  have  reference 
to  the  well-known  patent  slip  of  Morton, 
and  consist  in  combining  with  it  a  hydro- 
static cylinder  with  a  moveable  ram  or 
piston  and  injecting  pumps,  which  force 
water  into  one  end  of  the  cylinder,  to 
drive  the  moveable  ram  or  piston  for* 
wards,  and  thereby  produce  a  motive 
force,  which  is  communieated  by  a  traction- 
rod  to  a  carriage,  running  on  the  slip,  and 
aupportiog  the  ship,  which  is  consequently 
drawn  up  out  of  the  water.  The  moveable 
ram  or  piston  is  drawn  back  into  its  first 
position,  either  by  winding  a  rope  or  chain 
on  a  roller,  or  by  pumping  water  into  the 
opposite  end  of  the  cylinder,  or  by  exhaust- 
ing the  water  previously  pumped  in,  to 
allow  the  unbalanced  pressure  of  the  atmo- 
sphere to  act,  or  by  the  descent  of  a  weight 
which  has  been  wound  up  during  the  for- 
ward motion  of  the  moveable  ram  or  piston. 

Samubl  Dunn,  Doncaster,  gentleman. 
.Fbr  in^^rwemeiUe  in  eonetrueting  tunn^, 
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and  in  apparaiut  to  he  wed  for  tueh  or 
timilarpwrpotet.  Patent  dated  Jane  5, 1849. 

Mr.  Dunn's  tannelling  arrangements  will 
put  the  reader  immediately  in  mind  of  those 
used  by  Sir  M.  I.  Brunei,  in  the  construc- 
tion of  the  Thames  Tnnneli  and  can  at  best 
be  only  considered  as  an  improvement  upon 
them.  He  employs  a  moTeable  shield* 
liice  Brunei,  and  forces  it  forward  through 
the  mud  or  sand,  shift  After  shift,  by  hy- 
draulic pressure.  The  fore  part  of  the 
shield  is  constructed  of  iron,  in  the  form  of  a 
plough,  the  point  being  of  steel,  and  divided 
into  compartments,  which  are  filled  with  air 
compressed  to  such  a  degree  as  to  balance 
the  exterior  pressure.  The  after  part  is 
elliptical  in  shape,  and  separated  from  the 
plough  by  an  air  and  water-tight  partition, 
fitted  with  a  tube  communicating  with  an 
air-pump.  Between  the  partition  and  the 
after  part  of  the  shield  is  an  elliptical  piston, 
surrounded  with  a  suitable  packing,  so  as  to 
fit  tightly  therein.  A  trench  is  dug  by  the 
water-side  deep  enough  to  receive  the  shieldt 
and  allow  of  its  being  placed  on  a  lerel  with 
the  course  of  the  intended  tunnel,  which  is 
built  inside  the  after  part  of  the  shield, 
behind  the  piston,  and  consists  of  two  layers 
of  planking,  bound  together  on  the  outside 
by  iron  hoops,  and  coyered  with  gutta 
percha  or  other  waterproof  material,  and 
stayed  on  the  inside  by  plates  of  iron  riveted 
and  cemented  together,  so  as  to  form  a 
waterproof  lining  as  it  were.  When  this  is 
completed,  water  is  pumped  into  the  space 
between  the  partition  and  the  piston,  which 
is  driven  back  until  it  rests  against  the  edge 
of  the  tunnel,  and  becomes  immovable. 
Whence  it  follows,  water  bdng  continued  to 
be  forced  in,  that  the  plough  will  be  driven 
forward  a  distance  nearly  equal  to  the  por- 
tion of  the  tunnel  built;  upheaving  and 
turning  aside  the  mud  and  sand  in  its  pro- 
,  grass.  The  space  between  the  outside  of 
the  tunnel  and  the  inside  of  the  shield  is 
made  water-tight  by  lining  the  latter  with 
leather,  which  is  kept  well  greased  to  faci- 
Utate  its  sliding. 

Claim. — ^The  mode  of  constructing  tun- 
nels  by  means  of  a  moveable  protecting 
shield,  which  is  driven  forwards  by  hydrau- 
lic pressure,  or  any  other  suitable  mechani- 
cal means. 

VicTom  HiPPOLTTB  Laursmt,  France, 
engineer.  For  improvomente  in  loomi  fir 
wmmng.    Patent  dated  June  5,  1849. 

The  patentee  describes  and  claims, 

1.  An  arrangement  of  apparatus  for  regu- 
lating the  giving  off  of  the  warp  from  the 
warp-beam,  so  as  to  obtain  a  more  regular 
and  uniform  cloth  than  hitherto. 

2.  An  arrangement  of  apparatus  for  regu- 
lating the  winding-up  of  the  cloth  upon  the 
beam. 


Gbobgb  Hinton  Boyill,  Abchurch- 
lane,  London,  engineer.  JFbr  tfi^prove- 
m€nU  in  manufacturing  wheat  and  other 
grain  into  meat  and  flour.  Patent  dated 
June  5,  1849. 

Mr.  Bovill  describes  and  claims, 

1.  A  mode  of  making  the  bed-stone  ro- 
tate instead  of  the  top  one,  as  has  hitherto 
been,  usual. 

2.  A  mode  of  fixing  the  top-stone  and 
passing  currents  of  ur,  dther  by  exhaustion 
or  pressure,  between  tiie  grinding  surfaces, 
and  the  application  of  ventilatbg  pipes  in 
the  top.  stone. 

3.  A  mode  of  exhausting  the  dirty  air 
from  the  case  surrounding  the  stone  cham- 
ber into  which  the  meal  is  driven ;  and, 

4.  The  employment  of  a  porous  fkbric 
through  which  dirty  air  is  passed,  and  which 
collects  and  retains  the  flour  which  was  held 
in  suspension  by  the  dirty  air  or  stive. 

William  Edward  Nbwtok,  Chancery- 
lane,  civil  engineer.  For  improoementa  in 
etovee,  grates,  or  flre-plaeee,  and  in  warm- 
ing or  heating  buildings,  (A  communica- 
tion.)   Patent  dated  June  5, 1849. 

The  patentee  describes  and  claims, 

1.  The  employment  of  a  transparent 
shield  in  front  of  the  grate,  which  may  be 
moved  up  or  down,  as  required,  to  regulate 
the  quantity  of  air  admitted  to  the  fuel,  and 
consequently  the  draft. — (Query— If  not 
identical  with  Kott's.) 

2.  A  low-placed  stove,  recessed  in  the 
fire-place,  fitted  with  a  chamber  in  combi- 
nation with  a  hood,  for  consuming  smoke 
and  the  gases  which  are  produced  by  com- 
bustion. 

3.  The  combination  in  a  stove  of  this  de- 
scription of  a  hood  and  smoke-chamber  with 
an  exterior  casing,  into  which  air  is  ad- 
mitted and  heated  previously  to  its  entry 
into  the  apartment. 

4.  An  arrangement,  for  heating  and  warm- 
ing buildings,  of  horizontal  and  vertical 
pipes,  and  smaller  service-pipes,  the  essen- 
tial feature  of  which  is  making  the  service- 
pipes,  or  sets  thereof,  communicate  near 
their  ends  with  the  supply-pipes,  so  as  to 
establish  a  constant  circulation  of  hot  water 
to  and  from  the  boiler. 

5.  The  construction  of  a  boiler  ftir  the 
purpose  of  the  last  head  of  this  invention, 
which  consists  of  a  vertical  fuel  tnbe  resting 
on  the  top  of  the  incandescent  mass  in  the 
furnace,  and  whieh  is  surrounded  by  a  eon- 
centric  tube,  serving  as  a  flue,  whidli  is  en- 
veloped by  a  concentric  tubular  boiler. 

Elijah  Slack,  Orchard-street,  Renfrew, 
North  Britain,  gun-manufacturer.  For  tm- 
provements  in  the  preparation  of  materials 
to  be  used  in  the  maniiffaeture  qf  textiie 
fabrics.    Patent  dated  June  2,  1849. 

Mr.  Slack^s  improvements  have  reference 
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genenllj  to  all  fibroni  substances,  snob  as 
Kentucky  hemp,  Rrassian  hemp,  China  flax 
and  grass;  but  more  particularly  to  the 
rendering  of  the  coarser  kinds  which  are 
imported  in  the  partially-manufactured  state 
of  sheets,  bags,  packing,  &c.,  and  are  ca- 
pable of  being  ftirther  employed  in  the  pro- 
duction of  textile  fabrics.  These  materials 
are  first  steeped  for  from  fire  to  seren  hours 
in  water,  raised  to  a  temperature  of  80°  to 
120*"  Fahr. ;  after  which  they  are  boiled  for 
a  like  period  of  time  in  a  solution  of  lime, 
the  proportion  being  2i  lbs.  of  the  latter  to 
100  lbs.  of  the  material  to  be  operated  on. 
Instead  of  a  solution  of  lime,  some  suitable 
caustio  or  alkaline  solution,  of  a  slrengtfa  of 
from  r  to  3°  Twaddle's  hydrometer,  may 
be  used.  The  fibrous  materials  are  then 
bleached,  or  decoloured  by  immersion  for 
about  six  hours  in  a  solution  of  chloride  of 
Hme,  made  of  such  a  strength  as  that  ^  or  2 
measures  will  turn  yellow  1  measure  of  blue 
liquid  test,  which  is  composed  of  1  part  in- 
digo, 7  parts  concentrated  sulphuric  acid, 
and  500  to  700  parts  water ;  after  which 
they  are  immersed  in  a  solution  of  sulphuric 
or  muriatic  add,  of  from  l"*  to  3"*  Twaddle's 
hydrometer.  Lastly ;  the  fibrous  substances, 
in  order  to  give  them  a  ductUe  and  silky 
character,  are  boiled  in  some  oleagenous 
mixture,  composed  of  2  gallons  of  gallipoU 
oil  and  1  gallon  of  a  solution  of  caustic  potash 
of  15°  Twaddle's  hydrometer.  Two  quarts 
of  this  composition  are  to  be  used  to  every 
100  lbs.  of  the  substance  to  be  operated  on  ; 
or  a  solution  containing  6  or  7  lbs.  of  black 
animal  or  vegetable  soap  may  be  used  to 
100  lbs.  of  the  substance. 

Ctotm.  — The  preparation  of  materials, 
especially  sheets,  bags,  and  packing  mate- 
rials, to  be  employed  in  the  manufacture  "of 
textile  fabrics  by  the  treatment  and  pro- 
cesses described. 

Jacquxs  Hulot,  Rue  Sb.  Joseph,  Paris, 
manufacturer  of  fabrics.  Fhr  improvements 
m  the  mant^aeiure  qf  the  fronts  of  shirts. 
Patent  dated  June  5,  1849. 

This  invention  consists  in  arranging  the 
harness  of  the  loom  for  working  two  warps 
and  wefts  (the  bottom  one  being  stouter 
than  the  top  one),  so  as  to  produce  an  imi- 
tation of  stitches  in  a  fabric  which  is  to  be 
made  up  into  shirt  fronts. 

Claim. — ^Tho  manufacture  of  fabrics  as 
described,  and  their  application  to  shirt 
fronts. 

Thomas  Lawbb,  City-rosd,  gentleman. 
plor  improvements  in  generating  steamy  and 
in  the  means  of  obtaining  and  applying 
motive  powers    Patent  dated  June,  5, 1849. 

Mr.  Lawes'  improvements  in  generating 
steam  for  motive  power  purposes  consist  in 
a  peculiar  combination  of  a  boiler  and  fur- 
nace in  one  apparatus.    The  water  is  forced 


by  a  pump  from  a  reservoir  into  a  chamber, 
which  forms  the  two  sides  and  back  of  the 
furnace,  whence  it  passes  through  a  series  of 
horixontal  pipes  placed  in  the  flues,  formed 
by  brick  partitions,  over  which  the  products 
of  combustion  pass  and  repass  prior  to 
escaping  up  the  chimney ;  the  steam  gene- 
rated in  these  horixontal  pipes  ascends  into 
a  series  of  vertical  pipes,  and  passes  thence 
into  l^orizontal  steam  tubes,  which  serve  the 
purpose  of  a  steam  chest,  one  of  which  is 
provided  with  a  safety  valve.  To  generate 
steam  for  cooking,  boilmg,  &c.,  it  is  pro- 
posed to  place  two  reservoirs  of  water  on 
the  hobb  of  an  ordinary  kitclsen  range,  and 
to  connect  them  by  means  of  pipes,  which 
answer  the  purpose  of  ban  in  the  front  and 
bottom  of  the  stove. 

The  i^iproyements  in  "  obtaining  and 
applying  motive  power"  embrace, 

1.  A  modification  of  a  system  of  atmosphe- 
ric propulsion,  formerly  patented  by  Mr. 
liawes,  and  which  consists  in  the  substitution 
of  a  series  of  short  tubes  for  one  entire  tube, 
reaching  from  end  to  end  of  the  line.  One 
end  only  of  each  length  of  tube  is  closed, 
and  a  partial  vacuum  is  created  therein  by 
drawing  a  piston  from  the  closed  to  the  open 
end. 

2.  A.  method  of  applying  motive  power, 
placed  in  a  boat  or  vessel  floating  in  a  canal, 
to  a  carriage  with  cog-wheels  gearing  into 
racks  fixed  by  the  sides  of  two  rails  on  either 
bank  of  the  canal,  by  means  of  one  drum  on 
the  driving  axle  of  the  carriage,  and  another 
in  the  bow  of  the  boat.  The  tractive  power 
resulting  therefrom  is  communicated  from 
the  carriage  to  the  boat.    And, 

3.  A  mode  of  applying  motive  power  to 
the  tilling  of  land,  by  dragging  a  plough  or 
harrow  backwards  and  forwards  over  the  sur- 
face of  the  soil. 

Thomas  Jowbtt,  Burrage  House,  Bingley , 
York,  stuff-manufacturer.  For  certain  tm- 
provements  in  the  method  of  stopping  power' 
loomSf  and  preventing  injury  to  the  cloth, 
or  fabric  t  m  the  course  of  being  woven. 

Patent  dated  June  5,  1849. 

This  invention  consists  in  the  substitution, 
for  the  ordinary  finger,  of  a  cranked  lever 
keyed  on  the  stop  rod,  the  vertical  end  of 
which  is  in  front  of  the  shuttle-box,  while 
the  horizontal  end  takes  into  a  slot  in  a 
bolt  which  slides  up  or  down  in  a  fixed 
guide,  attached  to  the  front  of  the  slay,  so 
that  when  the  shuttle  boxes,  and  the  reed  is 
beating  up,  the  bolt  is  lifted  above  the  level 
of  the  sliding  frog,  and  slides  over  it  without 
interfering  with  the  further  operation  of  the 
loom  ;  but  when  the  shuttle  fails,  or  is 
absent  from  the  box,  and  the  swell  takes 
into  the  shuttle-box,  then  the  bolt  will  be 
depressed,  and  in  course  of  beating  up  will 
come  in  eontoct  with  the  sliding  frog,  which 
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it  thereliy  foroed  apdiut  a  spring  lever,  to 
as  to  cause  it  to  take  oat  of  the  notch  the 
shifting  rod,  which  is  conteqnentlj  free  to 
act  and  shift  the  driving  band  firom  the  fast 
to  the  loose  pnlley. 

OsQOOD  FuLD,  Jjondon,  m^hant    Fbr 
improvemenit  in  anehori.     Patent   dated' 
Jane  5,  1849. 

Mr.  Field  proposes  to  constmet  anchors 
for  the  purpose  of  preventing  foaling  from 
cables  or  ropes. 

1.  With  a  goard  swivelled  on  the  shank, 
which,  when  one  flake  is  buried  in  the  mad, 
&c.,  is  raised  up  so  as  to  form  an  ineltned 
sarface  from  the  extremity  of  that  fluke  to 
the  point  where  it  is  swivelled  to  the  shank, 

2.  With  a  guard  in  the  shape  of  an  equi- 
lateral triangle,  which  is  attached  by  the 
centre  of  the  base  to  the  ring  end  of  the 
shank,  while  the  apex  is  attached  to  the 
centre  of  the  shank. 

3.  With  a  guard  in  the  shape  of  a  rect- 
angle, one  end  of  which  is  hinged  to  the 
crown,  so  as  to  allow  the  other  end  to  rest 
upon  the  mud.  Sec.,  and  thereby  prevent  the 
cable  from  getting  under  the  crown. 

The  patentee  claims  the  three  several 
modes  of  constructing  anchors  with  guards, 
as  described. 

William  Hknbt  SMrrH,  Fittroy-sqnare, 
dvil  engineer.  For  certain  impravemenU 
in  breakwatert,  beacons,  and  moorings ; 
parte  of  which  are  applicable  to  other  pmr^ 
poeee.    Patent  dated  June  5,  1849. 

1.  Mr.  Smith's  improved  breakwater  is 
constructed  of  open  frames,  gratings,  or,  in 
some  cases,  of  walls,  in  sections,  which  are 
hinged  at  bottom  to  piles,  or  other  suitable 
foundations  firmly  fixed  in  the  bed  of  the 
sea  or  river,  so  that  they  may  turn  on  them 
as  pivots  or  fulcra.  To  the  top  of  each  sec- 
tion on  the  sea  side  there  is  attached  a  verti- 
cal rod  reaching  nearly  to  the  bottom,  which 
is  linked  to  a  horizontal  rod,  the  other  end 
of  which  is  made  fast  by  a  joint  to  a  pile 
bedded  in  the  bottom  of  the  sea,  and  a 
weight  is  attached  'to  the  link.  By  this 
arrangement,  the  breakwater  will  offer  a 
yielding  resistance  to  the  action  of  the  waves, 
gradually  absorbing  their  momentum  by 
bending  down  until  the  two  rods  or  braces 
are  dragged  into  the  same  right  line ;  and 
then,  when  the  force  of  the  wave  is  exhausted, 
the  breakwater  is  brought  back  to  its  origi- 
nal position  by  the  action  of  the  weight. 
The  frames  may  be  filled-in  with  slate  panel- 
ling to  economize  the  material,  and  a 
gangway  or  tubular  bridge  constructed  on 
the  top.  A  space  is  left  between  the  bottom 
of  the  breakwater  and  the  bed  of  the  sea,  to 
allow  of  the  ground  current,  the  back-flow 
of  which  may  be  applied  to  the  deepening  of 
water-ways.    Hurdles  may  be  suspended,  if 


deemed  necessary,  in  front  of  the  break* 
water,  which  may  be  employed  in  the  con- 
struction of  groynes. 

2.  The  **  beacon"  consists  of  a  standard, 
carrying  a  signal  at  top,  and  hinged  or 
pivoted  at  bottom  on  a  pile  fiimly  imbedded 
in  the  bottom  of  the  sea,  as  before.  Several 
braces,  linked  together  in  pairs,  are  attached 
at  top  to  the  standard,  and  at  bottom  to  ibun- 
dations  or  mooring  anchors  in  the  bed  of  the 
sea.  To  each  link  there  is  attached  a  dmin 
or  rope,  which  is  made  fast  to  a  weight  that 
slides  up  and  down  the  standard.  The  chain 
is  shortened  snffidently  to  cause  the  links  fai 
each  pair  to  assume  the  appearance  of  an 
obtuse  angle ;  and  it  follows  from  this  ar- 
rangement, that  when  the  standard  is  struck 
by  a  wave,  it  will  bend  back,  dragging  the 
braces  on  that  side  into  right  lines,  and 
causing  the  weight  to  slide  up.  When  the 
force  of  the  wave  is  exhausted,  the  gravity 
of  the  central  common  weight  will  biiig  the 
standard  and  braoes  into  thdr  original  por- 
tion. The  improved  mooring  apparatna 
consists  in  the  employment  of  one  of  these 
weighted  braces  attached  at  one  end  to  a 
foundation  and  at  the  other  to  a  buoy. 

3.  The  improved  foundation  consists  of  a 
pile,  to  the  bottom  of  which  there  is  pivoted 
a  bar  of  iron,  sharp  at  one  end  and  bent  np 
at  the  other.  When  the  pile  is  driven  Into 
the  bed  of  the  sea,  the  loose  part  ia  alsaost 
in  the  same  right  line  with  the  rest ;  but 
when  it  is  attempted  to  pull  it  oat,  Om 
loose  part  gradually  assumes  a  horizontal 
position,  or  the  line  best  calculated  to  offer 
the  greatest  amount  of  resistance  to  its  with- 
drawal ;  or,  the  pile  may  have  a  twist  given 
to  the  top  of  the  lower  part,  which,  when  it 
is  turned  one  way,  will  cause  the  pile  to  de- 
scend, and  when  turned  the  other  way,  will 
fhcilitate  its  withdrawal. 

The  patentee  claims  the  various  oonstmc- 
tions  and  arrangements  as  described,  and  as 
illustrated  by  the  drawings  whieh  accompany 
his  specification. 

SpeeifieoHon  Due,  but  not  MmroUed. 

GioRGK  Simpson,  Buchanan-street,  Glas- 
gow, civil  and  mining  engineer.  F\tr  a  eer- 
tom  improvement  or  improoemenie  in  the 
machinery  f  or  apparatue,  or  meune  of  raie- 
ing,  lowering,  supporting,  momng,  or  trans- 
porting  heavy  bodies.  Patent  dated  June  5, 
1849. 

[The  specification  of  this  patent  was  pre- 
sented for  enrolment  the  day  after  it  was 
due,  and,  of  course,  refused.  We  are  curious 
to  learn  whether  our  Glasgow  friend,  who 
met  with  a  similar  mishap  in  the  case  of 
Hewitt's  patent,  was  the  party  entrusted  to 
prepare  and  enrol  Mr.  Simpson's  specifica- 
tion.] 
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Walter  Cram,  of  Thornlidbank,  ReDftew,  Scot- 
land, for  certain  loiproyeinents  in  the  finishing  of 
voven  fabrics.    December  S;  six  months. 

Cbnrad  Montgomery,  of  the  Army  and  Navy  Club, 
St.  James's-square,  Middlesex,  Esq.,  fo^  improve- 
ments in  brewing,  distilling,  and  rectifying.  De- 
cember 3 ;  six  months. 

William  Ecdes  the  elder,  William  Eccles  the 
yoimger,  and  Henry  Scolee,  of  Blaekhan,  Lanca- 
shire, cotton  spinners,  for  certain  improvements  in 
machinery  or  apparatus  for  preparing,  spinning, 
aikd  weaving  cotton  and  other  flbrona  substances. 
December  3 ;  six  aionthi. 

Joseph  Paradis,  of  Lyons,  France,  njerchant,  for 
improvements  in  the  manuubotore  of  elastic  mat- 
tresses, cushions,  and  paddings ;  part  of  which  im- 
provements  are  applicable  to  other  purposes  where 
indden  or  continuous  pressure  is  required  to  be 
sustained  or  transmitted.  (Being  aoommunfeatton.) 
Decembers;  six  months. 

Oeorge  Buchanan,  of  Edinburgh,  civil  engineer, 
tat  improvements  in  cocks,  valves,  or  stoppers,  and 
in  the  use  of  flexible  substances  for  regulatiog  or 
stopping  the  passage  of  fluids,  and  also  in  making 


joints  of  tubes  and  pipes,  or  other  vessels.  Deeem 
ber  8  ;  six  months. 

Baron  James  Ulrio  Tancher  de  Strubing,  of  Mar- 
garet-street, Cavendish -square,  Middlesex,  for  im- 
provements in  the  manu&cture  of  axletree-boxes 
lor  carriages,  and  of  the  bearings  of  the  axles  of 
railways,  and  in  the  making  of  an  alloy  of  metal 
suitable  for  sooh  and  like  puipooes.  December  S ; 
six  months. 

Oeorge  Edmond  Donisthorpe,  of  Leeds,  York, 
manuCacturer,  for  improvements  In  wheels  of  loco- 
motive carriages.    December  3 ;  six  months. 

Peter  Palrbaira,  of  Leeds,  York,  machinist,  and 
John  Hetherington,  of  Manchester,  for  oertain  im- 
prpvements  in  machinery  for  preparing  and  spin- 
ning cotton,  flax,  and  other  fibrous  sabstanoes. 
Decembers;  six  months.     • 

Samuel  Fisher,  of  Birmingham,  Warwick,  engi- 
neer, for  improvements  in  railway  carriages,  wheels, 
axles,  buflbr  and  draw  springs,  and  hinges  for  rail- 
way carriage  and  other  doors.  December  5;  six 
months. 

Edward  Carter,  of  Merton  Abbey,  Surrey,  ma- 
chinist, for  immovements  in  printing  calico  and 
•ther  fkbrics.    December  5 }  six  months. 
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Date  of  No.  in 

Registra-  the  Re- 

tion.  gister. 
Nov.  27      2099 

28  2100 

29  2101 
Dec.  1   2102 

3  2103 

4  2104 

„  2105 
„   2100 

5  2107 


Proprietors'  Names, 

William  Burgess 

Francis  Klamm  

William  Murrav 

William  Broughton .... 

Richard  Bell    

Thomas  Curry 

John  Cocker 

Samel  Whitfield 

Oeorge    Chance    and 
John  Bird 


Addresses.  Subjects  of  Design. 

Blackf^iars-Toad  .....................  OntU  pereha  hose  Joints. 

York -street.  Commercial -road 

East ..M.... Rotary  heel  tip. 

University-street '». Compensating  ball-lever. 

South-street,  Finsbury-market..  Ne  plus  ultra  stove. 

Basing-lane  Metallic  ftisee  box. 

Bristol Configuration    and  arrange- 
ments of  a  steam  boiler. 

Bolton  Brush. 

Birmingham Window  cornice  and  cornice- 
pole. 

Kingsainford Furnace  grate. 


6UTTA  PERCHA. 

Wharf  Road,   CUy  Road,  London. 

TT  cannot  now  be  doubted  even  by  the  most  sceptical,  but  that  OUTTA  PERCHA  must  henceforward 
''-  be  regarded  as  one  of  the  blessings  of  a  gracious  Providence,  inasmuch  as  it  affords  a  sure  and 
certain  protection  from  cold  and  damp  feet,  and  thus  (ends  to  protect  the  body  from  disease  and 
premature  death.  Gutta  Pereha  Soles  keep  the  feet  WARM  IN  COLD,  AND  DRY  IN  WET  WEA- 
THER. They  are  much  more  durable  than  leather  and  also  cheaper.  These  soles  may  be  steeped 
for  MONTHS  ToosTHXR  lu  cold  Water,  and  when  taken  out  will  be  found  as  firm  and  dry  as  when  first 
put  in. 

Gutta  Perclia  Tobins, 

Being  so  extraordinary  a  conductor  of  sound,  is  used  as  speaking-tubes  in  mines,  manufhetories, 
hotels,  warehouses,  &c.  This  tubing  may  also  be  applied  in  Churches  and  Chapels,  for  the  purpose 
of  enabling  deaf  persons  to  listen  to  the  sermon,  &c.  For  conveying  messages  from  one  room  to  another, 
or  from  the  mast-head  to  the  deck  of  a  vessel,  it  is  invaluable.  For  greater  distances  the  newly- 
Invented  Electric-Telegraph  Wire  covered  with  Gutta  Pereha  la  strongly  recommended. 

Mm  Bands. 

The  increasing  demand  for  theOutta  Pereha  strapping  for  driving  bands,  lathe-atraps,  ftc,  fhlly  Justifies 
the  strong  recommendations  they  have  everywhere  received. 

Gutta  Pereha  Pomp  Bneketa,  Clackfl,  &C. 

Few  applications  of  Gutta  Pereha  appear  likely  to  be  of  such  extensive  use  to  manufactorers,  engi- 
neers, &c.,  as  the  substitution  of  it  for  leather  in  pump  buckets,  valve«,  &e.  Tbese  buckets  can  be  had 
of  any  size  or  thickness  without  ssam  or  jozxt,  and  as  eold  wUer  vUl  never  tofUn  them,  they 
seldom  need  any  repair. 


552 


ADVEaTISBlCBNTS. 


To  InTentors  and  Patentees. 

MESSRS.  ROBERTSON  &  CO., 

PATXVV  tOLICITORS, 

166,  Fleet  tireti,    London;  and  99b,  New-etreei 

BirwUni^m. 
(Of  which   Arm  Mr.  J.  C.  ROBERTSON,   the 
EDXTOft  of  the  Mschaficb'  Magazihb  from  its 
cammeneement  in  1823,  is  principal    p»iner,) 
undertake 

The  proenration  of  Patents 
For  England,  Scotland,  Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busi- 
ness relating  to  Patxnts. 

Speeifleatlons  Drawn  or  Revised. 

DIBCLAIMBBSy  AND  UBMOaANDUMS  OP 
ALTimATION    PKBPAmSD    AND    BNaOLLXD. 

OaToats  Sntered  and  Opposltlona 
Oondncted. 

CONFIRMATIONS    AND    PROLONOATION8 

OF  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

Advice  on  Cases  snbmittedj  Are.  die. 

INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per- 
sonally or  by  letter. 

AGENTS:  For  Manchester,  Messrs.  Wise  and 
Wood,  S,  Cooper-street.  For  New  York,  Mr. 
Thomas  Prosser,  11,  Platt-street. 

Advantages  of  Resiatering  De- 
signs for  Articles  of  Utility. 

Under  the  New  Designs  Abt,  6  and  7  Vie.  e.  65. 

Protection  for  the  whole  of  the  three  Kingdoms 
by  one  Act  of  Registration. 

Protection  for  a  term  of  three  years. 

Protection  at  a  moderate  expense  (from  IS/,  to 
20/.) 

Protection  immediate,  (may  be  obtained  in  most 
eases  within  a  couple  of  days.) 

Power  of  granting  licenses  for  any  of  the  three 
Kingdoms,  or  any  of  the  cities,  towns,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  number 
of  persons. 

Summary  remedy  for  Infringements. 

For  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Mechanic^  Magaxine, 
No.  1047,  price  Zd.;  and  for  Lists  of  Articles  re- 
gistered under  the  New  Act,  see  the  subsequent 
Monthly  Parts. 

Specifications  and  Drawings,  according  to  the 
Provisions  of  the  Act,  prepared,  and  Registrations 
effected  without  requlrhig  the  personal  attendance 
of  parties  in  London,  by  Messrs.  ROBERTSON  and 
Co.,  Patent  and  Designs  Registrstiun  Agents.  Ifi6. 
Flect-street^and  99b,  New-street,  Birmingham; 
or  by  their  Manchester  Agents,  Messrs.  Wise  and 
Wood,  9,  Cooper-street. 

Ornamental  Designs  also  registered  under  the 
5and6  Vic,  c.  100. 

Gntta  Percha. 

HANCOCK  ft  CO.  soUcit 
attention  to  their  very 
superior  manufsctures  in 
GUTTA  PERCHA,  &e., 
I  which  they  continue  to 
supply  on  their  usual  ad- 
vantageous terms,  having 
secured  an  unlimited  quan- 
tity of  ti.e  raw  materisl  previously  to  the  late 
speculations  in  the  market.  As  LICENSEES 
UNDER  TUB  FIRST  PATENT  granted  for  the 
manufacture  of  Gutta  Percha,  they  furtlier  bag 
to  inform  their  CorrespondenU  that  with  t«gaid  to 


any  dealings  had  with  H.  and  Co.  for  goods  manii* 
ftctured  by  them  under  their  Lleense,  they  are 
resdy  to  hold  all  their  customers  harmless  and 
indemnified  from  any  proceedings  which  may  be 
threatened  to  be  taken  against  them,  by  avt 
PARTIES  sssuming  to  be  Patentees  under  aubae- 
quent  Patents;  the  only  stipulation  on  the  part  of 
H.  &  Co.  being  <.hat  they  and  their  .Solicitor  shall 
have  the  conduct  of  any  defence  that  may  bo  eo&- 
sidered  necessary. 

^milti.— Pkgtt  511, /or  "HelTetin" 
rea<i  "  HeTeUiu."    ProUmn  7,>^ 


l-|-2^2V^i-jr«    y^^     i^2^2Vz'-z»_ 


NOTICES  TO  COJtRSSPOSDSJiTS, 
Oommunieation*  from  Mr.  Moek,  Mr,  Bmddeie$, 
and  Mr.  Moffnard  are  in  tifpe,  bnt  unenoidalSm 
thrown  out  of  their  intended  ptaee  in  Me  mdfc^ 
No.,  in  eoneeguenee  of  the  great  nuw^ber  ofepecifiem- 
tions  that  hoveJaUen  due  since  our  last,  and  thepledga 
we  have  gioen  to  the  public  togioe  in  each  No,  tko 
eubsiance  of  everf  epeei/lcation  enrolled  dwrimg  ike 
preceding  week.. 

I.  F.  £.  if  requmted  to  eend  to  our  i^glee  for  a 
letter  from  a  person  who  offers  to  supptf  him  with 
the  infotwuUion  he  wante. 

L.  R.  E.—We  decline  the  interview  {quer^  mrmm' 
gle  t)  requested.  He  can  write  what  he  hae  to  Joy,  or 
get  eomo  one  to  do  it  for  him, 
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tnu  HODOks'  TAtmttt  Mst^AviCAt  pomoBAtss  AHD  nu>j«cnus. 


(Pitfent  dated  Umj  27, 1849. 


Bichard  Edward  HodgM,  at  Bycraft,  Eaq.,  Patantee. 
enroned  Norember  29,  1849.) 


NoxBBOUB  as  the  applicatUmfl  of  eaout- 
choae  bftTe  been,  ibis  patent  afiords  a 
striking  proof  that  we  are  far  from  hay- 
ing arrived  at  the  last  of  the  important 
uses,  to  which  iu  extraofdloanr  elasdoi^ 
May  be  made  sabsorient.  Here  we  see 
it  imparting  a  power  to  the  bow  which  it 
nerer  before  poMessed,  and  putting  in  a 
elaim  to  rival  even  gunpowder  in  pro- 
jeedk  force.  The  principle  on  wbieb 
Mr.  Hodges'  tctt  Ingenious  oontrivanees 
are  founded  wiD  be  readily  understood 
ijrom  an  inspeotien  of  tig.  1,  of  which  this 
is  his  descnption  :— 

AB  repreaenti  what  I  call  a  single  pur* 
chase ;  it  coniisCs  of  a  piece  of  Tulcanised 
oaoatchoac  tubing,  of  about  a  foot  in  length, 
tfaree-quarteri  of  an  inch  outside  diameter, 
half  an  inch  bore,  and  about  three  ounces  in 
weight.  A  piece  of  these  dimensionB,  of 
good  quality,  will  admit  of  being  stretched, 
without  oventraining  or  risk  of  breaking,  to 
the  length  of  six  feet,  by  the  application  of 
•  force  of  65  lbs.,  whieh  is  not  more  than  a 
man  of  msdium  stnngth  may  easily  exert  at 
a  dead  pull*  Supposing,  therefore,  such  a 
piece  of  tubmg  ii  loosely  attached  to  any 
iMMly  (a)  desired  to  be  mored,  and  then 
drawn  oat  to  the  aboTC  extent  by  a  man's 
power,  and  made  halt  to  another  body  (A), 
which  is  a  Ikxtnre,  as  a  post  or  tree,  Ihe 
piece  will  obyiously  exert  a  resilient  force 
tending  to  the  remoral  of  the  least  resisting 
of  the  two  bodies,  a  and  b,  exactly  propor- 
tional to  the  force  which  was  used  to  elon- 
gate it ;  and  if  a  number  of  such  pnrehaies 
be  appUed  in  the  tame  manner,  there  will  be 
flie  power  of  as  many  men  exerted  to  draw 
the  body,  a,  as  thoe  are  pieces  applied. 
And  in  this  way  a  single  man  may,  by  a 
succession  ol  IndiTidual  eiforts,  bring  into 
operation  upon  any  body  derired  to  be 
aaored,  lbs  power  of  a  hnndred  or  more 

The  inventor  shows  great  modesty  in 
Bpealdng  of  one  man  being  thus  enabled 
to  exert  the  power  of  onlv  '<  a  hundred 
men,  or  more ;''  for,  according  to  our  cal- 
culations, a  thousand  of  such  tubes  as  he 
describes  (namely,  one  foot  long,  and 
three-quarters  of  an  inch  in  diameter), 
would  weigh  no  more  than  250  lbs.,  and 
would  pack  up  in  a  space  equal  to  six 
eubie  feet,  ana  if  placed  on  board  of  a 
ship  of  war,  would,  in  many  cases,  be 
equal  to  an  additional  force  of  a  thou- 


sand men — eonauming  no  proviaienst 
and  always  ia  prioM  working  order, — 
ready  for  work  at  all  hoars,  on  board 
or  on  shore,  and  either  collectively  or 
araamlely. 

£ach  parehase  must  neoaesarilv  faatve 
a  hook,  or  loop,  or  ring,  at  each  ena— one 
by  wUeh  it  may  be  stretched,  and  an- 
ouer  by  which  it  may  be  nsade  fint. 
Several  ways  of  anenmplisMng  tide  eie 
described  in  the  speoiication. 

I  stretch  the  end  of  the  pieoe  of  tubing 
to  about  six  or  seven  times  its  ofdiasry 
length,  and  whip  the  part  wbiA  has  been 
so  extended  round  with  tarred  or  waxed 
twine  or  wire,  snd  tbcn  form  the  uU|^ed 
part  into  a  loop,  making  the  turned-over 
end  fait  by  countering  in  the  usual  way.  Or 
I  make  use  of  a  loop  of  twine  attached  to 
the  elastic  purchase,  in  the  manner  repre- 
sented in  fig.  2.  D,  is  a  hollow  knob  or 
carrier,  of  wood,  whleh  la  turned  to  nearly 
the  sixe  of  the  internal  bore  of  the  elastic 
tube,  and  haa  a  deep  groove,  d,  all  round 
the  middle  of  it.  E«  is  a  cord  or  rope, 
which  is  knotted  at  one  snd,  and  then 
passed  through  the  earrier,  D,  after  which  a 
loop  to  puU  by,  la  formed  en  the  other  end. 
The  elastic  tube  is  then  drawn  tightly  over 
the  carrier,  with  the  rope  Inride  of  it,  until 
it  comes  over  the  groove,  d,  when  it  Is 
whipped  with  twine  or  wire,  which  presses 
the  material  of  the  tube  into  the  groove,  and 
thereby  makes  the  carrier  inunoveaUy  last, 
leaving  the  loop  projecting  lh>m  the  end  of 
the  tJbe  ready  to  be  attached  as  required. 
Or,  thirdly,  a  pieoe  of  cord  looped  at  one 
end,  and  knotted  and  tapered  off  at  the  other 
end,  may  be  directly  passed  through  the 
tube  (without  the  hiterposition  of  any  car- 
rier), as  rcpressntsd  In  fig.  3«  The  tube 
should  be  well  strstehsd,  snd  whipped  round 
at  the  part  between  the  eye  and  knob  with 
wire  or  small  cord,  aa  before.  Whichever 
of  these  modes  of  fitting  the  purdmae  with 
a  loop  is  adopted,  the  loop  mavbe  streugUi. 
ened  by  inserting  a  metal  tibimbie  into  it,  as 
in  ordinary  tackle. 

Each  tube  or  purchase  is  rtpresented 
in  fig.  1,  as  being  of  one  foot  only  in 
length,  and  the  patentee  statea  this  to  be 
a  good  length  for  most  practical  pur- 
poses ^  but 

The  length  may  be  increased  to  any  extent 
whioh  convenience  may  dictate,  and,  instead 
of  the  whole  being  of  vulesaised  eaoutehooc, 
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it  may  be  lengthened  by  the  addition  of  a  tail- 
piece of  ordinary  rope,  or  cord»  or  chain : 
and  10  also  the  strength  of  the  tube  may  be 
increased  to  any  reqnired  degree ;  bat  on  this 
liead  it  is  important  to  obsenre  that  the 
strength  of  the  tnbe,  and,  consequently,  the 
amount  of  resilient  force  it  exerts,  is  dlwaya 
in  an  exact  ratio  with  the  weight  of  the  tube 
wholly  irreapectiTO  of  its  diameter.  When 
the  strength  of  the  tube  is  increased  beyond 
the  power  of  a  man  to  stretch  it  ont  to  the 
desired  extent,  then  a  number  of  men  may 
be  employed  to  draw  out,  through  the  inter- 
Tention  of  any  ordinary  tackle,  or  OTcn  tlie 
power  of  horses  or  other  animals  may  be 
emptoyed  for  the  purpose.  Instead  also  of 
the  purehaass  being  made  tubular,  they  may 
be  made  of  solid  yulcanised  eaoutehouc, 
either  round  or  flat,  or  of  any  other  sh^M, 
but  I  prefer  the  tubular  form  to  any 
other.  ^.  4  shows  the  application  of  these 
purchases  to  hoisting  tacUe. 

An  exemplification  of  the  application 
of  a  number  of  such  purchases  to  the 
hauling  of  heayy  bodies — to  the  ease, 
for  example,  of  a  solitary  colonist  haying 
his  horse  or  oow  to  drag  out  of  a  pi^ 
^  and  which,  but  for  some  such  mechani- 
*  cal  assistance,  he  would  \  be  unable  to 
accomplish,  is  given  in  fig. 6: 

Ihe  body  to  bs  moTed  is  connected  to  a 
rope,  A,  by  an  eye,  £,  and  to  this  rope  are 
atUciied  a  number  of  single  purchases,  BB, 
such  as  represented  in  fig.  1,  and  before 
described.  A  number  of  pegs  are  to  be 
fixed  in  the  ground  at  a  little  distance  from 
the  point  of  junction  of  the  purchases  with 
the  rope,  and  well  secured.  The  purchases 
are  then  suocessiTdy  drawn  out  by  hand, 
and  made  fast  to  the  pegs,  and  when  the 
whole  haTC  been  thus  made  fast,  the  body 
will  be  moved  forward  to  a  distance  propor- 
tionate to  the  resilient  force  exerted,  less  the 
ground  friction.  The  purchases  are  to  be 
then  released,  and  the  pegs  mored  further 
forward,  when  the  parchaMa  are  to  be  again 
made  fast  to  them  as  before,  and  the  body 
moved  a  further  distance  forward.  And  so 
by  repeating  the  same  round  of  operations 
as  often  as  need  may  be,  the  body  may  be 
moved  to  any  distance  required ;  and  this, 
whatever  its  weight  may  be,  though  but  one 
hand  only  is  required  to  conduct  the  opera- 
tion. 

Figs.  20  to  22,  both  inclusive,  exhibit 
the  application  of  these  purchases  to 
fowling-pieces,  for  which  they  are  sin- 

Sularly  well-adapted  on  account  of  their 
oing  their  lethel-work  without  either 
noiie  or  tmell.  Fig.  20,  is  a  side  eleva- 
tion of  a  piece  of  this  description ;  and 
fig.  21,  a  plan ;  figs.  22  and  23,  are  side 


elevations ;  and  fiff.  24,  a  plan  on  an 
enlarged  scale  of  uose  parts  which  cor- 
respond with  the  ordinary  gun-lock. 

A  is  the  stock  ;  B  B,  the  barrel,  which  is 
composed  of  two  concave  pieces,  or  half 
cylinders,  joined  at  the  ends,  but  separated 
by  a  longitudinsl  groove  or  slot,  a  a  a,  on 
each  side.    A  cross  section  of  this  barrdl  is 
given  separately  in  fig.  22* ;  C  C,  are  a  num- 
ber of  elastic  pieces  similar  to  those  befbre 
described,  which  are  laid  crosswise  between 
the  two  halves  of  the  barrel,  and  whipped 
together  at  the  middle  by  eord,  so  as  to  be 
united  into  one  at  that  part^  and  to  be  of  a' 
siae  somewhat  leas  than  the  slots,  a«,of  the 
barreL    Bach  purdiaae  has  a  loop^  e,  at* 
taehed  to  the  end  of  it,  by  which  It  may  be 
hooked  on,  as  afterwards  explsined,  to  one 
or  other   of  two  horns,  G  G,  affiled   to 
the  mussle  of  the  piece.    Two  eyes,  e  e^  are 
attached  to  the  whipped  or  middle  part  of 
the  purchases,  and  through  these  eyes,  and 
through  holes,  tf  t^,  made  to  correqiond 
with  them  in  the  sides  of  the  stock,  a  detent, 
m,  of  catgut,  gutta  pereha,  stiff  cord,  or 
other  like  substance,  Is  passed.    A  view 
of  the  detent,  m,  detached  from  the  gun» 
b  given  in  fig.  23«.   F,  is  a  trigger  knifst 
which  being  drawn  In  the  aame  way  as  the 
trigger  of  an  oidiaary  gun,  enta  tlie  detent  in 
two,  and  allows  the  puzduuNS  to  fly  forward 
towards  the  end  of  the  gun.    In  using  tUs 
weuMm,  the  whipped  part,  where  the  tubea 
are  joined  together,  la  first  drawn  baek  and 
made  £ut,  as  before^desoribed,  by  tlie  delmfty 
M;  after  which  the  missile  is  dropped  down 
into  the  gun«    The  shooter  then  takes  bold 
of  one  of  the  purchases  by  the  loop,  e,  and, 
stretching  it  out,  hooks  it  on  to  one  of  the 
horns,  G ;  he  then  takea  hold  of  another  of 
the  purchases,  but  on  the  opposite  side  of 
the  barrel,  and  stretching  it  in  like  manner, 
hooks  it  on  to  the  other  horn,  G.    In  tlie 
same  way  he  stretehes  out  the  remainder  of 
the  purciiases,  and  makes  them  Ihst  to  one 
or  other  of  the  horns ;  taking  care  always  to 
attach  each  purchase  to  the  horn  on  tiie 
same  side  with  it.    The  discharge  of  the 
missile  is  then  effected  by  drawing  the  trigger, 
which  cuts  the  detent  in  two,  and  sets  nree 
the  whole  body  of  purchases,  C  C,  which 
drive  the  missile  before  them  with  immense 
force.    The  whipped  part  of  the  purchases, 
or  that  part  where  they  are  united  in  one, 
catches  near  to  the  muzzle  of  the  gun  against 
an  eUstic  stop,  H,  which  prevents  the  pur- 
chases from  doing  any  injury  to  the  rigid 
parts  at  the  end  of  the  gun,  or  causing  any 
unpleasant  shock  to  the  person  handling  it. 
Even  shot  may  be  discharged  from  such  a 
weapon,  by  making  it  up  in  a  cartridge,  and 
affixing  a  small  ring  to  the  muzzle  of  the 
piece,  having  three  or  four  projecting  lancb 
bb2 
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pointi,  e  e  (fig,  23^),  to  cnt  the  paper  of  the 
ctrtridge  at  it  is  iaioiiig  from  the  nraxtle, 
and  thereby  to  diaengage  the  shot.  Instead 
of  the  arrangement  before  described  for  dis- 
charging the  missiles,  one  more  nearly 
resembling  the  lock  of  a  common  gnn  may 
be  employed;  as  for  instance,  the  par- 
chases  might  be  held  back  by  a  hook  under 
the  control  of  the  tumbler,  while  the  tum- 
bler might  be  set  free  by  the  trigger. 

Fig.  24«  is  an  external  elevation  of 
another  apparatus  for  discharging  pro- 
jectiles by  elastic  force,  which  is  con- 
structed on  the  same  principle  as  the 
fowling  piece.  It  is  represented  in  the 
figure  as  supported  by  a  standard,  like 
a  telescope,  and  so  it  would  probably  re- 
quire to  be  when  used  for  such  purposes 
as  harpooning  whales  or  porpoises,  or 
throwing  ropes  ashore  or  seaward  in  case 
of  shipwreck ;  but  there  is  obviously  no 
reason  why  it  should  not  be  light  enough 
to  be  used  by  the  hand  alone. 

A  A,  is  the  barrel ;  B  B,  are  a  series  of 
elasUc  purchases ;  C,  a  catch  to  which  they 
are  affixed  in  ohaiging  or  preparing  the  ap- 
paratus ;  DD,  are  hooks  to  which  the  free 
ends  of  the  elastic  pieces  are  hooked.  The 
discharge  is  effected  in  this  cue  by  msping 
and  puUing  together  the  levers,  E  £S  one  of 
whieL  has  its  folcmm  at  F,  and  terminates 
at  its  shorter  end  in  the  catch,  C,  which 
holds  the  elastic  purchases,  B  B,  until  ready 
to  be  discharged;  ^,  is  a  locking  piece, 
whieh  must  be  drawn  back  before  the  lever, 
E* ,  can  be  liberated.  An  apparatus  of  tliis 
sort  would  be  very  applicable  for  throwing 
ropes  in  oases  of  shipwreck,  or  for  project- 
ing balls,  arrows,  or  signals. 

Some  farther  illustrations  of  the  ap- 
plication of  these  purchases  to  projectiles 
are  given  in  figs.  25,  26,  and  27  :— 

Fig.  25  represents  another  apparatus  for 
throwing  arrows,  which  may  lie  held  in  the 
hand.  A,  is  a  wooden  ferrule  or  cup,  with 
a  hole,  B,  passing  right  through  it ;  C,  is 
an  elastic  purchase,  the  two  ends  of  which 
are  fixed  to  the  ferrule,  A,  by  being  passed 
through  it  as  represented.  D,  is  part  of  an 
arrow  which  is  passed  tbrough  the  hole,  B. 
When  the  arrow  is  drawn,  the  recoil  from 
the  elasticity  of  the  purchase  is  sufficient 
to  project  the  arrow  to  a  great 'distance. 

Fig.  26,  represents  a  bow  constructed  on 
the  same  elastic  principle.  The  arc,  A,  of 
the  instrument  is  18  inches  long  between  the 
two  ends,  and  consists  of  some  rigid  sub- 
stance, such  as  metal  pipe,  &c.,  of  a  strength 
equal  to  sustaining  a  strain  ofy  say  26  lbs. 


The  ehord  or  bowstring  is  made  of  vulcan- 
ised caoutchoue  tubing,  and  in  its  no- 
stretched  state  is  about  9  inches  long.  This 
chord  is  first  stretched  at  the  centre  to  about 
fire  or  six  times  its  usual  length,  and  whilst 
in  that  state  whipped  round  with  twine  or 
covered  wire.  This  forms  the  seat  for  the 
bottom  of  the  arrow.  The  ends  are  then 
stretched,  and  whipped  in  like  manner; 
after  which  they  are  formed  into  loops, 
and  attached  to  the  ends  of  the  rigid 
piece  in  the  usual  manner.  With  such 
a  bow  aa  this,  an  arrow  of  2  feet  in  length, 
and  weighing  about  half  an  ounce,  may  be 
projected  about  136  or  140  yards. 

Fig.  27  is  a  sectional  elevation  of  a  hand 
sUng  for  projecting  stones,  balls,  Sec.  It 
consists  of  a  metal  or  wooden  ring.  A,  to 
which  there  is  affixed  a  taperiug  tube,  B, 
made  of  vulcanised  India  rubber,  and  doaed 
at  its  lower  end.  The  stone,  or  other  object 
to  be  projected,  is  put  into  the  tube,  whieh  ta 
then  extended  by  the  one  hand,  while  the 
ring,  A,  is  held  in  the  other ;  on  letting  go 
the  end  of  the  tube,  the  sudden  spring  or 
contraction  of  the  tube  causes  the  stone  to 
be  projected  out  of  it  with  great  violence. 

Mr.  Hodges*  specification  includes  also 
some  new  purchases,  not  of  the  elastic 
class.  Fig.  30  represents  a  very  ingeni- 
ous mode  by  which  a  common  travelling 
staff  may  be  made  to  relieve  both  back 
and  hand : — 

A,  is  a  round  staff  with  a  cross  handle,  B ; 
C,  is  a  small  wheel,  fitted  to  the  lower  end ; 
aAd  D,  a  hook  attached  to  the  middle  of  the 
staff  on  to  which  the  bundle  or  package  ia 
to  be  hooked.  An  instrument  of  this  sort, 
of  five  feet  in  length,  which  is  a  good  aver- 
age length,  weighs  only  about  2  lbs.,  and 
will  enable  a  pedestrian  to  carry  along  with 
him  a  weight  of  from  46  to  50  lbs.  with  little 
more  effort  than  that  of  holding  up  the  stick 
at  a  fit  angle  of  inclination  for  travelling. 
The  staff  may  have  two  wheels  fitted  to  it, 
one  in  advance  of  the  other,  as  represented 
in  fig.  31,  the  hind  wheel  being  the  larger  of 
the  two,  whereby  it  may  be  moved  over  un- 
even ground  with  greater  ease.  Loads  of 
even  greater  weight  than  40  lbs.  or  50  lbs. 
may  be  carried  by  an  instrument  of  the  same 
sort,  by  increasing  the  length  and  strength 
of  the  instrument ;  and  they  may  be  attaclied 
to  the  staff  in  various  other  convenient  ways. 

Fig  32,  represents  an  improved  hand- 
barrow  : 

In  this  barrow  two  bearing  frames,  AA> , 
with  handles,  are  attached  to  the  axle,  B,  of 
one  pair  of  wheels,  and  connected  length- 
wise by  a  strap  or  chain,  C.  Two  men  with 
a  barrow  of  this  construction  may  do  three 
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timei  the  work  whiob  one  man  can  do  with 
ft  ringle  barrow  of  the  ordinary  form  The 
arms,  AA^,  may  be  attached  to  the  axis  in* 
dependently  of  each  other. 

Men  accustomed  to  move  heavy' 
weights  or  barrowa,  will  sec  at  ODce  that 
the  second  pair  of  handles — especially 
when  the  two  pairs  are  attached  indepen- 
dently of  one  another  to  the  axle — ^inast 
be  of  great  use  In  producing  a  proper 
balance  of  the  load,  tending  equally  to 
prevent  it  from  tilting  or  from  bearing 
too  heavily  at  particular  points. 
(For  Claims,  see  ante  p.  546.) 


ON  A  CBKTAIN  '<  DIART"  QUBSTIOK  ;  ON 
QUADBUPLB  ALOBBKA  ;  AND  ON  ANALY- 
TICAL GBOMBTBT.  BT  JAMBS  OOCKLB, 
B8a.»  M.A.y  BABEISTBR-AT-LAW. 

Sir, — Perhaps  the  gentlemen  named 
in  the  first  of  the  accompanying  frag- 
ments will  be  obliging  enough  to  com- 
municate to  your  Magaiine  the  conside- 
rations by  which  they  were  led  to 
ascertain  the  f^t  that  the  proposed 
equation  of  the  fifkh  degree  has  a  linear 
and  rational  divisor.  Of  course  I  do  not 
wish  to  trouble  them  for,  nor  to  encum- 
ber your  colums  with,  the  details  of  the 
operations,  but  merely  to  obtain  such  a 
statement  of  their  processes  as  may 
enable  those  of  your  readers  who  take  an 
interest  in  these  subjects  to  learn  what 
those  processes  were. 

I  am,  Sir,  yours,  &c.. 

Jambs  Cocklb. 

2,  Pnm^Coort,  Temptof  Deoember  6,  8849. 

On  a  certain  Diary  Quution. 

In  the  Lady'e  and  Gentleman's  Diary 
for  1849,  I  proposed  as  a  question  the 
finite  algebraic  solution  of  a  certain 
equation  of  the  fifth  degree.  This  ques- 
tion has,  in  the  Diary  for  1850,  recently 
published,  been  answered  by  Dr.  Burns, 
of  Rochester,  Mr.  T.  Brown,  of  Long- 
hirst,  Mr.  J.  C.  LowRT,  of  Walsall,  and 
Mr.  P.  MuLLANNT,  of  Rochdftle,  (see 
Diary  for  1850,  pp.  56,  57).  I  pre- 
sume that  their  communications  agree  in 
respect  to  the  co-efficients  of  the  biqua- 
dratic, as  given  at  the  latter  page. 

Let 

.     a»-.54« 


then,  those  gentlemen  have  observed 
that  the  given  equation  is  divisible  by 
«— A.  They  have  also  given  the  biqua- 
dratic which  results  from  the  division.  I 
now  propose  to  point  out  a  peculiar 
form  taken  by  the  co-efficients  of  that 
biquadratic. 

Representing,  as  we  may  do,  the  last- 
mentioned  equation  by 

x*+A«*+B«»+C*+D-0, 
and  making 

we  see  that  the  following  relations  ob- 
tain, via.,  that 

B-A«+«, 

C-.A«+E, 
and  that  the  numerator  of  D  may  be 
derived  from  the  expansion  of 

(«»+54«)* 

by  rejecting  the  binomial  co-effiolents. 

Having  Indicated  these  relations,  I 
shall  not  pursue  the  subject  further  here. 
But  I  venture  to  hope  that  tlie  gentle- 
men above  named  wiU  reply  to  the  query 
contained  in  the  note  with  which  I  have 
introduced  this  communication. 

On  Quadruple  Algebra, 
At  a  previous  page  (197)  of  the  cur- 
rent (51st.)  volume  of  the  MeehanicM* 
Magazine  I  have  adverted  to  four  sys- 
tems of  Quadruple  Algebnu  Some 
further  remarks  on  those  systems  will 
be  found  in  the  Phihsophieai  Magazine 
tor  the  present  month,*  where  1  have 
exhibited  the  modular  forms  belonging 
to  each  of  them.  A  few  additional  ob- 
servations on  Quadruple  Algebra  may 
not  be  altogether  desutute  of  interest  to 
your  Mathematical  readers. 

It  will  be  observed,  first,  that  the 
QuATBaNioN  difi^ers  fk'om  the  other  sys- 
tems in  respect  of  the  unity  of  value  of 
its  modulus.  That  modulus  admits  of 
one  value  only.  But  the  other  systems 
each  present  us  with  a  variety  of  expres- 
sions capable  of  fulfilling  the  requisite  of 
a  true  modulus,  via.,  that  the  modnhu 
of  a  product  shall  be  the  product  of  the 
moduli  of  the  factors. 

In  the  Tbssabinb  Ststbm,' by  giving 
all  possible  values  to  the  double  sign  ( + ), 
wherever  found,  in  the  expression  for  the 
true  modulus,  it  will  be  seen  that  there 

•  Deoomber,  1849. 8.  ilL,  vol  zzzt.  pp.  484—439 


658 


GUVVA  PBROHA   HOtB   JOIKT. 


uefimr  diflRsrent  eacprawions  eaoable  of 
ftilniling  the  office  of  a  true  moduluB. 

By  a  limilar  process  of  reasoning,  it 
will  De  found  tnat  the  Coquatxbnion 
has  four  different  expressions,  each  of 
which  may  indifferently  be  taken  for  its 
modulus. 

In  like  manner  it  will  be  seen  that  a 
CoTBSSARiiiB  has  eigkt  different  expres- 
sions, e^eh  ci^[Mible  of  serring  it  as  a 
modulus. 

The  above  four  systems,  although 
perhaps  among  the  most  strongly 
marked,  do  not  comprize  every  possible 
system  of  Quadruple  Algebra.  Let  a, 
0,  and  Y  be  the  imaginaries,  and  a,  6,  0, 
df  any  four  real  quantities ;  then  we  may 
conceive  systems  in  which  the  square  of 
each  of  the  imaginaries  shall  be  repre- 
sented by  an  expression  of  the  form 

a  +  ab-^Pe  +  yd, 
the  real  quantities  being  either  positive,  - 
negative,  or  zero.  When  ft,  c,  4  each 
yanish,  and  a  is  either  positive  or  nega- 
tive unity,  we  have  the  four  systems 
already  discussed.  Other  systems  I  do 
not  now  propose  to  consider. 

Let  me  add,  that  there  may  be  sys- 
tems of  Multifi^  Algebra  whion  stand  in 
the  same  relation  to  me  abnormal  systems 
as  these  latter  systems  do  to  oi^inary 
algebra. 

The  essentially  distinct  and  incon- 
vertible nature  of  the  modular  expres- 
sions for  different  systems  of  Quadruple 
Algebra  seems  to  indicate  that  those 
systems  are  incapable  of  being  converted 
one  into  the  other  by  any  such  trans- 
formations or  substitutions  as  those  by 
which  in  ordinary  algebra  imaginaries 
are  sometimes  employed  in  place  of  real 
quantities,  and  vice  versd,  or  by  any 
similar  or  analogous  operations.  The 
same  remark  applies  to  all  systems  of 
Multiple  Algebn. 

On  Jnaiytkal  Chamstry. 
Tkne  avs  three  well-marked  divisions 
of  analvtioal  geometry,  which  may  be 
denoted  by  the  respective  terms  a^s- 
braia  geometrjf,  co^ordmai€  g$<m$try^ 
and  magmary  gwmatry.  We  may  con- 
fine the  term  algebraic  geometry  to  those 
appltcationa  of  algebra  to  geometry  which 
do  not  involve  the  co-ordinate  method, 
lor  whidi  we  are  indebted  to  Desoabtes, 
nor  the  imaginary  geometry,  on  which  I 
pvopoae  to  offer  a  few  remarks  further 


In  co-ordinate  geometry,  curves  and 
surfaces  are  expressed  by  means  of  equa^ 
iiatu,  the  equations  being  indeterwunate 
unless  points  are  the  subjects  of  repre- 
sentation.   Thus, the  equation 

in  which  a  and  y  are  dependent  indetor- 
minates,  represents  a  parabola. 

B^t,  in  imaginary  geometry,  an  equa^ 
Hon  is  not  requisite  for  the  represents  * 
tion  of  a  curve  or  surface.     Thus^  • 
being  undetermined,  the  expression 

x  +  a^V^l 
will,  as  different  values  are  given  to  «, 
denote  points  on  a  parabola.  So,  in 
imaginary  geometry  oi  three  dimensions, 
a  hyperbolic  paraboloid  may  be  repre- 
sented by  an  expression  of  the  form 

9  and  If  being  independent  undetermined 
quantities.  And  any  surface  may  be 
represented  by  a  similar  expression. 

jPerhaps  the  characteristics  of  the  divi- 
sions of  analytical  geometry  may  be  ex- 
pressed thus: — In  aigebraie  geomeiry, 
we  have  to  deal  in  general  only  wiUi 
determined  or  determinable  quantities  s 
in  cO'Ordinaie  and  in  imaginary  geome- 
try^  we  are  ooncemed  with  indeterminate 
Quantities;  and,  in  dbe  last-mentioned 
oivision,  surfaces,  &c.y  are  represented 
without  equations. 

J.  C0CKI.B. 

PimUeript — I  am  aware  tiiat  the  term 
"  algebraic  geometry'*  is  used  in  the  title 
of  Mr.  Wand's  treatise.  But  the  ques- 
tion is,  whether  it  may  not  be  desirable 
to  restrict  the  meaning  as  above  sug- 
gested. 


avrrA.p^jiCHA  hosb  joint. 

(Bagiftered  under  the  Aet  for  the  Pioteetion  of 
ArUdes  of  Utili^.  William  Buig«M.  Blaek- 
friar'i-road,  and  Songtmlll  Grove  Key,  NevgBte> 
street,  Loodon,  Proprletora.) 

Few  applications  of  that  modem  and 
remarkable  substance,  Gutta  Pereha, 
display  so  much  ingenuity,  or  promise 

S eater  usefulnessi  than  that  shovni  in 
e  annexed  engravings ;  Tis*i  a  joint  for 
connecting  lengths  of  flexible  hose  with 
each  other,  or  with  apparatus  for  forcing 
or  transmitting  fluids.  Fig.  1  is  an  ex- 
ternal view  of  this  joint,  A  being  the  male, 
and  B  the  female  members  thereof.  The 
male  joint  is  formedwith  an  angular  groove 
or  indent,  arouqd  it  at  d^  and  the  female 
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Fig.  1. 


ioint  has  a  oorresponding  internal  angu- 
lar projection,  which  exactly  fits  into  the 
grooye,  c  d.  The  end  of  the  female 
joint,  B,  has  four  equidistant  slits  (as 
at  e)f  which  allow  it  to  expand,  so  as  to 
slip  oyer  the  cylindrical  end  of  ihe  male 
joint,  until  the  projection  falls  into  the 
grooye,  when  the  metal  ring,  F,  being 
slid  up  to  the  end  (as  shown  in  the  sec- 
tion, fig.  2),  the  johit  is  secured.  On 
drawing  back  the  rinff,  F,  the  gutta  per- 
cha  springs  open,  and  the  joint  is  easily 
sepaiuted. 

The  daily-increasinff  use  of  liquid 
manures  by  agriculturists,  has  created  a 
demand  for  large  quantities  of  flexible 
hose,  as  well  as  a  cheap  and  expeditious 
mode  of  cQunection.  The  woyen  can- 
yass  hose  is  found  to  be  b^t  adapted  for 
this  purpose,  but  the  price  nitherto 
charged  for  it  (under  a  supposed  mono- 


*  Tlie  oanvM  bote,    althon^    inolnded  in 
Vaochai't  9pt8iii«mUam,  !•  not  In  »«  liM«  of  hU 


poly*)  has  been  so  exorbitant,  and  the 
brass  screws  for  uniting  it  so  expensiye, 
that  greater  economy  m  these  matters 
has  l^n  imperatiyely  called  for.  Mr. 
E.  G.  Key  has  perfected  arrangements 
for  manu&cturing  woyen  canyas  hose, 
and  supplying  it  at  about  one-third  of  the 
present  market  price;  and  the  gutta 
percha  hose  joint  comes  in  most  oppor- 
tunely for  making  the  required  connec- 
tions, as  the  employment  of  this  mate* 
rial,  in  lieu  of  metal  screws,  will  effect  a 
saying  of  at  least  three-fourths  both  in 
the  weight  and  cost  of  the  joint^  GutU 

Eercha  not  being  injuriously  arod  upon 
y  the  liquid  manure,  these  joints  will 
be  yery  durable,  and  the  small  yalue  of 
the  material  holds  out  but  little  tempta- 
tion to  steal  them. 

B, 


PawU ;  l)Midei  which,  the  mAnufiactuTe  of  woven 
linen  hote,  both  in  ISngl&nd  and  Gennany,  hM 
eziited  for  upwards  of  a  century  prior  to  the  date 
of  Vaucher*!  patent. 
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FONTAlNBMORBAir's  PATEMT  JAOaUAED  LOOM. 

(Concluded  from  page  508.) 
Kg.  2-.  Fig.  1«. 


Flg,3«< 


In  tU  power  loomi,  one  of  the  eeiential 
conditioiiB  for  their  working  satiffkctorily,  is 
the  obtaining  and  maintaining  the  moat  per- 
fect regularity  in  the  action  of  the  working 
parta.  When  these  conditions  are  not  fnl- 
filled,  or  when  the  speed  exceeds  or  falls 
short  of  the  mean  Telocity,  the  work  does 
not  proceed  with  the'  requisite  safety  and 
regnlarity.  And  the  object  of  the  second 
pifft  of  %ls  invention  is  to  obTiate  these 
inconTenienoes  by  the  following  new  arrange- 
ment for  throwing  the  shottle,  which  is  re- 
presented in  figs.  1*  and  2«. 

A  A,  A'  A',  represent  the  frame  of  the 
loom ;  B  B^,  the  supporters  of  the  batten ; 
C,  the  axis  of  the  batten  ;  D  D,  the  batten 
of  the  loom ;  E  E,  iron  rods,  on  which  the 
tappet  sUdes;  FF,  tappets  to  throw  the 
shuttle  O,  which  is  represented  as  being 
on  the  point  of  being  shot;  U  H,  arbor 


to  gire  an  up-and-down  motion  to  the  lawkr 
by  which  the  shuttle  is  shot. 

I  a  bent  lerer,  which  is  put  in  motion 
by  another  lever,  O  O',  actuated  by  the 
spiral  spring,  J,  which  is  regulated,  as  to  Its 
power,  according  to  the  motion  desired  to 
be  given  to  the  riinttle. 

K,  hammer  bearing  on  tiie  motive  plate, 
L,  and  keyed  on  the  arbor  H. 

M  M,  axis  set  in  the  frame  of  the  loom,  to 
transmit  motion  to  the  different  parts  of  the 
loom. 

N,  the  reed;  O,  lever,  which  recetves 
motion  from  the  hammer,  K,  and  commu- 
nicates it  to  the  tappets,  F  F,  by  meana  of 
straps. 

The  modve  plate,  L,  is  provided  with  a 
notch,  the  depth  of  which  is  regulated  aooord* 
ing  to  the  range  through  which  the  lever,  O, 
is  to  travel ;  and  the  spiral  spring,  J,  t 
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the  hammer,  K,  to  bear  continually  on  the 
motive  plate,  L,  lo  that  when  the  hammer 
faces  the  notch,  it  falls  therein,  toking  with 
it  the  arbor,  O,  and  the  tappet,  P,  and  com- 
mnnicates  motion  to  the  shuttle,  6.  The 
power  which  causes  the  motion  of  the  shut- 
tie,  G,  depends  upon  the  force  of  the 
spiral  spring,  J,  and  cannot  vary,  whatsTcr 
may  be  the  Telocity  of  the  ]oom ;  and  the 
shuttle,  6,  will  always  start  with  the  same 
force,  and  will  reach  the  same  point  without 
fear  of  breaking  the  threads  or  of  remaining 
in  th^  shed.  The  spring,  J,  may  be  re- 
placed by  any  other  motive  power  inde- 
pendent of  that  of  the  loom. 

The  third  part  of  this  in? ention  relates  to 
a  new  mode  of  winding  the  warp.  The 
threads  of  the  warp  for  plain  tissues  have 
generally  been  wound  on  the  same  roller, 
which  is  attended  with  the  following  incon- 
veniences :— The  threads  are  continually 
crossing  each  other  over  the  same  roller, 
and  are  consequently  easily  entangled  and 
broken.  The  angle  formed  by  the  two  series 
of  threads  with  the  tangent  not  being  the 
same,  the  threads  are  not  equally  distended. 
The  weights  holding  the  roller  bear  on 
the  lower  half  of  the  threads,  whilst  those 
of  the  upper  part  are  too  loose,  which  ren- 
ders them  liable  to  be  being  broken  by  the 
action  of  the  shuttle. 

Fig.  3'  is  a  sectional  elevation  of  this  new 
mode  of  winding  up  the  warp.  A,  is  the 
roller,  on  which  is  ptoced  the  threads  of  the 
warp  corresponding  to  the  leash,  D ;  Cf  C, 
weights  to  keep  &  rollers,  A  and  B,  dis- 
tended, jy  ly,  show  the  lower  position  of 
the  treadle  and  leash,  D  D. 
BE',  treadle  and  leash  crossing  D  D. 
F,  is  the  reed ;  G,  the  batten  of  the  loom ; 
H,  the  roller  on  which  the  fabric  is  wound ; 
1 1,  warp  threads  of  the  roller,  B,  the  upper- 
most of  which  is  indicated  by  W 
J  J,  threads  of  the  roller,  A. 
Each  of  the  threads  of  the  warps  corre- 
sponding to  one  of  the  treadles,  DD'' 
and  E  E'',  is  wound  over  a  cylinder  corre- 
sponding to  A  or  B,  and  the  troulles  are  kept 
distended  by  reason  of  their  weight  dways 
acting  in  the  same  direction  on  the  threads, 
whatever  maybe  their  position;  and  the 
threads  being  kept  apart  from  the  beginning 
of  the  operation,  have  no  longer  a  tendency 
to  become  entangled,  and  consequentiy  there 
is  not  the  same  danger  of  the  shuttie  meet- 
ing with  any  of  them  during  its  traverse. 


ON  THt  STRUCTUAAL  CBANQS8  IN  IRON 
VROM  VIBRATIOK  AND  CONCUSSION. 

Sir, — I  should  be  much  surprised  at 
the  manner  in  which  Mr.  Stephenson 
oontroverted  Mr.  McGonneirs  dedaetiou 
as  to  tlie  straetonlcluuiges  of  iron  under 


mechanical  action,  at  the  last  meeting  of 
the  Institution  of  Mechanical  Engineers, 
were  it  not  so  evident  that  a  large  por- 
tion of  Mr.  S.*8  future  fame  is  staked 
upon  the  assumed  correctness  of  the 
views  which  he  then  enunciated.  I  allude 
to  the  Tubular  Bridge,  the  durability  of 
which,  of  course,  depends  upon  the  chance 
(for  I  cannot  call  it  the  certainty)  of  iron 
retaining  always  its  fibrous  structure, 
although  subjected  to  often-repeated  vi- 
bration. As  I  have  paid  some  attention 
to  this  particular  subject  (see  Mech. 
Mag,f  Tol.  zlvii.,  p.  624),  I  have  been 
much  interested  in  the  discussion  which 
arose  on  the  occasion  already  alluded  to ; 
and  although  I  am  quite  convinced  that 
change  does  take  place  id  the  structure 
of  iron  under  certain  mechanical  action, 
I  am  glad  that  Mr.  Henry  Smith  has 
promised  *'to  furnish  some  results  of 
cold-hammering  iron  at  the  next  meet- 
ing." I  would  take  the  liberty  of  sug- 
gesting to  him,  or  to  any  one  else  who 
takes  an  interest  in  the  matter,  a  repeti- 
tion of  the  experiment  which  I  mentioned 
in  my  article  on  railway  axles,  in  your 
Journal  (vol.  xlvii.,  p.  626).  I  might 
be  wrong  in  the  inferences  which  I  drew 
from  the  result  of  that  experiment,  but 
I  think  that  it  offers  conclusive  evidence 
that  iron  may  be  changed  from  the  fibrous 
to  the  crystalline  state  by  *'  interrupted 
vibration.**  (Tour  printer  made  the  mis- 
take of  putting  the  word  "  wunier- 
rupUdy^  instead  of  "  interrupted,"  which 
altered  the  whole  sense  of  my  argument). 
Since  I  first  made  the  experiment,  I  have 
repeated  it  many  times,  and  invariably 
with  the  same  results.  A  piece  of  square 
iron  shows  the  effect  best.  On  one  occa- 
sion, I  took  a  piece  of  half-inch  slit  nail* 
rod,  and  placing  it  on  an  anvil,  with  its 
convex  side  upwards,  broke  it  by  bend- 
ing it  over  the  edge  of  the  anvil,  by  suc- 
cessive blows,  all  in  one  dir9Ction,  that 
is,  without  tnrninff  the  iron.  The  frac- 
ture showed  a  penectly  fibrous  structure 
at  the  upper  part,  but  the  lower  part — 
that  next  to  the  anvil — was  perfecUv 
crystalline  to  about  an  eighth  of  an  incn 
in.  On  showing  it  to  the  smith  who 
stood  by,  he  said,  "  Oh,  that  nail-rod  is 
always  toughest  on  the  round  side." — 
"  Well,  then,"  I  said,  "  try  it  the  oppo- 
site way.*'  He  did  so,  and  the  effect  was 
exactly  the  same  as  in  the  former  in- 
stance; thus  proving  that  a  change  of 
stmotnre  is  actually  produced  by  a  par- 
tieular  kind  of  neohamoal  action*    The 
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eusBions,  loiTiiig  their  effects  «t  s  per* 
tieoUur  plioe;  where  they  aecumuiate 
until  they  arrive  at  a  destructive  qumn- 
tity— that  \s,  \UX  the  iron  is  so  far  weak- 
ened as  to  be  beneath  its  work  as  to 
strength ;  and  I  sappose  that  in  such 
eases,  "fracture"  and  "  crystalliaation" 
may  almost  be  taken  as  convertible  terms, 
or  at  least  as  constant  concomitants ; 
wherever  there  is  fracture,  there  is  ervs- 
tallization;  wherever  there  is  crystailli- 
sation,  there  fracture  takes  place. 

In  the  discussion  which  has  oocasioaed 
these  few  remarks,  the  distinction  be- 
tween vibration  of  mass,  and  vibratkm 
of  molecules  appears  not  to  have  been 
very  clearly  seen. 

A  mass,  vibrating,  or  moving  "  bodily" 
in  alternate  directions,  as  an  engine  beam, 
for  instance,  has  all  its  molecules  on  one 
side  in  a  state  of  tension,  and  those  on  the 
other  side  in  a  sUte  of  compression,  the 
sides  changing  alternately ;  but  the  force 
employed,  relatively  to  the  strength  of  the 
beam,  is  never,  i>robably,  sufficient  to 
overcome  the  elastic  resistance  of  any  of 
ils  particles,  so  as  to  separate  them,  or 
alter  Uieir  arrangement  The  action  ia 
always  similar,  comparatively  alow,  and 
never  excessive,  and  besides,  it  is  gene- 
rally smooth,  vis.,  not  jarrinff,  or  irre- 
gular. The  same  with  regard  to  pump 
rods,  although  the  application  or  die 
principle  may  be  somewhat  different 

But  let  a  beam  or  rod,  work  jarringly, 
or  let  it  be  struck  with  a  hammer,  or 
other  hard  substance,  vibration  then 
takes  place,  but  it  is  not  iimpU,  as  in 
the  former  case — ^it  is  compoutid  vibra- 
tion. There  is,  first  the  vibration  or 
motion  of  the  mass  due  to  the  weight  of 
the  blow  taken  relatively  to  the  weight 
and  density  of  the  mass,  and  there  la 
besides,  an  internal  vibration  of  mole* 
eules,  that  which  causes  ''  ringing"  in  a 
piece  of  metal,  and  whieh  depends  partly 
on  die  reUtive  hardness  of  the  metal, 
and  that  wfth  whieh  it  is  struck.  In 
an  elastic  substance,  such  as  iron,  the 
molecules  which  immediately  reedve  the 
bk)w,  transmit  its  effect  repulsively  to 
die  surrounding  molecules  m  aU  direc- 
tions, and  the  consequence  of  such  an 
effect,  complicated  by  the  want  of  perfect 
homogenitv  in  the  mass,  and  by  dif- 
ferences of  position  (some  narts  possibly 
being  free  and  others  fixed),  can  hardly 
be  any  other  than  a  change  of  stmotural 
arrugement  I  am,  Sir,  yours,  te. 
Jamm  &oos»  Jw. 


» results  will  be  seen  if  the  iron  is 
fixed  in  a  vice.  If  iron  so  fixed  be  bro- 
ken by  blows,  in  aUemate  directicntf 
the  crystals  will  be  found  on  both  sides, 
but  in  fewer  numbers.  Thus  it  will 
appear  that  the  structural  change  may 
be  determined  to  particular  parts  almost 
at  will.  I  have  made  some  experiments 
which  seem  to  show  that,  under  some 
eircumstances,  cold  iron  may  resume  its 
fibrous  structure  after  having  been  par- 
tially crystallized ;  but  I  would  not  speak 
certainly  on  this  point  My  experience 
in  oarriaffe  iron-work,  which  is  probably 
subjected  to  more  destructive  strains  than 
any  other,  shows  me  that  iron  is  a  sub- 
stance which  is  continually  changing  in 
itB  character  when  subjected  to  irregular 
mechanical  action,  as  well  as  to  chrages 
of  temperature. 

Every  coach-smith  can  furnish  in- 
stances of  pieces  of  iron  work  which  he 
cannot  **  get  to  stand."  I  may  mention 
one — the  lined  axle  stay  of  a  "C"  spring 
carriage,  which  is  fixed  to  the  perch  at 
both  ends,  and  clips  the  axle  at  the 
middle;  it  breaks  in  the  round  part 
where  it  is  free,  between  the  axle  and 
the  perch,  and  I  have  known  such  a 
stay  break  in  the  same  place  repeatedly 
(on  London  stones),  although  every  pre- 
caution has  been  used,  in  the  choice  of 
iron,  and  by  annealing;  the  fracture 
every  time  being  crystalline  throughout; 

It  appears  to  me  that  the  instances  of 
vibration  adduced  by  Mr.  Stephenson 
and  Mr.  SUte,  vis.9  pump  rods  and  en- 
gine beams— are  not  at  all  parallel  cases 
to  that  of  a  railway  axle;  and  Mr. 
Stephenson  seems  to  admit  this  (if  he 
does  not  at  the  same  time  concede  the 
whole  point  at  issue),  when  he  says 
(p.  468),  "  The  axles  rarely,  if  ever, 
broke  in  the  middle,  but  generally  at  the 
end,  close  to  the  boss  of  the  wheel,  be- 
cause of  the  sudden  change  in  the  eks- 
ticity  of  the  axle  at  that  point ;  the  por- 
tion of  the  axle  fixed  within  the  boss  of 
the  wheel  beinff  very  rigid^  while  the 
rest  remained  ehstic,  which  caused  the 
vibrations  to  be  suddenly  cheeked  at  that 
point" 

What  is  this  but  an  admission  that 
*'  interrupted  vibration,"  or,  in  another 
word,  "jarring"  (certainly  a  mechanical' 
action),  produces  molecular  change  in 
the  structure  of  the  iron,  since  fracture 
can  hardly  be  shown  to  have  resulted 
from  a  single  concussion  or  ttrain,  but 
rather  hum  the  aotkiii  oC  snoceitive  ood* 
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SHORT  MVTHOD   OF  FINDING   TBS    LBAST    COMMON  MULTIPLV   OF  A  8ST  OF  NVMBIBS, 

Sir, — HaYing  been  a  good  deal  oeeiipied  in  the  revision  of  books  on  arithmetic, 
my  attention  has  been  often  directed  to  difPerent  methods  of  finding  the  least  com- 
mon multiple  of  a  set  of  numbers  ;  and  I  have,  in  consequence,  been  recently  led 
to  a  rule  for  that  purpose,  which  I  think  will  be  found  to  abridge  the  ordinary  work. 
If  YOU  consider  the  topic  as  one  likel^r  to  interest  any  of  yom:  readers,  you  will 
perhaps  do  me  the  favour  to  give  insertion  to  it  in  the  Jfeehatues'  Magazine, 

The  rule  is  as  follows : 

RULE. 

jp'trt^. — Having  arranged  all  the  numbers  in  a  row,  cancel  those  which  exaetfy 
divide  any  of  the  others. 

Second. — Select  from  the  numbers  which  remain  thai  one  which  appeals  to  contain 

the  greatest  namber  of  different  factors,  and  divide  all  the  uncancelled 

numbers  by  the  highest  product  possible  formed  from  these  factors,  putting 

down  the  quotients  for  a  second  row. 

Third. — Treat  this  second  row  as  the  first ;  that  is,  cancel  every  number  which 

exactly  divides  any  of  the  others.    Then,  if  the  uncancelled  numbers  in 

this  second  row  be  all  prime  to  one  another,  the  operation  will  be  finished ; 

for  if  they  and  the  selected  number  be  all  multiplied  together,  the  product 

will  be  the  least  common  multiple.    Should  the  uncancelled  numbers  in 

the  second  row  be  not  all  prime  to  one  another,  then  we  may  conclude  that 

-   an  unsuitable  number  has  been  selected,  and  another  numoer,  taken  from 

the  given  numbers,  must  be  used  instead,  always  taking  that  which  offers 

the  greatest  number  of  different  Victors. 

The  operation  by  this  method,  even  in  unfavourable  cases,  will  be  found  much 

shorter  than  the  common  methods,  as  will  be  seen  by 'the  following  examples  taken 

from  various  sources,  which  will  sufficiently  illustrate' the  above  Erne: 
(JSx.  1.)  Find  the  least  number  that  can  be  divided  by  6,  6,  9, 15,  24,  27,  and 

126.* 

The  factors  for  126»7x3x3x2  '^^'''  ^''  ^'  ]l'  ^';  ^^'  '^^' 

Therefore    126 x  15  x 4^7560 thenamber  required. 
(Ew.  2.)  Bequhred  the  least  conmion  multiple  of  7,  12,  15,  27,  85,  40,  and  45. 
45)7^  12.  15^  27.  35.  40.  45. 
•  •     4  •     ••     o»     /•     o.     •• 
.-.  45x3x7x8«7560-.^)i«. 
(Eso.  3.)  What  is  the  least  common  multiple  of  8,  9, 10,  12,  25,  32,  75,  and  80. 
75)8^.  9.  10^.  12.  25^  32.  75.  80. 
.,  3.    .,     4\    ..     32.    ..    16^ 
.-.  75x3x32»7200-.<iiu. 
In  the  following  example  an  unsuitable  number  is  purposely  chosen,  in  which 
it  will  be  seen  that  the  uncancelled  numbers  in  the  second  row  are  not  prime  to  each 
other. 

{Ex.  4.)  Find  the  least  common  multiple  of  7,  15,  21,  28,  35,  100,  and  125. 
125)7^  15.  21.  28,  35.  100.  125. 

..  3^  21.  28.  r.  4^  .. 

Here  it  will  be  perceived  that  21  and  28  are  not  prime  to  each  othert  as  7  will 
divide  them  both;  consequently  the  chosen  number,  125,  is  not  the  right  one;  the 
proper  number  that  should  be  chosen  is  100. 

I  remain,  Sir,  yours,  &c*, 

Sjjcubi.  Matnabd. 

8,  Sarl's-court,  Lekeiter-fquaie,  London,  Nor.  24, 1849. 

*  The  Kumben  here  marked  with  a  d<uh  are  understood  to  be  eaneelltd.  In  working  an  example  on 
paper,  the  better  way  la  to  draw  the  pen  through  the  number,  to  imply  that  it  If  expunged;  in  primt  this 
u  Inoonvenient,  as  a  peculiar  type  if  neoeeaary.  In  the  above  opemtiona,  only  ft  single  dash  Is  used,  how* 
eyex  many  flgoies  the  number  to  be  oaBceDed  may  consist  of. . 
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TRV  COTTAOBR'S  8TOVB. 

[Registered  under  the  Act  for  the  Protection  of  Articles  of  UUlity.    John  Grant,  of  Hyde 
Paik-street,  Esq.,  proprietor.] 

Fig.  3. 


FSg.  2 


.^.^ 


The  designer  of  this  stove  states,  in  an 
address  to  the  public,  that  **  he  had  for 
his  object  the  placing  within  reach  of  the 
working  classes  a  simple,  economical, 
and  efficient  cooking  stove  at  the  smallest 
possible  cost;'*  and  as  a  proof  of  the 
philanthropic  motives  by  which  he  has 
Deen  actuated,  he  adds  that  "  the  whole 
profit  which  may  be  derived  from  it  will 
be  invested  in  shares"  of  that  admirable 
institution,  **  The  Metropolitan  Associa-' 
tion  for  Improving  the  Dwellings  of  the 
IndustrioOB  Classes." 


It  is  constructed  on  the  principle  of 
the  common  fire-pot,  and  the  designer 
**  having  carried  tnat  principle  out  on  an 
extended  scale  in  his  own  establishment, 
**  recommends  it  with  confidence  for 
simplicity,  efficiency,  and  economy.*^ 

Fig.  1,  is  a  perspective  view  of  the 
stove ;  fig.  2,  a  sectional  elevation  of  it ; 
and  fig.  3,  a  top  plan. 

A,  is  the  fire-pot. 

B,  flue. 

C,  soot  door. 


THB   COTTAOEB's    8T0VE. 
Fig.  1. 
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D,  OTcn. 

E,  ash  drawer. 

P,  cover  to  fire-pot 

H,  moveable  panel. 

The  stove  may  be  made  either  of  cast 
or  wrought  iron,  and  with  any  degree  of 
ornament  desired,  though,  of  coarse,  at 


an  increase  of  price.  It  may  also  have 
a  steam  boiler  attached  to  it,  as  shown  at 
G,  in  fig.  2 ;  a  bracket,  J,  being  at- 
tached to  support  the  boiler. 

Messrs.  Bailey  and  Co.,  the  eminent 
founders  of  High  Holbom,  have  under- 
taken the  manufacture  of  this  stove. 


THE  NATAL  MANUAL   OV 

**  The  powers  that  be "  are  commonly 
so  intensely  engaged  in  taking  care  of  num- 
ber one,  and  other  mere  party  matters,  that 
the  claims  of  science,  unless  they  happen  to 
assist  the  ruling  objects,  are  despised  or  un- 
heeded. When,  therefore,  a  prominent 
member  of  the  **  lucky  ^iiie  "  steps  out  of 
the  beaten  track  of  of&cial  engrossments, 
and  endeavours  to  make  the  commaodiog 
post  which  he  holds  instrumental  in  ad- 
vancing knowledge  and  enlightening  his 
countrymen — ^he  deserves  our  esteem,  and 
b  fairly  entitled  to  public  gratitude.     Such 

•  A  "  Manual  of  Scientific  Inquiry ;"  Prepared  for 
the  ate  of  Her  Majesty's  Navy,  and  adapted  for 
Travellers  in  general.  Edited  by  Sir  John  F.  W. 
Herschel,  Bart.  Published  by  Authority  of  the 
Lords  CommiMioners  of  the  Admiralty:  John 
Mousy. 


SCIBNTnriC    INaUIRY.* 

esteem  and  gratitude  would  sppear  to  be 
justly  due  to  the  memory  of  the  late  la- 
mented Lord  Auckland,  to  whose  enlightened 
seal  for  the  improvement  of  science,  the 
editor  says,  this  work  owes  its  original  con- 
ception. 

It  requires  no  lengthened  argument  to 
prove  that  a  manual  containing  well-con- 
sidered iastructions  for  making  scientific 
observations  and  inquiries  would  be  roost 
useful  and  valuable  to  the  voyager  and 
traveller,  to  whom  an  apposite  suggestion 
at  the  proper  time  and  place  may  be  attended 
with  the  happiest  results.  A  vade  meeutn 
of  condensed  directions  on  scientific  sub- 
jects, to  men  in  such  positions,  may  not  un- 
fitly be  compared  to  the  packets  of  < 
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which  they  often  earry  to  supply  the  require- 
ments of  the  body ;  eteh  fonns  vital  nntri- 
tion,  which  may  be  of  inestimable  valne,  be- 
eanse  jost  at  a  particnlar  juncture,  it  may  be 
absolutely  neceaiary,  and  no  other,  perhaps, 
could  be  obtained. 

Such  a  handbook,  however,  ia  not  only 
calculated  to  be  of  use  to  die  sailor  or  tra- 
Yeller— it  is  obvious  that  it  must  be  almost 
equally  serviceable  to  that  large  class  of  our 
countrymen  whose  pecuniary  means  are  not 
at  all  commensurate  with  theur  love  of  know- 
ledge. Scientific  instruction,  the  best  of 
the  kind,  in  the  smallest  space  and  at  the 
cheapest  rate,  is  quite  as  Talnable  and 
welcome  to  the  solitary  student  at  home 
as  to  the  traveller  abroad.  In  this  point 
of  view  we  consider  the  volume  before 
us.  The  title  would  seem  to  Indicate  that 
the  book  is  exclusively  professional  or  offi- 
cial ;  we  assure  our  readers  that  it  contains 
a  rich  and  varied  store  of  information  for 
every  class  of  English  students.  The  work, 
it  appears,  was  founded  upon  the  following 
Memorandum,  issued  by  the  Lords  Commis- 
sioners of  the  Admiralty  when  Lord  Auck- 
land presided  over  their  deliberations. 

"  It  is  the  opinion  of  the  Lords  Commis- 
sioaere  of  the  Admiralty,  tiiAt  it  would  be  to 
the  honour  and  advantage  of  the  Navy,  and 
conduce  to  the  general  interests  of  science, 
if  new  fiacilities  and  encouragement  were 
given  to  the  collection  of  information  upon 
scientific  subjects  by  the  officers,  and  more 
particularly  by  the  medical  officers,  of  Her 
Majesty's  Navy,  when  upon  foreign  service ; 
and  their  Lordships  are  desirious  that  for 
this  purpose  a  manual  be  compiled,  giving 
general  instructions  for  observation,  and  for 
record  in  various  branches  of  sdenoe.  Their 
Lordships  do  not  consider  it  necessary  that 
this  manual  should  be  one  of  very  deep  and 
abstruse  researoh.  Its  directions  should  not 
require  the  use  of  nice  apparatus  and  in- 
struments ;  they  should  be  generally  pUdn, 
so  that  men  merely  of  good  intelligence  and 
fair  acquiiement  may  ll>e  able  to  act  upon 
them;  yet,  in  pointing  out  objects,  and 
methods  of  observation  and  record,  they 
BUght  itOl  serve  as  a  guide  to  offioen  of 


high  attahunent:  and  it  wDl  be  for  tlieir 
Lordships  to  consider  whether  some  pecu- 
niary reward  or  promotion  may  not  be  given 
to  those  who  succeed  in  producing  emi- 
nently useM  results." 

*  •  *  * 

The  Memorandum  further  statas  that  tfaflir 
Lordships'  wishes  would  be  best  met  if  tliey 
could  obtain  the  ^ftH***^  of  our  most 
eminent  men  of  science  in  tiie  oompodnf^, 
by  each,  of  a  plain  and  concise  chapter  upon 
the  head  of  inquify  with  wiiich  be  might  be 
most  conversant ;  and  they  have  been  readily 
and  kindly  promised  the  advice  and  labour 
of  Sir  John  Herscbel  in  revising  the  whole 
and  preparing  it  for  publication.  The  sevu- 
ral  heads  of  inquiry  are  as  fbllows  :— 
Astronomy. 
Botany. 

Geography  and  Hydrography. 
Geology. 
Mineralogy. 
Magnetism. 
Meteorology. 
Statistics. 
Tides. 
Zoology. 
Hie  Preftice  by  the  Editor  simply  givea 
the  reasons  which  have  necessitated  what 
may  appear  to  be  In  a  certain  degree  dapar* 
tures  from  the  plan  sketched  out  In  tha 
Memorandum.    The  contents  are,  in  addi- 
tion to  the  MemoroMdmm  and  the  PMfiMe, 
Astronomy.    By  G.  B.  Airy,  Esq. 
Magnetism.    By  Llent.-CoIond  Sabiiie, 
R.A. 
Hydrography.    By  Captain  Beachey. 
Tides.    By  Rev.  Dr.  Whewell. 
Geography.    By  W.  I.  Hamilton,  Esq. 
Geology.    By  Charles  Darwin,  Esq. 
Earthquakes.    By  R.  Mallet,  Esq. 
Mmeralogy.    By  Sir  H.  T.  De  La  Beeka. 
Meteorology.    By  Sir  J.  F.  W.  Herachdy 
Bart. 
Atmospheric  Waves.  By  W.  R.  Bfart,  Eaq. 
Zoology.    By  Richard  Owen,  Esq. 
Botany.    By  Sir  W.  Hooker. 
Ethnology.    By  Dr.  Pritchard. 
Medicine  and  Medical  Statisties.    By  Dr. 
Bryson. 
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Statistiot.    By  G.  ft.  Porter,  fltq. 

AppmuUM, 

A  cnrsory  penual  of  the  foregoing;  list  of 
names  is  sufficient  proof  that  the  praise- 
worthy Memorandam  of  the  Lords  of  the 
Admiralty  was  met  in  a  becoming  spirit  by 
our  men  of  science.  The  list  comprises 
many  names  of  high  and  deserted  celebrity : 
each  author  has  (with  an  exception  or  two) 
distinguished  himself  in  the  snlject  on  which 
he  writes. 

When  each  member  of  a  body  of  snch 
men  has  been  induced,  almost  by  their  coun- 
try's request,  to  contribute  a  condensed 
epitome  of  his  knowledge  of  the  topic  on 
which  his  fame  rests— to  point  out  tlie  best 
modes  of  observing  any  pecnliaritiea  or  com- 
mon  properties  belonging  to  it ;  and  haTing 
done  this,  then  for  all  to  submit  thehr  labours 
to  the  editorial  arrangement  and  reyision  of 
snoh  a  man  as  Sir  John  Herschel,  it  would 
be  unaeeountable  if  the  result  were  not  highly 
Taluable  and  singularly  efficient.  Taken  as  a 
whole,  we  think  the  work  deserres  to  be  so 
cliaracterized.  But,  considering  that  the  com- 
mendable scheme  originated  with  the  Admi- 
ralty, "fbr  the  honour  and  advantage  of  the 
nayy,"  that  the  Astronomer  Royal  is,  offi- 
cially, one  of  th^  Admiralty,  holding  their 
most  important  seientifie  post,— that  much 
of  the  navigator's  success  and  safety  depend 
upon  his  knowledge  and  practice  of  nautical 
astronomy; — taking  all  this  into  account, 
we  confess  we  were  not  a  little  disappointed 
Bt  the  very  insignifioant  portion  of  the  work 
devoted  to  Astronomy.  The  rolume  oon- 
tuns  nearly  five  hundred  pages ;  the  Admi- 

BAI/TT's  HIOHB8T  MOlVXTVnC  OFFICKR  hss 

produced  an  article  that  occupies  just  vnn 
of  those  pages  I  that  is,  eight  whole  pages 
and  two  half  ones !  The  Admiralty's  sden- 
tific  chief  has  contributed  about  as  much 
matter  for  the  benefit  of  the  navy 'as  would 
fill  the  tenth  part  of  one  of  finnock's  cate- 
chisms (we  have  no  fault  to  find  with  the 
quality  of  the  instruction  comprised  in  this 
part;  we  only  remark  upon  the  extreme 
minuteness  of  the  modicum.)  No  writer  is 
more  oapable  of  furnishing  the  Lords  of  the 
Admiralty  with  a  manual  on  astronomy  that 


would  be  to  the  '*  AoMur  mnd  aSwrnUtge  of 
the  navy,*^  than  is  their  own  chief  scientific 
officer.  Was  it,  then,  his  qfiekU  dmiy  to  do 
his  best  towards  carrying  out  their  Lord- 
ships' views  with  respect  to  his  own  peculiar 
department  ?  We  think  it  was  ;  and  we  are 
of  opinion  that  the  Astronomer  Royal  has 
not  made  the  article  on  astronomy  what  it 
ought  to  have  been.  The  editor,  in  an 
appendix  and  notes,  has  added  quite  a 
FOURTH  to  its  lengtii — still  the  article  is  a 
meagre  one. 

It  is  said  that  financial  reformers  intend 
to  examine  pretty  closely  the  staff  of  our 
public  departments,  and  that  if  they  find  an 
office  with  a  chief  paid  rather  liberally  from 
the  public  taxes,  who  has  time  enough  to  do 
any  one's  work  besides  or  except  his  own, 
they  will  recommend  the  abolition  of  such 
office.  How  would  this  rule,  if  oarried  into 
effiwt,  operate  upon  the  sipparentiy  anoma- 
lous office  of  Astronomer  Royal  ?  We  give 
no  opinion :  perhaps  "  Ne  iutor,  ^c.f**  ap- 
plies ;  if  it  do,  the  Astronomer  Royal  haa 
not  forgotten  his  Latin.  The  moral  gives  • 
hint  which  oommisiion-makers  may  consi- 
der. Our  readers,  however,  maybe  assured 
that,  notwithstanding  the  offioial  short- 
comings we  have  naomd,  the  Tolume  eom^ 
prises  a  large  quantity  of  really  Taluable 
information.  It  is  neaUy  printed^  hand- 
somely got  up,  and  of  considerable  bulk ; 
and  we  are  of  opinion  that  the  British  public 
is  highly  indebted  to  the  Admualty  for  so 
interesting  a  work  at  so  cheap  a  rate. 


ARGAMD   CAin)LXB. 

Sir,— Your  correspondent,  Mr.  D.  MacUe 
(page  521),  is  right  in  describing  the  con- 
struction of  Arguid  candles  as  a  very  old 
'*  idea,"  but  he  ii  very  wrong  hi  supposing 
that  **  no  great  stretch  of  inventiTO  faculty 
is  necessary  to  transfer  the  principle  from 
the  flame  of  a  lamp  to  that  of  a  candle." 
The  attempt  to  work  out  this  **  idea*'  has  oo- 
cupied  many  ingenious  minds,  since  Messrs. 
Desormeaux  and  Hutchings,  in  Oct,  1805, 
took  out  a  patent  for  candles  upon  the 
Argand  principle.  Twenty  years  aftorwards 
sixdlsr  candles  were  the  subject,  in  part, 
of  a  patent  taken  out  by  Gay  Lunao.    Of 


568 


THE   PARIS   DEKTI8T8'  COPPER  AMALGAM* 


these  numerous  experimentalists  many  hate 
been  Terj  near,  bat  have  not  qaite  sur- 
moanted  the  practical  difficolties  of  the 
ease.  The  application  of  the  Argand  prin- 
ciple to  a  candle  with  any  prospect  of  success 
requires  that  the  wick  as  burned  should  be 
dissipated  without  snuffing,  that  the  tallow 
should  not  be  melted  too  fast,  and  aboTC  all, 
that  it  should  not  run  down  and  choke  the 
oentral  opening— three  contingencies  not 
eoiily  prorided  for. 

It  remains  to  be  seen  how  fsr  Mr.  Cross- 
ley's  patented  improTements  meet  the  re- 
quirements of  the  case;  baring  paid  Tery 
considerable  attention  to  this  particular  sub- 
ject, I  fisncy  another  link  is  yet  wanting 
to  complete  the  chain  and  perfect  the  im- 
provement, and  whether  I  have  hit  upon  the 
right  one  would  be  premature  to  say.  It  is 
said  in  Hebert's  '*  Engineers'  Cyclopedia" 
that  "  a  large  manufactory  was  commenced 
for  the  purpose  of  making  Mr.  Desormeaux's 
patented  article,  with  every  probability  of 
success,  and  that  the  reason  why  the  mann- 
fhcture  was  not  carried  forward  had  no 
reference  to  the  practicability  of  the  scheme ! 
On  this  point,  however,  I  am  very  sceptical. 
I  can,  however,  agree  with  the  opinion 
therein  expressed,  **  that  important  results 
may  yet  flow  from  prosecuting  this  plan,  if 
undertaken  by  some  intelligent  person." 
I  remain,  Sir,  yours  respectfiilly, 

Wiff.  Baddilsy. 
29,  Al&ed-itreet,  lilington,  Dec.  i,  1849. 


AtR^YBSSSLS  OV  PUMPS. 

Sir,  —  I  observe,  in  a  recent  number, 
that  one  of  your  readers,  Mr.  Hulse, 
wants  to  know  the  best  place  to  fix  an  siir- 
vessel  to  a  pump — whether  it  should  be 
above  or  below  the  working  barrel  ?  It  U 
not  possible  to  answer  this  question  pro- 
perly unless  Mr.  Hulse  will  sUte  the  length 
of  the  suction -pipe — as,  if  this  be  long,  run- 
ning, for  instance,  in  a  horixootal  positioa 
for  a  considerable  distance,  an  air-vessel 
should  most  certainly  be  placed  (say)  six  or 
eight  feet  below  or  from  the  lower  clack  or 
valve.  The  reason  of  this  Is,  that  a  very 
long  column  of  water  does  not  like  to  be 
either  ttoppid  or  started  suddenly.  The 
air-vessel,  therefore,  in  this  case,  allows  the 
water  when  in  motion  to  rise  in  it ;  and  on 
the  bucket  ascending,  the  first  water  is  taken 
out  of  the  air-vessel ;  so  that,  in  fact,  the 
water  in  the  suction-pipe  is  olwayB  moving 
towards  the  pump,  even  when  the  bucket  is 
descending.  Should,  however,  the  suction- 
pipe  be  vertical,  and  (say)  26  feet  long,  and 
the  raising  main  of  considerable  height  or 
horizontal  length,  then  the  air-vessel  should 
be  placed  immediately  above  the  upper  deck. 
It  is,  however,  always  good  practice  to  place 
an  air-vessel  both  above  and  below  the  work- 
ing barrels  of  pumps,  where  the  pipes  are 
unusually  long. 

I  am.  Sir,  yours,  &c, 

A  London  Bnginkkr. 

London,  December  5, 1849. 


FOSITIOK  OF  THB  AXB-YSSSBL  IN  PUMPS. 

Sir, — ^The  inquiry  of  your  correspondent, 
Mr.  Hulse  (at  page  521),  is  not  very  intel- 
ligible. An  air-vessel  is  applicable  only  to 
Jitreinff-pumptt  and  must  be  applied  to  the 
delivery  main,  but  whether  above  or  below 
the  working  barrel  is  quite  immaterial.  I 
am  inclined  to  think  Mr.  Hulse's  inquiry 
has  reference  to  a  common  open  topped  lift 
pump,  to  which  an  air-vessel  is  inapplicable; 
neither  would  it  remedy  the  eril  complained 
off — '*  the  shock  experienced  both  at  the 
lift  and  return  of  the  bucket,  but  more  par- 
ticularly at  the  lift."  I  strongly  suspect 
this  evil  arises  from  a  contracted  water-way 
in  the  feed  pipe  or  valves,  which  can  only 
be  got  rid  of  by  enlarging  the  water  ways, 
or  by  giring  a  slower  motion  to  the  pump 
bucket.  Should  this  explanation  not  meet 
the  exigeney  of  Mr.  Hulse's  case,  I  shall  be 
happy  onoreceiving  ''farther  particulars,*' 
to  "  try  again." 

I  remain.  Sir,  your  obedient  servant, 
Wm.  Baddulbt. 

29,  Alfted-itzeet,  Itlington,  Deo.  4, 1849. 


THB  PARIS  DBNTIBTB*  COPPBB  AMALGAM.* 

In  Paris  some  dentists  use  an  amalgam  of 
copper  with  great  advantage,  to  fill  the 
carities  of  carious  teeth  ;  it  Is  sold  in  little 
cakes  of  about  four  grammes,  costing  two 
francs  each.  The  colour  is  grayish;  it  is 
very  hard,  and  adheres  so  firmly  together  a« 
to  require  a  powerful  stroke  of  a  hammer 
to  break  it.  It  is  of  a  finely  granular  crys- 
talline texture.  The  sample  I  examined 
consisted  of  30  parts  of  copper  and  70  of 
mercury.  When  heated  to  the  boiling  point 
of  mercury,  it  swells  a  little,  and  a  few 


•  From  an  article  by  Dr.  Fettehkofer  in  th» 
Jnnalen  der  Chemie  und  Pharwtaeie,  m  translated 
in  the  CkeinMt  by  C.  and  J.  Watt.  No.  II.  Nov 
Seriei,  NoTembar,  1849.  We  axe  glad  to  see  this 
well-planned  journal  revived,  and  hope  It  has  a 
long  career  or  success  before  it.  May  we  be  excused 
for  hinting  that  its  chances  of  prosperity  would 
not  be  at  all  lessened,  by  a  more  careful  habit  of 
reference  to  the  sources  ftom  which  its  iuforroatioe 
is  derived  f  One  of  the  principal  departn»ents  of 
the  present  number  is  headed,  **  Specifications  of 
Patents  Recently  Enrolled ;"  and  the  whole  of  this 
department  is  copied  nteraiim  H  vtriaHm  tnut 
the  Meeh.  Mag.,  without  the  slightest  word  of 
acknowledgment!  I 
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drops  of  mercury  to  appear  on  the  snrface. 
Being  tritnrated  for  ■ome  time  in  a  mortar 
and  cooled,  it  ia  at  soft  ai  moist  clay.  In 
this  state  it  can  be  pressed  into  the  smallest 
cavities.  After  a  few  hours  it  becomes  so  hard, 
that  a  sharp-edged  piece  will  engrave  npon 
tin  and  cut  bone.  When  soft,  a  very  liquid 
amalgam  of  copper  and  mercury  can  be 
expressed  by  a  powerful  pressure  between 
the  fingers.  The  specific  gravity  in  the 
soft  and  hard  state  differs  little. 

This  metallic  compound  is  an  interesting 
example  of  the  effects  of  crystallization  and 
amorphism  on  the  properties  of  bodies. 
When  soft,  it  shows  not  a  trace  of  crystal- 
ligation.  It  can  be  spread  with  a  knife 
like  plaster,  but  when  hard  it  is  very  brittle ; 
thin  layers  break  like  glass,  and  the  fracture 
is  granular  crystalline.  Among  metals,  this 
copper  amalgam  is  the  first-known  example- 
of  two  states  of  a  body  at  the  same  tempera- 
ture; and  is  as  instructive  as  the  elastic 
amorphous  sulphur  and  the  brittle  stick 
sulphur  amongst  the  metalloids.  It  is  a 
most  valuable  property  for  the  purposes  of 
the  dentist,  that  the  specific  gravity  should 
not  vary  in  the  transition  from  the  amor- 
phous into  the  crystalline  state,  as  the  mass 
when  hard  occupies  exactly  the  same  space 
as  when  soft.  I  have  pressed  the  soft  amal- 
gam into  glass  tubes,  and  when  cold  it 
formed  a  perfectly  air-tight  stopper. 

I  have  prepared  amalgams  containing  be- 
tween 25  and  33  per  cent,  of  copper ;  aU 
became  crystalline  after  heating :  those  con- 
taining most  copper  solidified  more  quickly, 
and  became  much  harder  than  those  con- 
taining less.  Alloys  of  25  parts  copper  and 
75  mercury  required  three  days  to  become 
eompletely  crystalline.  There  is  no  atomic 
proportion  between  the  copper  and  mer- 
cury in  these  crystalline  compounds  any 
more  than  between  the  constituents  of  other 
metallic  alloys.  A  combination  of  1  equiva- 
lent copper  with  1  equivalent  mercury 
would  require  in  100  parts  23*8  copper  and 
76'2  mercury.  Perfectly  analagons  com- 
pounds occur  in  the  native  silver  crystalline 
amalgams;  by  analysis  their  amount  of 
silver  varies  between  25  and  86  per  cent. 
Two  metals  crystallizing  together  proves 
them  to  be  isomorphous.  This  is  the  ease 
with  copper,  silver,  gold  and  mercury. 

Tliis  copper  amalgam  is  likewise  an  in- 
teresting example  of  the  transference  of  the 
•tate  of  aggregation  from  one  body  to  an- 
other; the  liquid  mercury,  with  the  solid 
copper,  passes  into  a  firm  crystalline  state, 
which  it  can  only'assume  at  a  very  low  tem- 
perature, if  alone ;  as  many  solid  salts  be- 
come liquid  by  contact  with  water. 

Having  tried  several  plans,  I  found  the 
following  tiie  best :— A  weighed  quantity  of 
menmry  is  dissolved  in  boiUng  sulphuric 


add,  and  the  resulting  crystalline  paste  of 
protoxide  and  peroxide  of  mercury,  tritu- 
rated with  finely-divided  metallic  copper  in 
a  mortar  with  water,  at  UQ°  to  ISS""  P., 
for  some  length  of  time.  There  must  be 
sufficient  copper,  1st,  to  reduce  all  the  mer- 
cury ;  and,  2nd,  that  enough  copper  may 
amalgamate  with  the  mercury.  Copper 
obtained  by  reducing  the  oxide  in  hydrogen 
is  the  best,  but  that  precipitated  by  iron 
from  sulphate  of  copper  will  do.  The  plas- 
tic mass,  well  washed,  is  put  into  a  leather 
bag,  and  as  much  mercury  as  possible  is 
pressed  out ;  it  is  then  formed  into  little 
cakes,  and  in  a  few  hours  hardens  to  a  mass, 
the  fracture  of  which  resembles  in  appear- 
ance the  brittle  alloy  of  lead  and  gold. 

This  amalgam  is  useful  to  stop  machines 
and  chemical  apparatus,  where  cork,  glass. 
Sec,  cannot  be  used ;  it  will,  probably,  like- 
wise be  of  service  to  artists  and  surgeons. 

[An  editorial  note  statea  that  this  amal- 
gam may  be  made  with  ease  by  moistening 
finely- divided  copper,  precipitated  ^m  a 
solution  of  sulphate  of  iron,  with  proto-ni- 
trate  of  mercury,  in  a  porcelain  mortar, 
pouring  on  it  boiling  water  and  metallic 
mercury,  and  triturating  it  for  some  time. 
The  at  first  brittle  mass  soon  becomes  soft, 
and  when  the  right  quantity  of  mercury  has 
been  incorporated,  acquires  the  desired 
salve-like  consistence.] 


ON  A  I^BW  PRIMCIPI.n  OF  CONBT&UCTION 
FOR  gUSFIKSIOM-BBIDOES  AND  LAND- 
ING PIBB8. 

[Being  the  subitance  of  a  paper  read  by  Mr.  H.  H. 
RuMoU,  at  the  Society  of  Arts,  Nov.  14, 1S40.] 

The  paper  commencea  with  some  pre- 
liminar]^  remarks  on  the  origin  and  adop- 
tion of  suspension-bridges,  which  woidd 
appear  to  be  of  great  antiquity,  Humboldt 
and  other  travellers  having  seen  them  in 
uncivilized  countries  constructed  of  bark, 
reeds,  and  bamboo-cane.  Sec.  slung  across 
wide  and  dangerous  chasms,  and  used  for 
passenger-traffic.  In  Thibet  and  China 
they  have  been  found  sufficiently  strong  to 
enable  beasts  of  burden,  and  men  with 
loads  and  palanquins,  to  pass  over  in  safety. 
•The  application  of  this  mode  of  construct- 
ing bridges  in  our  country  was  first  made 
by  Captain  Samuel  Brown,  R.N.,  in  what 
he  termed  his  '*  Chain  Cable  Bridges,"  and 
was  first  suggested  to  him  by  Uie  rope- 
bridge  of  Penipe.  Bridges  of  this  descrip- 
tion were  constructed,  and  others  proposed, 
by  Telford  Tiemey  Clark,  and  others.  The 
success  of  these  bridges  gave  so  great  a 
stimulus,  as  to  cause  ti^ir  introduction  into 
almost  every  civilized  country  in  Europe ; 
and  thdr  partial  destruction  has  led  to 
various  arraDgesseiits  for  inciessbig  tbsir 
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itabilitj,  especially  with  »  view  <d  arreitiiig 
the  undulations  which  may  be  excited  In 
them.  The  principle  adopted  by  Mr.  Russell 
was  first  suggested  to  him  by  witnessing  the 
rigidity  of  two  lines  of  cot>webs  crossing  a 
street  in  the  direction  of  the  main-chains  of 
the  bridge;  a  third,  running  m  a  nearly 
horizont^  direction  underneath,  was  sup- 
ported at  intervals  from  the  upper  two  in 
the  one  spandril,  and  in  the  other  had  a  cir- 
cular web.  of  large  dimensions,  also  stayed 
in  all  directions  to  the  upper  and  lower 
webs;  and  a  spider  was  observed  to  cross 
the  lower  eord  without  causing  sensible  de- 
flection. The  model  and  drawings  ex- 
hibited were  of  a  bridge  with  piers  :  the 
main-chains  are  arrangid  so  as  to  pass  over 
the  top  and  under  the  bottom  of  the  outer 
piers,  thus  presenting  two  systems  of  chains, 
having  their  extremities  fastened  at  different 
points.  By  this  arrangement  the  structure 
will,  it  is  conceived,  be  more  rigid,  and  the 
disturbance  to  which  the  bridge  is  subject 
less  felt. 

The  disturbances  to  which  chain  bridges 
are  subjeet  are  of  two  kinds, — undulatory  and 
oscillatory.  The  proposed  plan  prevents,  it 
is  conceived,  the  undulation,  by  relieving 
the  summit  of  the  piers  from  a  great  part  of 
all  strain,  and  throwing  it  upon  thehr  lower 
parts,  where  it  is  resisted  by  the  roadway  in 
the  direction  of  the  greatest  strength.  The 
oscillatory  disturbanoes,  or  those  from  side 
to  side,  are  considered  to  be  practically 
annihilated  by  reason  of  the  maUer  ourvik 
twe  of  the  chains ;  and  the  more  equal  dis- 
tribution of  the  load  renders  any  loeal 
pressure  less  effective  in  causing  disturb- 
ance ;  and  additional  facility  is  afforded  for 
the  introduction  of  stays  between  the  chains, 
so  as  to  equalise  to  a  greater  extent  the 
tension  and  strength  of  the  parts.  The 
attachment  of  cbiun*  to  the  upper  and  lower 
points  of  the  piers  diminish,  it'is  conceived, 
the  tendency  to  general  oscillation,  while 
the  alternation  of  long  and  short  suspen- 
sion-rods, and  the  steadying  of  the  longer 
rods  by  passing  between  links  of  the  lower 
chains,  must  almost  entirely  obviate  local 
OfoUlation. 

Mr.  Russell  is  of  opinion,  that,  by  the  mode 
suggested,  a  counteraction  to  any  passing 
weight  is  obtained  by  the  lower  portion  of 
the  catenary  curve  being  supported  on  the 
pier  through  which  it  passes.  The  masonry 
aboTC  supporting  the  upper  chain,  acts  so 
as  to  prevent  deflection  of  the  upper  'chain, 
unless  the  lower  chain  or  pier  should  ascend, 
which  is  impossible,  for  the  weight  upon  the 
suspension-rods  is  applied  to  both  piers, 
thereby  affording  rigidity  egahut  action  up- 
wards. 


THB  APPLICATION  OF  THX  DISC  EMOIKB  TO 
MARINE  PURFOSBB, 

The  Government  screw  steamer,  if  mc,  has  been 
fitted  by  Messrs.  Biyan  and  DorUn  with  a  disc 
engine  of  10  horses  power,  on  the  same  plan  as  that 
which  is  employed  with  so  much  snooesa  at  Uia 
office  of  the  Timet  9  from,  which  journal  we  take  the 
following  account  of  an  experimental  trial  made 
with  her  on  Wednesday  last  at  the  measured  dis- 
tance in  Long  Reach  :— 

"  On  the  average  of  two  runs  down  and  two  iip, 
the  speed  produced  by  the  disc  engine  was  ascer- 
tained to  be  5' 14  8  knots  per  honr,  the  mean  pres- 
sure of  steam  being  S3*5  lb.  an  the  square  inch,  and 
the  number  of  revolutioos  164  per  minute.  The 
engine  has  accompliahed  wonders,  considering  that 
it  u  only  of  10  horses  power,  occupying  5  feet  2  ins. 
t^  8  feet,  and  fitted  to  a  vessel  of  SOI  tons  bardm, 
ISO  feet  long,  and  21  feet^  broad,  originally  oon- 
structed  to  carry  engines  of  100  horses  power,  which 
did  not  give  her  any  extraordinary  degree  of  q»eed, 
even  with  a  oonalderable  consumption  of  fotL  The 
10  horses  power  disc  engine  works  very  eeanosl- 
cally— about  18  per  cent.  less  than  any  other  of  the 
same  power  tried  with  it,— an  important  advantage 
where  10  days'  consumption  might  be  extended  to 
nearly  12  days.  It  has  no  dead  points,  and  ean  ba 
worked  with  the  greatest  ease,  stuping  or  reyersipg 
instantaneously,  and  may  be  made  to  go  f(vwaxds 
or  backwards  with  less  than  half  a  turn.  Aa  an 
auxilisjy,  its  advantagee  will  be  rtry  great;  it  ia 
compact,  and  not  liable  to  get  out  of  order,  and  ia 
BO  easily  managed.  On  the  return  of  the  Mitue  up 
the  liver,  when  at  Barking  Reach,  she  steamed  up 
against  the  tide,  and  on  being  moored  the  engine 
was  opened  for  examination,  and  it  appeared  in 
most  admirable  condition,  witliout  any  symotoms 
of  having  worked  on  one  part  more  than  another.'* 


SPBCIFIOATIONS  OF  BNOLIBH  PATBNTB  KK- 

bollbd   during   thb  wbbk  bndime 

13th  of  dbobmbbb,  1849. 

Douglas  Hbbson,  liyerpool,  engineer. 
For  improvement$  in  9tmtm  enginn,  Fateol 
dated  June  7, 1849. 

Mr.  Hebson  proposesi 

1.  To  connect  two  steam  enginea,  eack 
having  a  single  crank,  and  its  steam  cylinder 
indii^  at  an  angle  greater  or  less  than  45°, 
by  means  of  a  drag-link,  or  other  suitelile 
apparatus,  so  that  one  piston  may  be  at  the 
beginning  or  middle  of  its  stroke  when  the 
Other  has  reached  the  end  of  its  stroke. 

2.  He  substitutes  for  the  ordinary  pack* 
ing  and  gland  of  the  trunions  of  oirillaring 
engines  a  packing  of  hemp  or  ilax  between 
the  end  of  the  tmnion  and  the  shoulder  of 
the  steam  pipe,  and  which  is  retained  then 
by  means  of  a  metal  hoop. 

3.  In  order  to  facilitate  the  oonnectioa 
and  disconnection  of  marine  steam  engines, 

'  he  employs  a  hollow  crank-pin,  vrithin  whiek 
slides  another  crank-pin  that  takea  into  e 
plate  on  the  end  of  the  shaft,  which  forms 
the  other  side  of  the  crank,  whereby  the 
connection  is  effected.  To  withdraw  the  pin 
from  the  plate,  and,  consequently,  disooa- 
nect  the  engines,  a  toothed  wheel  ia  uaed. 
turning  loosely  on  the  crank-shalt,  and 
gearing  into  another  toothed  wheel  lurf^A  on 
the  e^4  of  the  ii^de  oRuik*pi|i-    ItaiK 
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whaeli  art  made  to  iwoItb  by  a  ipar  wliatl 
keyad  on  a  moTeable  axii»  so  Ibat  it  may  ba 
alidden  in  or  oat  of  gear  witb  the  first  toothed 
wheel,  as  oocaaioii  may  reqoire.  When  it  ia 
in  gear,  and  rotary  motion  is  communicated 
by  a  thnmb-pieoe  on  the  end  of  the  axle  of 
the  spar  wheel,  the  inside  crank-pin  will  be 
withdrawn  from  the  plate. 

CMn.— 1.  Ck>nnecting  two  steam  eoginea^ 
each  having  a  single  crank,  and  its  cylinder 
inclined  at  an  angle  greater  or  less  thisn  45° 
by  a  drag  link  or  other  soitaUe  meana.         ^ 

2.  The  substitation  of  an  exterior  peek- 
ing for  the  ordinary  internal  packing  and 
gland  in  the  tranions  of  oscillating  steam- 


S.  The  application  of  a  hollow  crank- pin, 
containing  another  crank-pin,  in  combina- 
tion with  a  plate  and  toothed  gearing,  to 
teilitata  the  connection  and  disconnection 
of  marine  steam  engines. 

Jambs  Stkbl,  Horton,  York ;  and  Bbh- 
JAMIM  Emmsrson,  of  the  same  place,  oyer- 
looker.  For  improvemenU  m  power  hwmi* 
P«tent  dated  June  7, 1849. 

The  object  of  this  inTcntion  is  to  wholly, 
or  partially,  remoTO  tb/t  swell  from  the 
abatde-box,  so  that  when  thct  picker  acts,  it 
may  require  less  effort  to  throw  the  shuttle, 
and  when  the  shuttle  boxes,  facilitate  ita 
entry,  and,  at  the  same  time,  allow  the 
stop  rod  to  act  in  the  ordinary  mannor 
when  the  shuttle  remains  in  the  shed  or 
miiaea  boxing.  For  this  purpose  a  projec- 
tion ia  atta^ed  to  a  portion  of  the  side  of 
the  fly-wheel,  which,  in  ito  revolution,  comea 
against  one  end  of  a  lever,  keyed  on  an  axisy 
the  other  end  of  which  acta  upon  the  swell, 
•0  aa  to  wholly  or  partially  remove  it  from 
the  box,  as  may  be  required}  while  the 
flnger  of  the  stop-rod  resta  upon  a  bearing, 
in  order  that,  when  the  projection  has  passed, 
it  may  come  into  operation  before  the  beat- 
wp  is  completed. 

Cbmn.— The  application  of  an  apparatus 
10  a  power  loom,  for  effecting  the  entire  or 
partial  withdrawal  of  the  swell  from  the 
ibuttle-box,  without  interfering  with  the 
Mtioa  of  the  stop«rod  whan  the  shuttle 
miasea  boxing. 

JtuwAMB  JoHM  ¥atkm,  Chaaoery-laiM, 
London.  .Fbr  iu^^rovmrnmU  tn  marina  oas • 
Mhf  in  tgtpartihu  fir  ik$  pruervMm  qf 

inff  hoUouf  and  solid  flgvretf  eomjNisad 
wMfy  or  impart  q^  a  eerfotn  pun  or  com- 
kinaiUmo  qf  eortam  gwma ;  ako  for  imgprono^ 
pttrnU  im  ditoohmff  iko  a^otaid  gumi,  and 
In  ig/paraku  or  macMnery  to  k$  u§§d  for 
tJko  purpoHt  aiov€  mamtionod.  Patent  dated 
Juno  7,  1849. 

The  '*improvementa  in  marina  vesaaia, 
and  fal  appaiatna  far  praasffing  bnman  life," 
tba  tot  htad  of  ihia  mnltiCi- 


rious  and  incongruous  title,  rsaolve  them- 
selves simply  into  the  construction  of  a  life- 
boat composed  of  metal  tubes  or  ribs  covered 
with  gutta  percha, — a  thing  achieved  long 
before  the  date  of  this  patent. 

The  '*  improvemento  in  moulding,  joining, 
and  finishing  solid  figares,*'  fade  away  in 
the  specification  into  a  receipt  for  making 
gutta  percha  dolls !  *'  You  are  to  make  the 
doll  hollow,  and  in  halves,  and  then  to  ce- 
ment the  two  halves  together,  after  which 
you  must  smooth  the  ridges  left  at  the  junc- 
tures with  an  Italian  iron  !" 

The  branch  of  the  specification  which 
relates  to  ''gums,"  contains  a  number  of 
fisasible-enongh  book  receipta,  but  what  the 
"  improvementa"  consist  in,  is  not  stated. 

A  Waterproqf  Vamiih, — Mix  together 
1  lb.  gutta  percha,  3  oz.  gum  opal,  i  lb.  lin- 
seed oil,  8  OS.  sugar  of  lead,  2  lbs.  spirito  of 
turpentine.  Place  the  mixture  in  a  tincture 
press,  the  cylinder  of  which  is  heated  by  a 
sand  bath,  and  the  produce  ia  the  varnish 
required. 

A  Varnish  with  which  Colours  may  bo 
MtMs^t  and  vsry  Smiable  fbr  Coating  Ar- 
ticles in  Gutta  PercAa.— Take  100  lbs.  gutta 
percha,  18  lbs.  12  os.  gum  opal,  50  lbs.  lin- 
seed oil,  200  lbs.  spirita  of  turpentine,  and 
mix  the  whole  together. 

A  Varnish  for  UnpsAntsd  ArticUs  in 
Rough  1Vood.-^bO  lbs.  India-rubber,  100 
lbs.  gutta  percha,  30  lbs.  gum  opal,  70  lbs. 
gum  damar,  ISO  lbs.  linseed  oil,  75  lbs.  sugiff 
of  lead,  500  lbs.  spirita  of  turpentine. 

A  Varnish  fbr  Articles  rf  Ifefa/.— 100 
lbs.  gutta  percha,  25  lbs.  gum  opal,  75  lbs. 
linseed  oil,  25  lbs.  sugar  of  lead,  200  lbs. 
spirita  of  turpenthie. 

A  Varnish  for  Brick  and  i9/oiM.— lOOlbs. 
India-rubber,  200  lbs.  gutta  percha,  112^ 
lbs.  gum  opal,  235  lbs.  Unseed  oil,  62^  Iba. 
vugar  of  lead,  600  lbs.  spirita  of  turpentine. 

A  cement  is  produced  by  ntixing  1  part  of 
a  compoaition  consisting  of  100  lbs.  India- 
rubber,  100  lbs.  gutta  percha,  100  lbs.  lin- 
seed oil,  200  lbs.  spirita  of  turpentine,  with 
three  parte  of  acme  calcinated  absorbing 
oxide  of  metal  (white  or  red  lead.) 

Claims, — 1.  The  mode  of  constructing 
Ufe-boate  or  veasels,  aa  deacribed. 

2.  The  treating,  dissolving,  and  combin- 
ing of  gutta  percha,  as  described. 

3.  nie  use  of  gutta  percha.  India-rubber, 
gum  copal,  gum  damar,  shellac,  piteh,  tar. 
resin,  sugar  of  lead,  white  and  red  lead,  and 
alum,  in  the  manuncture  of  waterproofing 
varnishes  and  compounds,  as  described. 

Stanhopb  Bathss  Smith,  Birming- 
ham, electro-plater  and  guilder.  For  im- 
provements in  dq^ositing  metals  and  in  o3- 
taining  motioe  power,  part  qfwMeh  ta^woM- 
menis  are  afpUoaUe  to  certain  other  stmsOer 
ue^pmpoeee.  Mant  dated  Juno  7, 1849 
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Tbe  patentee  describes  and  cimms, 

1.  The  dissolving  of  salts-  of  silver  in 
hydrocjanide  of  potassiam,  calciam,  ammo- 
nia, barium,  strontiam,  alnminnm,  or  mag- 
nesium, to  produce  solutions  for  plating, 
either  with  or  without  the  employment  of 
electric  currents. 

2.  The  use  of  sileninret  of  calcium, 
iodine,  iodide  of  nitrogen,  gun  cotton  or 
zjloidine,  sulphur  salts,  sulphuretted  oils, 
creosote,  xanthates,  bi-snlpho-carbonate  of 
the  oxide  of  mythele :  acetic,  hydrochloric 
chloroacetic,  hydrocyanic,  hydrosulphocy- 
aaic,  hydrosnlphuric  silenious,  sulphurous 
sulphoTinic,  tartaric,  and  xanthic  acids ; 
added  to  solutions  of  salts  of  silver  to  pro- 
duce bright  silvering. 

3.  Manufacturing  articles  by  the  electric 
deposition  of  metals  on  the  exterior  and  in- 
terior surfaces  of  the  same  mould  [using  for 
that  purpose  a  mould  composed  of  some 
material  such  as  gutta  percha,  which' is  fusi- 
ble at  a  lower  temperature  than  tbe  metals, 
so  that  it  may  be  melted  and  run  ont  from 
between  them.] 

4.  The  use  of  gutta  pereha,  to  make  the 
moulds  for  manufacturing  articles  by  elec- 
trical deposition;  also  the  employment  of 
solutions  of  gutta  percha  to  stop  out  por- 
tions of  conducting  surfaces,  as  may  be  re- 
quired. 

5.  The  use  of  hydrogen,  evolved  from 
voltaic  batteries,  as  a  motive  power,  the 
same  being  mixed  and  detonated  by  oxygen 
and  atmospheric  air. 

6.  The  use  of  soluUoni  of  gutta  percha, 
to  form  the  etching  ground,  when  such 
etching  is  cfFeeted  by  electricity  or  adds. 

GuaTAVK  Fbajtooib  Picault,  Rue  Dau- 
phin, Paris.  Fbr  improvemenis  in  tgjtpara" 
tuMfor  opening  ojfitert.  Patent  dated  June 
7,  1849. 

This  is  a  simple  and  really  ingenious  con- 
trivance for  diapensing  with  the  use  of  the 
clumsy  and  dangerous  oyster  knife.  It  con- 
sists of  an  apparatus  somewhat  reaemSling 
an  ordinary  pair  of  sugar  nippers,  but 
pivoted  together  at  the  top  of  the  curved 
parts  instead  of  the  bottom.  One  of  the 
curved  parts  is  made  hollow,  or  indented  to 
receive  the  front  edge  of.  the  oyster,  which 
is  placed  therein  with  the  flat  shell  upper- 
most, while  the  other  part  is  fitted  with  a 
curved  knife,  which,  when  the  handles  are 
brought  together,  enters  the  hinge  of  the 
shells,  and,  separating  them,  cuta  the  oyster 
from  the  flat  sheU,  which  then  falls  into  the 
deep  one.  One  of  the  sides  may  be  made  a 
fixture,  supported  on  standards,  if  deemed 
necessary. 

Claim. — ^The  mode  of  combining  parts 
into  an  aMiaratus  for  opening  oysters. 
John  uoustok,  NelioB-aqiiare,  tugeon. 


Jbr  improvemmti  im  obtmmnff  moH»e  power 
whe»  iieam  and  air  art  med.  Patent  dated 
June  7,  1849. 

This  invention  consists  in  forcing  air,  at  a 
pressure  equal  to  that  of  steam  in  a  boiler, 
through  pipes  placed  in  the  boiler  into  a 
chamber,  where  it  mingles  with  the  atoam. 
The  air  and  steam  thus  oombhied  are  led  to 
a  cylinder,  and  applied  to  work  an  engine 
similar  in  construction  to  that  of  an  oidiiinffy 
steam  engine. 

Cbiti».»Thi  mode  of  combining  macid- 
nery  for  obtaining  motiTO  power  whan  air 
and  steam  are  used. 

Bbk^t  ALrRBD  Burton,  John's-plnee, 
Southwark,  engineer.  For  eortain  inyrewr- 
menio  in  the  numu^aehtre  of  pfper,  tUott 
briek$f  otaSro,  eopinffo,  and  other  Hke  or 
eimiUir  artieUe,  Jrom  plaetie  maieriaie ;  aUo 
improvetnenia  in  ataekinery  to  be  emploped 
therein.    Patent  dated  June  7,  1849. 

The  patentee  describes  and  cbdma, 

1.  The  application  of  rollers  tnnied  into 
a  suitable  shape,  and  applied  to  tbe  eoai- 
pression  and  consolidation  of  artidea  com- 
posed of  plastic  materials  employed  in  bnild-  ' 
ing  and  fining. 

2.  Making  the  benda  of  pipes  or  beot  pipm 
by  placing  the  centre  of  the  die  eeoentikally 
to  the  hole  of  the  bed  plate. 

3.  An  arrangement  of  the  parts  of  a  ma- 
chine for  compressing  the  materials  emp^ 
rately. 

4.  A  madune  for  entting  a  raUiot  and 
socket  joint  on  the  ends  of  pipes,  and  also 
for  cutting  rabbets  on  the  ends  of  bileks 
andtilea. 

Charles  Jamcb  ANTHOirr,  Pfttabvgh, 
America,  machinist,  ^br  eertam  mem  mid 
me^ful  impraoemenie  m  Me  meoMe  of  ireai^ 
ing  tmetuome  animal  mtatter.  Patent  dated 
June  7,  1849. 

This  invention  has  for  its  objeet  to  pro- 
duce larger  quantitiea  of  butter  in  a  shortsr 
period  of  time  than  has  hitherto  been  prac- 
ticable fkt>m  like  qnantitieeof  milk ;  and  this 
is  done  by  introducing  more  atmoepherie  air 
at  each  stroke  or  revolution  of  the  daaher  than 
before.  For  thia  purpose  there  are  seversl 
cavities  constructed  in  the  sorfboe  of  the 
dasher,  which  fill  with,  and  carry  down  Into 
the  milk  the  neoeaaary  quantity  of  oxygen 
to  oxidise  it,  in  considerably  leas  tiose  ^an 
could  be  done  with  the  ordinary  flat-aarfceed 
dasher. 

Cbitm.— The  introdnotioh  of  oavitiei  into 
the  surfaces  of  the  dashers,  wings,  or 
beaters  of  a  chum,  whether  laige  or  amafl, 
and  whether  the  motion  commnnleatod  ta 
them  is  horizontal,  vertical,  or  rotary;  and 
whether  such  cavities  are  constructed  in  the 
back  or  front  surfiMes. 

John  Eowasd  Patkb,  Great  Qnetn- 
itroft,  Middlem,  ooMh«Uoe  nnBoftctanrt 
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and  Henry  William  Cvrrib,  engineer. 
tbr  imprwimewif  to  tke  tMon^aetwrt  of 
coach  lace  and  other  nmilar  looped  or  cut 
piUfabrici.    Patent  dated  June  7,  1849. 
The  patentees  describe  and  claim, 

1.  The  employment  of  plien,  which  are 
aetnated  so  as  to  cause  them  to  seize  hold  of 
terrj  wirep,  place  them  in  the  shed  in  the 
proper  position  for  being  woven  in  the 
fabric,  and  then  release  them ;  afterwards  to 
again  take  hold  of  them,  and  replace  them 
in  the  shed. 

2.  Aa  Improved  constmction  of  batten 
andslej. 

3.  Dividing  the  pile  of  a  double  woven 
fabric  by  passing  a  knife,  running  in  grooves, 
between  them. 

4.  An  improved  constmction  of  loom  by 
which  the  workman  is  enabled  to  see  if  the 
working  parts  act  properly. 

William  Pubddy,  Taunton,  Somerset, 
watchmaker.  For  improvemenie  in  watch^ 
keyt  and  other  inetrumentejor  winding  up 
watehee  and  other  time^keepere.  Patent 
dated  June  12, 1849. 

Claim. — Closing  the  pipes  of  watch-keys 
and  other  instruments  for  winding  up 
watches  and  other  time-keepers  when  out  of 
use  by  means  of  sliding  squares,  or  pistons, 
shieldi,  and  stoppers. 

[A  most  ingenious  machine,  the  details  of. 
which  we  shall  give  in  our  next] 

JoBBPB  Samuda,  Parliament  -  street, 
Westminster,  gentleman.  For  improvetnente 
m  obtaining  motive  power,  and  the  machi' 
nerg  or  apparatue  emploged  thereinf  which 
machinerg  or  apparatue  mag  be  used /or 
raiting  liguide.  Patent  dated  June  9, 
1849. 

Claime,  —  1.  The  employment,  for  the 
purpose  of  obtaining  motive  power,  of  a 
pump  of  a  peculiar  description,  of  which 
we  shall  give  a  fall  description  in  an  early 
Number. 

2.  The  employment,  for  the  purpose  of 
obtaining  motive  power,  of  several  auxiliary 
contrivances,  which  are  numerous;  and 
illustrated  by  drawings,  and  very  circum- 
stantially described. 

3.  The  pump  aforesaid  in  the  peculiar 
arrangement  and  construction  of  the  parts 
of  which  the  same  consists  to  whatever  uses 
the  same  may  be  applied,  and  particularly 
its  use  as  a  means  of  raising  liquids. 

4.  The  application  of  a  peculiar  form 
of  piston  used  it  the  said  pump  to  other 
pumps  and  engines. 

Hbnat  Knight,  Birmingham,  merchant. 

For  certain  improvemente  in  qiparatue  for 

printing t  preesing,  and  petf orating.  Patent 

dated  June  7,  1849. 

The  patentee  describes  and  claims, 

1.  A  peculiar  construction  of  press  for 


printing  letters  or  characters  alternately  or 
repeatedly. 

2.  An  additional  apparatus  applied  to  the 
press,  for  effecting  the  combined  processes 
of  printing,  colouring,  and  embossing. 

3.  A  peculiar  construction  of  lever  press 
for  the  same  purpose ;  also, 

4.  A  peculiar  construction  of  rack  press. 

5.  The  use  of  differentialpuUeys  for  com- 
municating motion  by  the  foot. 

6.  A  mode  of  constructing  an  apparatus 
for  shaping  and  stamping  the  covers  of  notes, 
letters,  &c. 

7.  Placing  the  bolt  and  case  in  lever,  rack, 
or  screw  presses,  at  a  convenient  distance  in 
front  or  at  the  side  of  it. 

RoBEUT  Wilson,  Low  Moor  Iron- works, 
Bradford,  York,  engineer.  For  certain  im- 
provements in  eteam  engine*  and  boilerst  and 
methods  of  preventing  accidents  in  working 
the  same    Patent  dated  June  7, 1849. 

Claims. — 1.  A  method  of  constructing 
and  arranging  the  boilers  of  steam  engines, 
in  order  that  when  the  steam  exceeds  a  cer- 
tain amount  of  pressure,  the  water  shall  be 
projected  on  the  fuel  in  the  fire-box  or  fur- 
nace, and  wholly  or  partially  extinguish  it, 
and  thereby  diminish  the  chance  of  explo- 
sion. 

2.  A  method  of  constructing  steam  boilers 
so  that  when  the  water  descends  beneath  a 
determinate  level  the  steam  shall  be  driven 
into  the  fuel,  which  will  consequently  be 
considerably  damped  or  extinguished,  and 
thereby  prevent  the  under  plates  from  burn- 
ing. 

3.  The  use  of  adjustable  wedges,  placed 
between  and  behind  the  packing  rings  of 
steam  engine  pistons. 

4.  A  mode  of  constructing  the  segments 
of  packing  rings  of  pistons,  buckets,  &c., 
with  bevelled  or  inclined  surfaces,  whereby 
the  exterior  is  always  kept  in  contact  with 
the  interior  surface  of  the  cylinder. 

5.  A  steam  engine  governor,  to  which  two 
motions  are  imparted — the  one  being  des- 
tined for  the  regulator  or  throttle  valve,  and 
the  other  for  the  expansion  valve.    ' 

6.  The  use  of  a  piston  to  give  one  motion 
to  the  valve,  the  other  being  given  by  the 
movement  of  the  engine,  or  by  a  beam. 

7.  An  arrangement  and  construction  of 
valve  •  gearing  for  giving  a  slow  and  quick 
motion,  at  certain  parts  of  its  stroke,  to  the 
expansion  valve. 

8.  An  arrangement,  and  construction  of 
valve  gearing  which,  when  the  eccentric  rod 
is  thrown  out  of  action,  closes  the  valve  and 
stops  the  engine. 

Thomas  Mastb&s,  Regent-street.  For 
certain  improvements  in  the  construction 
and  arrangement  of  apparatus  for  cook' 
ing,  heating,  and  evaporating  fluids,  and 
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ohtaming  dteoetiotu  and  infimom  from 
certain  vegetable  and  animal  matters ;  parts 
of  which  improvements  are  applicable  to 
chemical  processes.  Patent  dated  Jane  7, 
1849. 
Mr.  Mastery  describes  and  claimB, 

1.  The  constructing  of  cooking  nten- 
sils  with  two  perforated  trays,  ascending 
steam  pipes,  and  water  spaces. 

2.  Lining  the  inside  of  ooolcing  utensils 
with  porcelain  or  earthenware,  and  the  use 
of  an  interior  yessel  of  earthenware. 

3.  An  indicator,  for  showing  the  tempe- 
rature of  the  contents  of  the  utensils. 

4.  A  mode  of  collectmg  the  condensed 
water. 

5.  A  peculiar  construction  of  eTaporating 
apparatus. 

6.  An  improved  biscuit  pan. 

7.  Lining  coffee-pots  with  porcelain,  or 
other  vitrified  substance. 

8.  Constructing  coffee-pots  with  an  inte- 
rior vessel  of'  porcelain,  &g.,  to  contain  the 
infusion,  in  combination  with  water  spaces. 

9.  A  method  of  constructing  tea-urns,  in 
which  the  infusion  is  filtered  in  its  upward 
motion,  and  heated  by  a  spiral  coil  placed  in 
the  lower  part. 

10.  A  peculiar  construction  of  feet- 
warmers. 

Joseph  Wads  Dbnison,  New  York, 
gentleman.  For  improvements  in  engines 
for  raising  or  forcing  liquids,  (A  commu- 
nication.)    Patent  dated  June  12,  1849. 

Claims. '-'I,  Forming  the  suction  and  de- 
livery valves  of  pumps  in  a  seat  or  surface. 


which  is  neither  within  or  tadond  bf  the 
cylinder. 

2.  Covering  the  sectien  and  dettvoy 
valves  of  a  pump  with  a  cap  or  chamber. 

3.  Making  the  suction  and  delivery  valves  ^ 
of  a  pump,  and  the  joint  of  the  cap   or 
chamber,  in  one  sheet  of  leather,  or  other 
suitable  fiezible  material. 

4.  Arranging  the  cap  so  as  to  serve  m  an 
air  chamber  for  the  suction  pipe»  or  to  the 
delivery  pipe,  or  to  both. 

William  Hbnet  Ritchie,  Brizlon*  gen* 
tleman.  J^  imfrooemonte  mfiro-mrma*  (A 
communication.)  Patent  dated  June  7i  1849. 

1.  To  secure  a  oontinuovs  supply  of  per- 
cussion caps  to  the  nipple,  tlua  potanteo 
makes  use  of  a  rack,  actuated  by  tlio  move- 
ment of  the  hammer,  whieh  eommwiieiftes 
a  partial  rotary  movement  to  tho  nipple, 
and  brings  it  opposite  the  rsservolr  of 
caps,  at  the  same  time  unclosing  it,  to 
allow  the  spiral  spring  behind  the  last  cap 
to  push  forward  the  whole  series,  snd  thereby 
thrust  the  first  l>ne  on  to  the  nipple. 

2.  The  explosion  of  a  oartridge  is  pro* 
posed  to  be  eSEFected  by  a  cap  attached  to  it, 
which  has  the  detonating  powder  upon  the 
sides  instead  of  the  top,  and  its  upon  a 
nipple  projecting  from  the  plug  into  tiie 
guD-barrel,  into  which  the  hammer  eetecip 
and,  striking,  explodes  the  cap. 

3.  Severdi  arrangements  ei  springs  lor 
gun-locks  are  next  described,  bet  vroeld 
scarcely  be  rendered  intelligible  wiAoot 
illustrative  engravings. 

No  claims  are  maide. 
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Date  of    No.  ia 
Regi&tra-  the  Re-  , 

tion.     giiter.        Proprietors' Names.  Addresses. 

Dec.  7      2108      John  Smith Uxbridge  , 

„     2109      Heniyand  John  Gardner  Strand  ......^ 

„     2110     William  Woodward Minorle 


10 


2111      lliomas  Kltaon  Potter...  Haddenfield   , 

2118  Sdivard  Wallace  Elmilie  Oloucetter-road,  Hyde-park... ., 

2113  Battenby,  Telford  and 

Co .,  Waterloo  Foundry,  Liverpool.. 

2114  John  Gnnt... Hyde  Park-street    , 

2115  Mary  Harvey CombiU,  Doiohetter 

2116  John  Sheringham Kensington 

2117  James  Keithley Bradford,  Yorkshire 


11      2112     Thomas  Mozon.. 


Leieester 


Subjects  of  Design. 

.  The  Royal  Albert  cultivator. 

.  Improved  magic  stove. 

,  Concave    whelp    for    sbipt' 

windlasses  and  capctana. 
.  The  Yictorla  Spiiit  lamp. 
,  Ventilating  saah-bar  adapted 

to  all  kinds  of  wiadova. 

.  Self-revolving  sheave. 
,  The  cottager's  stove. 
.  The  Neapolitan  stove. 
.  Ventilator. 

.  <'T ''-shaped  boiler  for  beat- 
ing buildings,  &c. 
.  Chetsa  Bandage. 


WBESLY   LIST  OF   NEW 

Jonah  Davies  and  Geoiige  Davies,  of  the  Albion 
Iron  Foundry,  Tipton,  Staffordshire,  engineers  and 
iron  founders,  for  ImproTements  in  engines  worked 
by  steam,  air,  water,  and  other  fluids,  and  whether 
locomotive,  marine,  or  stationary,  and  also  in 
boilers,  the  jirindplo  of  which  improvements  is 
likewise  applicable  to  blowing  air  and  pumping 
water.    December  10 ;  six  months. 


SN0LT8B  PATENTS. 

Jean  Baptiste  Ecamot,  of  France,  for  improve- 
ments  In  theroannfhcture  of  sulphuric,  sulphurous, 
acetic,  and  oxalic  adds,  and  nitrates.— December 
10;  six  months. 

David  Christie,  of  No.  3,  Saint  John's-placc,  Sal- 
ford,  I.ancaster,  merchant,  for  improvements  in 
machinery  for  pteparingf  assorting,  stzaigbtvBlDg. 
teasing,  tearing,  doabling,  twisting,  bnddJng  and 
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weaviof  cttkm  wool*  a^d  fltlwr  fltoimi  siitetanees. 
(Being  a  communication.)  Deeember  10;  six 
months. 

Thomas  Qrimsley,  of  Oxford,  sculptor,  for  im- 
BroTeraeots  In  the  manufiwture  of  bricks  and  tiles. 
l>ocember  10 ;  six  months. 

John  Houghton  Christie,  of  13,  Cray  en-street, 
Strand,  Middlesex,  Esq.,  for  an  improved  construc- 
tion of  wrought  iron  wheels,  and  machinery  fbr 
effecting  the  same.  (Being  a  communicacSon.) 
l>ecember  10;  six  months. 

The  Baron  Louis  Lo  Presti,  of  Paris,  France, 
for  improvements  in  hydraulio  presses,  which  are 
in  whole  or  in  part  applicable  to  ptmips  and  other 
like  machiiMs.    Derambar  10 ;  six  months. 

William  Belt,  ot  Preston-place,  Bradford,  York, 
organ-builder,  for  certain  Improvements  in  the  con- 
struction of  the  pallets  or  valves  of  oigan  sound  . 
boarda  ot  wind  eheMs,  the  same  being  i^lloable  to 


seiaphfittfs,  eoldphont,  htrmimitlliilB,  tiariiionlums, 
and  all  other  musical  instruments  in  wtaifeh  the 
tone  is  produced  by  the  admission  of  wind  supplied 
by  bellows  or  other  machinery  to  pipes,  reeos,  or 
springs,  and  played  upon  by  a  key-board  or  key- 
boards, and  also  to  various  other  purposes  con- 
nected with  all  the  above-named  musical  instru- 
m^tnts.    December  10;  six  months. 

William  Birkmyie,  of  Fulbeck-cottage,  Hamp- 
stead,  chemist,  for  improvements  in  the  manufac- 
ture and  refining  Of  sugar.  December  12;  six 
months. 

John  Henry  Jeokinson,  of  Balford,  Lancaitor, 
machine  maker,  and  Thomas  Priestley,  of  Shuttle- 
worth,  in  the  same  county,  manager,  for  certain 
Improvements  in  maehinery  or  apparatus  to  be  used 
for  preparing,  spinning,  and  doablingeotton,  wool, 
flax,  and  similar  fibrous  materials.  Deoemhar  U ; 
six  months. 


TOthtttimmntu* 


i?^HANCOCK'S\S^ 

^-    PATENT.  > 


OtlTTA   PliRCHA.. 

QANCOCK  AND  CO.  soUdt  attention  to  their  very  superior  mannfisctnres 
in  GUTTA  PBRCHA,  fto.,  which  they  continue  to  supply  on  their  tlsual 
advantageous  terms,  having  secured  an  unlimited  quantity  of  the  new  material 
previously  to  the  late  speculatiotu  in  the  market.  As  LICEMSBB9  UKDEK 
THE  FIRST  PATENT  granted  for  .the  manufhcture  of  Gutta  Fefeha,  they 
further  beg  to  inform  their  Correspondents  that  with  regard  to  any  dealings 
had  with  H.  and  Co.,  for  gbods  manufactured  by  them  under  their  License,  they  are  ready  to  liold 
their  customers  harmless  and  indemnified  ttam  any  proceedings  which  may  be  threatened  to  be  taken 
against  them,  by  ANY  PARTIES  assuming  to  be  Patentees  under  subsequent  Patents ;  the  only  stipula- 
tion on  the  part  of  H.  and  Co.  being,  that  they  and  their  Solicitor  shall  have  the  conduct  of  any  deHsnee 
tthat  may  be  considered  necessary. 


ALL  POLICIES  FREE  OF  STAMP  DUTY. 
PROFESSIONAL  LIFE  ASSURANCE  COMPANY.— Capital  «S50,000,  with  upwards  of  S50  Share- 
holders.   Incorporated  by  Act  of  Parliament. 
In  addition  to  the  above,  the  following  advantages  are  ofiered  to  the  assured. 
All  policies  once  issued,  are  afterwards  indisputable,  as  appears  on  the  faoe  of  the  policies. 
Rates  of  premium  extremely  moderate. 

No  extra  charge  for  going  to  or  Arom,  or  residing  at,  (in  time  of  peace)  Canada,  Nova  Scotia,  New 
Brunswick,  Australasia,  Bermuda,  Madeira,  Cape  of  Good  Hope,  and  Prince  Edward's  Island. 
A  liberal  commission  allowed  to  agents. 
Prospectuses  with  Tables  and  fullest  information  may  be  had  at  the  Company's  Offices. 

Age    20 £110    9  I  Age     40 £2  13    6 

„     SO........ £1  19    6  I    „        50 £8  18    6 

Applioations  for  country  agencies  requested. 

EDWARD  BAYLIS,  Resident  Manager  and  Actuary. 
Offices,  76,  Cheapside,  London. 


Joiepli  Deeley,  of  Ihe  laondon  and  Newport  Iron  Works^ 
Newport,  Moamotitludiire, 

"DESPECTFULLY  recommends  to  the  notico  of  the  Public  his  Patent  Foundry  Furnace,  which  has  been 
•a.!*  effiictually  tested  and  is  now  in  constant  use  at  the  above  works,  where  it  may  bo  inspected  by  all 
persons  interested.  This  Furnace  operates  without  the  aid  of  any  motive  power  to  impel  the  air.  An 
'  immense  saving  is  the  consequence,  both  iu  erecting  and  working.  One-third  of  the  coke  usuall;^  required 
is  more  than  sufficient ;  a  loss  of  only  twenty -two  pounds  to  the  ton  being  sustained  in  smelting.  The 
Iron  melted  in  this  Furnace  also  undergoes  an  extraordinary  improvement  in  quality.— Scotch  Pig  and 
Scrap  being  returned  equal  to  the  best  cold  blast  in  point  of  streogth,  and  capable  of  being  chipped  or 
filed  with  the  greatest  facility.  Foundries  using  the  Furnace  may  exist  in  the  most  densely-populated 
cities,  without  causing  the  least  nuisance,  all  smoke,  dust,  and  noise  being  entirely  avoided. 

The  Foreign  Patent  Rights  of  the  above  are  for  disposal,  aiTording  Capitalists  the  most  fevourable  oppm*- 
tunity  for  profitable  investment.— il|>p/^  to  the  Patentee  at  above. 
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GX7TTA   PERCHA. 

Wharf  Road,  (Hty  Road,  London. 
TT  cannot  now  be  doabted  even  by  the  most  seep* 
UcaU  but  that  OUTTA  PERCH  A  mutt  hence- 
fonrard  be  regarded  as  one  of  the  blessings  of  a 
gracious  Providencef  Inasmuch  as  it  affords  a  sure 
and  certain  protection  from  cold  and  damp  feet,  and 
thus  tends  to  protect  the  body  from  disease  and  pre~ 
mature  death.  Gutta  Percha  Soles  keep  the  feet 
WARM  IN  COLD,  AND  DRY  IN  WET  WEA- 
THER. They  are  much  more  durable  than  leather, 
and  also  cheaper.  These  soles  may  be  steeped  for 
MOHTHs  ToosTnEB  In  coM  vater.  and  when  taken 
out  will  be  found  as  firm  and  dry  as  when  first 
put  in. 

Gutta  Percha  Tubing. 

Being  so  extraordinary  a  conductor  of  sound,  is 
used  as  speaking  tubes  in  mines,  mannfactories, 
hotels,  warehouses,  frc.  This  tubing  may  also  be 
applied  in  Churches  and  Chapels,  for  the  purpose 
of  enabling  deaf  persons  to  listen  to  the  sermon,  &c. 
For  conveying  messages  from  one  room  to  another, 
or  from  the  mast-head  to  the  deck  of  a  vessel,  it  is 
invaln&ble.  For  greater  distances  the  newly-invented 
Electric-Telegraph  Wire  covered  with  Gutta  Percha 
is  strongly  recommended. 

Mm  Bands. 

The  increasing  demand  for  the  Gutta  Percha 
strapping  for  driving  bands,  lathe-straps,  &c.,  fully 
justifies  the  strong  recommendations  they  have 
eveiywhere  received. 

Gutta  Percha  Pump  Buckets, 
Clacks,  &9. 

Few  applications  of  Gutta  Percha  appear  likely 
to  be  of  such  extensive  use  to  manufacturers,  en- 
gineers, &c.,  as  the  substitution  of  it  for  leather  in 
pump  buckets,  valves,  &c.  These  buckets  can  be 
had  of  any  sixe  or  thickness.wiTKocT  ssam  or 
JOINT,  and  as  cold  water  will  never  tof ten  them  they 
seldom  need  any  repair. 

Gutta  Percha  Picture  Frames. 

The  Gutta  Percha  Company  having  supplied 
HER  MAJESTY  THE  QUEEN  with  several  ela- 
borate Gutta  Percha  Picture  Frames  for  Bucking- 
ham Palace,  which  have  been  highly  approved  by 
the  Royal  Family,  fully  anticipate  a  great  demand 
for  frames  from  the  nobility  throughout  the  coun- 
try. In  order  that  tho  picture-frame  makers  may 
not  be  injured,  the  Company  will  supply  the  trade 
with  the  mouldings,  corner  and  centre  pieces,  ftc., 
and  allow  them  to  kakb  vk  the  frames.  Patten 
books  for  the  trade  are  now  ready. 

Gutta  Percha  soles,  solution,  inkstands,  card- 
trays,  medallions,  picture-frames,  brackets,  mould- 
ings, window-blind  cord,  soap  dishes,  tap-ferrules, 
oomices,  vases,  flre-buckets,  bowls,  pen- trays,  ste- 
thoscopes, thin  lining,  thread,  flower-pots,  ear- 
trumpets,  &*c.,  frcmanufrtotured  at  the  Company's 
Works,  Wharf-road,  Clty-ioad,  London ;  and  sold 
by  their  Wholesale  dealers  in  town  or  country. 


To  Engineers  and  Boiler 
Makers. 

THE  BIRMINGHAM  PATENT  IRON  TUBE 
COMPANY  Manufecture  Patent  Lap  WeMed 
Tubes,  under  Mr.  Richard  Prosaer's  Patent,  for 
Marine,  Locomotive  and  all  Tubular  Boilers.  Also 
Tul)es  for  Gas.  Steam,  and  other  purposes.  All 
sorts  of  Iron  Gas  Fittings.  Works,  Smethwick, 
near  Birmingham.  London  Warehouse,  68,  Uppex 
Thames- street. 
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BENSON'S  RAILWAY  CARRIAGE  IMPROVEMENTS. 
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MSITBOH's  BAILirAT-OAm&IAeB 

(PiMnt  da  ted  Jvm  14, 1849. 
Pig.  8. 


Mb.  Henson,  to  whom  the  railway 
public  are  indebted  for  the  very  im- 
proved description  of  covered  goods' 
wagons,  whicn  was  first  adopt^  on 
the  North  Western  Railway,  and  is 
now  fast  coming  into  universal  use,  is 
the  author  of  another  large  budget  of 
improvements  touching  his  particular 
sphere  of  employment,  which  we  have 
now  to  bring  under  the  notice  of  our 
readers.    It  includes, 

IsL  A  new  form  of  rail,  of  remarkable 
strength  and  durability;  the  construc- 
tion of  which  will  be  readily  understood 
by  reference  to  figs.  1,  2,  and  S. 

2nd.  Several  forms  of  axles,  having 
for  their  common  object  to  diminish  the 
frequency  of  fractures,  by  strengthening 
them  at  the  bosses,  where  such  fractures 
commonly  occurs. 


3rd.  A  method  of  largely  increasing 
the  capacity  of  goods'  wagons  without 
adding  to  their  height,  or  increasing  the 
amount  of  the  superficies  which  they 
present  to  the  resistance  of  the  atmo- 
sphere. 

4th.  Some  improvements  in  the  co- 
vered wagons  of  Mr.  Henson,  before 
adverted  to. 

5th.  Some  improvements  in  the  body- 
part  of  railway  passenger  carriages — 
consisting  chiefly  in  the  employment 
therein  of  gutta  percha  and  corrugated 
plates  of  iron. 

6th.  Several  new  descriptions  of 
wheels. 

7ih.  A  new  buffer  system. 

We  quote  the  descriptive  details  given 
in  the  specification  of  the  improvements 
in  wheels ;  and  may,  in  a  future  Num- 
ber, make  some  furUier  extncta : 


FHIBUP't  mi   AHiritfXLATOE. 
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]>%•  1^  is  A  ridedflvttioii;  and  ilg.  2^  a 
Metfon  on  tha  line,  AB,  of  a  wheel,  in  con- 
itracCing  which  the  object  has  been  to  make 
it  as  resilient  as  maj  be  consistent  with  the 
required  strength.  A,  is  part  of  the  axle ; 
B,  is  a  cast  iron  nsTO,  which  is  expanded 
radially  in  the  form  of  a  star ;  G,  is  the 
outer  tyre ;  F,  an  inner  tyre ;  D»  a  spaoe 
between  the  inner  tyre  and  the  centre  part 
of  the  boss,  which  is  filled  np  with  a  solid 
rfaig  of  some  dastio  snbsta&oe,  as  tuI- 
eorised  caontbhonc,  oork,  or  asphalted 
ffllt»  OT  paftfer  mach^,  kamptnlicon,  &e. 
C  and  E  are  two  rings  which,  with  the  help 
of  the  bolts  attd  ntKs^  HH,  connect  the 
bosr,  tbs  solid  ring,  the  radii,  and  the  inner 
tyre  all  firmly  togetlier.  Wheels  of  fids 
sort  will  be  found  to  possess  a  high  degree 
of  elasticity,  and  will  be  attended  with  less 
tear  and  wear,  both  to  the  carriages  and  to 
the  rails  than  the  ordinary  rigid  wheels. 

Fig.  3',  shows  a  modification  of  the 
prteeding  mode  of  construction,  in  which 
the  ring,  B,  is  dispensed  with.  The  inner 
tyre  is  in  this  ease  turned  o^r  so  aa  to  dip 
the  peeking  (histead  of  the  ring)  and  the  . 
inner  and  outer  tyres  are  united  together  as 
well  aa  with  the  solid  dastio  ring  by  an 
external  oonpliog  plate,  C,  and  l^lts  and 
nnU,  DD. 

Fig.  4',  is  an  elevation,  partly  in  section, 
of  another  elastic  whed,  in  which  the  elastic 
packing  is  entirely  ineased  within  the  whed. 
A,  is  the  axle ;  B,  the  boss,  which  is  osst  in 
one  piece  with  the  flange,  C ;  D,  is  an  an- 
nular disc,  which  incloses  the  dde  of  the 
whed  opposite  to  C.  The  outer  tyre  of 
the  whed  is  composed  of  nearly  the  aame 
parts  as  the  wheel  represented  in  fig.  1', 
and  before  described.  E  and  F  are .  two 
rings  of  vulcanised  India  rubber,  or  other 
elastic  compound,  one  surrounding  the  boss 
and  the  other  pressed  out  againat  the  tyre 
of  the  whed  by  a  ring,  6,  of  wood,  which  is 
faiterposed  between  the  two  elastic  rings,  B 
andF. 

Fig.  20',  is  a  cross  section  of  another 
whed,  the  sides  of  which  are  composed  of 
two  conTcx  metd  platea,  connected  together 
under  a  considerable  degree  of  tension.  Ay 
is  the  axle  s  B,  the  boss,  which  is  made  in 
two  parts,  1  and  2j  in  order  that  by  the 
temporary  removd  of  the  former,  the  plates 
Boay  be  inserted  in  thdr  places.  C,  is  an 
inner  tyre,  with  a  projecting  ridge,  R,  to 
which  tiie  edges  of  the  plates  are  firmly 
bolted  ;  D  D,  are  bolts  and  nuts,  by  which, 
after  the  plates  hsTc  been  put  in  tiieir  proper 
podtions,  and  the  part  1  of  the  boss  restored 
to  ite  place,  the  two  parte  of  the  boss  (with 
packings  of  India-rubber  inserted  between 
them),  and  the  dde  plates  are  screwed  up  to 
any  degree  of  tightness  whieh  may  be  thought 


dedrable.  Bach  plate  has  an  aperture  in 
tiie  centra  for  tiie  boss  and  azlb,  and  has  a 
cut  made  in  it  from  the  periphery  up  to  that 
oentrd  aperture,  in  order  to  dlow  of  the 
necessary  compresdon  being  giren  to  tiie 
plate.  But  the  cute  are  made  in  oppodto 
directions,  that  is  to  say,  the  eut  in  one 
plate  runs  in  an  oppodte  direction  to  tho 
cut  in  the  other,  aa  exemplified  in  the  side 
deration,  iig.  21'.  Ilg.  22'  is  a  dde  dera- 
tion  of  a  whed  of  this  description  In  its 
complete  stete,  and  fig.  2S',  a  cross  sectiaa 
of  a  suigle  disc.  Fig.  24'  sholrs  inothttr 
whed,  ita  which,  as  hi  fii4  jpfteedlhf  ease, 
the  ddfli  are  composed  of  solid  metsl  platfes, 
but  of  a  concate  form  $  and  ii  ahoi»ft  alto  a 
modification  netsessary  to  to  iftftde  fii  iStar 
form  of  the  inner  tyrO)  in  order  lb  suit  t&o 
differenee  in  the  bend  of  tiie  plate,  iHdch  are^ 
bedded  upon  pieces  of  lead,  L  L.  The  boss 
in  this  case  is  divided  into  two  parte,  as  in 
the.whed  last  described ;  but  they  ara  also 
proposed  to  be  brought  togetlierf  witii  the 
centres  of  the  ude  plates  between  them,  by 
making  the  one  screw  into  the  other* 


Phillip's  vntn  AzmtaiLATom. 
Sir, — As  I  had  the  pleasure,  a  fhvf 
days  ago,  of  seeing  Phillip's  Fire  Aoiii'« 
hifator  experimented  with,  somethonghts 
have  occurred  to  me  as  to  ite  advantages 
and  disadTantages  in  extinguishing  flrar, 
which,  if  Tou  condder  of  anj  valne,  I 
ehsll  be  fflad  to  have  inserted  in  your 
▼aluable  Magasine. 

The  experiment  was  made  upon  tim<* 
ber  and  shavinga  sprinkled  with  tbrpett- 
tine  and  ter.  When  the  mass  was  ignited 
it  prodneed  a  large  flame,  and  on  anplj^ 
ing  the  gaseona  vapour  ftrom  the  maentne^ 
the  flame  expired  almost  ittsttmtaneondyy 
bat  the  red  heat  or  burning  embem  were 
not  extinguish^.  In  foct,  tiie  raponr 
had  litUe,  if  any  effect  upon  them,  and 
Mr.  Phillips  steted  tiiat  his  object  was  to 
put  out  the  flame,  which  was  the  fllrte, 
and  that  the  red  heat  was  merely  ite  ao- 
oompaniment. 

Now  it  appears  to  me,  tiiat  tills  red 
heat  is  the  cause  of  the  flame,  and  thati 
as  soon  as  a  draught  of  dr  reaches  i^ 
the  flame  is  the  result.  Suppose  a  ware- 
house to  be  on  fire,  and  the  vapour  -  of 
the  annihilator  used ;  if  the  air  can  be  so 
thoroughly  impregnated  by  it  (which  I 
doubt),  the  flames  will  go  out,  but  the 
red  heat  will  still  be  left  unaffected  by  it, 
and,  consequentiv,  the  warehouse  will 
have  to  be  kept  fliied  witii  this  vapour 
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till  the  bales  of  goods  have  burnt  them- 
selves out,  which  would  not  be  the  case 
for  days,  and  perhaps  weeks ;  or — what 
would  be  more  likely — till  the  red  heat 
(which,  in  a  fire  of  this  description,  is 
immense)  had  so  weakened  the  walls  as 
to  cause  the  whole  building  to  tumble 
in. 

It  therefore  seems  to  me,  that  we  must 
not  trust  to  the  fire  annihiktor  for  extin- 
guishing warehouses,  or  any  building 
where  much  red  heat  is  likely  to  be 
generated  $  for  if  we  do,  as  soon  as  the 
yapour  is  expended  or  rises  in  the  atmo- 
sphere, the  oxygen  of  the  air  will  unite 
with  the  gases  given  off  from  the  smoul- 
dering, but  burning  embers,  and  the 
whole  will  burst  into  a  flame  again. 

The  fire  annihilator  will  also  be  of 
little  avail,  if  any,  in  preventing  the 
spread  of  the  fire  from  roof  to  roof ;  for 
when  the  water  is  applied  from  the  com- 
mon fire-engines,  the  materials  become 
saturated  and  damp,  and,  if  need  be,  the 
water  can  be  continually  thrown;  for 
generally  at  London,  the  water  increases 
Uie  longer  the  fire  lasts,  for  the  turn- 
cocks  open  or  shut  the  different  mains  as 
they  see  necessary  to  increase  the  pres- 
sure round  the  fire ;  but  the  effect  of  the 
annihilator  is  very  different — it  will  only 
put  out  the  actual  fiame,  and  not  the 
burning  flakes ;  and  as  the  flames  may 
last  for  several  minutes,  or  perhaps  an 
hour  or  two,  according  to  the  fierceness 
of  the  fire  and  the  difficulty  which  there 
might  be  of  reaching  the  mass  actually 
on  fire  from  below,  the  vapour  would 
have  to  be  applied  continually  all  this 
time,  and  at  a  great  expense,  one  cake 
of  the  composition  costing  five  shillings, 
and  lasting  only  about  three  or  four  mi- 
nutes ;  besides  which,  there  is  the  loss 
occasioned  by  the  wind  (the  gravity  of 
this  gas  being  about  the  same  as  the 
atmosphere),  which  might,  if  blowing 
fresh,  be  considerable. 

The  utility  of  the  machine  seems  to 
me  to  consist  in  its  first  and  immediate 
application  before  red  heat  is  generated 
to  any  great  extent.  In  many  cases  it 
will  be  very  useful  where,  from  the  posi- 
tion of  the  goods  on  fire,  a  bucket  of 
water  could  not  reach  them — as,  for 
instance,  in  drying  stoves,  printers'  store- 
rooms, &c.,  where  the  goods  are  sus- 
pended from  the  roofs  and  ceilings.  It 
will  also  be  exceedingly  serviceable  in 
distilleries  of  all  kinds,  because  water 


acts  upon  their  inflammable  contents 
with  no  good  result,  but  rather  increases 
the  mischief  by  splashing  the  lighted 
material  ever  the  building  without  ex- 
tinguishing it.  It  will  be  useful,  too,  in 
mansions  and  buildings  generally  in  the 
country,  where  engines  are  not  available. 
But  if  the  foregoing  observations  be 
correct,  the  machine  is  only  fit  as  a  pri- 
vate domestic  preventive,  and  cannot 
possibly  supersede  the  ordinary  applica- 
tion of  water  by  the  common  fire-en- 
gines. 

I  am.  Sir,  yours,  &c., 

Rbd  Hbat. 
London,  December  IS,  1849. 


POSITION  or  TH«  AIR-VK88BL  IN  PUMPS. 
WILLIAMS'  TUEFFOS  PUMP— DBKISON'S 
PATBNT. 

Sir, — The  recommendation  of  "A 
London  Engineer*'  (at  page  568  of  your 
last  Number),  to  place  an  air-vessel  upon 
the  sucthn'pipe  of  pumps,  would,  if 
Itdopted  realise  no  practical  advantage. 
The  very  first  action  of  a  pump  is,  to 
exhaust  the  air  from  the  suction-pipe, 
and  all  the  passages  communicating  with 
it,  which  then  become  filled  with  water. 
The  existence  of  an  air-vessel  under  such 
circumstances  is  therefore  altogether  a 
fallacy. 

The  proposition  of  your  correspondent 
bears  a  striking  resemblance  to  the 
'*  Treffos'pump"'  of  Mr.  Williams,  sub- 
mitted to  the  Liverpool  Meeting  of  the 
British  Association  in  1837,  as  reported 
in  the  Mech.  Mag,,  vol.  xxvii.,  p.  447. 
Mr.  Williams*  project  for  placing  an 
enlarged  chamber  on  the  suction  pipes 
of  pumps,  with  a  view  to  obtain  the  ad- 
vantages sought  by  "A London  Engi- 
neer,'* were  very  fully  discussed  at  the 
time,  and  an  elaborate  review  of  Mr  Wii* 
liams'  scheme  by  your  talented  corre- 
spondent, Mr.  R.  Evans,  appeared  in  yoar 
28th  volume  (pages  1 20  and  1 32),  a  care- 
ful perusal  of  which  I  would  recommend 
to  *'  A  London  Engineer." 

It  is  somewhat  singular,  that  your  lass 
number  (page  574)  contains  an  abstract 
of  a  patent  by  Mr.  J.  W.  Denison,  of 
New  York,  in  which  he  claims  the  ar- 
ranging of  a  cap  so  as  to  form  an  *'  air^ 
chamber  to  the  suction-pipe^ — to  the  de- 
livery-pipe— or  to  both."  The  fact  is, 
that  Mr.  Denison's  patent  is  at  least  a 
century  behind  the  age ;  he  claims  the 
pUcing  of  the  suction  and  delivery-valves 
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on  seats,"  neither  within  nor  enclosed  by 
the  cylinder,  also  the  co?ering  of  the 
valves  with  a  cap  or  chamber."  This  ar- 
rangement, formed  the  subject  of  a  patent 
granted  to  Mr.  Simpkin,  as  far  back 
as  179*2,*  at  which  time  it  was  con- 
sidered an  original  invention.  The 
Erinciple  of  separate  and  readily- accessi- 
le  valve-chambers  in  hydraulic  engines, 
has  been  extensively  and  variously 
applied  since  the  date  of  Simpkin*8 
patent;  one  illustration  may  be  seen 
in  Merfyweather*s  patent  fire  engines ; 
another  excellent  application  of  Simpkin's 
plans  may  be  seen  in  the  Farmer's  fire- 
engine  (Mech.  Mag.  vol.  xlvlL,  p,  299), 
where  the  valve-chamber  is  quite  clear 
of  all  the  other  parts  of  the  machine. 
Mr.  Denison's  plan  of  making  the  suc- 
tion and  delivery  valves  of  a  pump,  and 
the  joint  of  the  cap  or  chamber  in  one 
piece  of  leather,  &c.,  is  equally  antique, 
and  almost  entirely  superseded  by  the 
general  preference  now  given  to  metalh'c 
valves,  in  all  good  pumps. 

On  reference  to  your  9th  vol.,  p.  155, 
it  will  be  seen  that  the  plan  of  s^arate 
valve  (Ambers  had  been  used  before 
Simpkin^s  time — such  an  arrangement 
having  been  employed  by  Peter  Morris 
in  the  erection  of  the  first  waterworks 
at  London  Bridge,  in  1 582,  as  was  shown 
by  the  discovery  of  their  ruins  while 
digging  the  foundation  of  the  New  Lon- 
don Bridge,  in  1828. 

I  remain,  Sir,  yours  respectfully, 
Wm.  Baddilbt. 

29,  Alfred-itreet,  Iilington,  Dec.  17,  1849. 


LLOTD  8   AIR.KZHAU8TINO   MACHINE. 

Sir, — In  your  Magazine  of  the  24th  of 
November  last,  you  noticed  a  pamphlet 
by  Mr.  Brunton,  giving  a  description  of 
a  ventilator  for  coal  mines,  which,  as 
you  very  justlv  remarked,  does  not  ma- 
terially differ  from  mine.  In  the  follow- 
ing number  Mr.  Bessemer  describes  a 
machine  made  by  him  for  the  same  pur- 
pose, and  which  there  can  be  no  doubt 
is  precisely  the  same  in  principle  as  the 
other.  Now  the  three  being  identically 
the  same,  it  only  remains  to  show  who 
IS  the  real  inventor,  and  I  trust  shall  be 
able  to  do  so  in  a  few  words.  Mr.  Bes- 
semer's  machine,  according  to  his  own 

*  FMf  **  Boglneen  snd  MecbanJcs'  Cyelopsdia," 
vol.  1.,  p.  109  i  alio  Mtch,  Mog.,  vol.  zxvii.,p.  324. 


Statement,  was  erected  in  June  lust,  and 
Mr.  Burton's  about  the  same  time,  while 
mine  was  patented  in  March,  1848 ;  and 
a  description  with  engravings  was  given 
in  your  publication  of  the  16th  of  Sep- 
tember following,  and  likewise  in  the 
Mining  Journal  and  other  publications 
soon  after — ^being  nine  or  ten  months 
before  the  production  of  either  Mr. 
Brunton's  or  Mr.  Be8semer*s  machines. 
The  latter  gentleman  indeed  states  that 
he  patented  his  machine  about  five  years 
ago:  it  is  true,  that  he  did  patent  a 
machine  to  be  applied  to  the  same  pur- 
poses about  that  time ;  but  if  I  can  un- 
derstand his  drawings  and  specification 
(and  I  must  give  them  credit  for  per- 
spicuity), it  is  very  di£Perent  to  the  one 
represented  in  your  Journal,  and  conse- 
quently to  mine.  In  fact,  they  do  not 
resemble  each  other  at  all,  except  in 
such  parts  as  are  old,  and  which  of  course 
belong  to  neither  of  us. 

That  the  machine  described  by  Mr. 
Bessemer  will  accomplish  all  that  he 
states  is  perfectly  true, — this  I  have  long 
since  proved  by  experiments  of  my  own ; 
but  then,  this  is  wholly  attributable  to 
that  particular  construction  of  the  fan 
which  I  claim  as  exclusively  my  own. 

I  remain,  Sir,  yours  respectfully, 

Gborob  Lloyd. 

70,  Great  Gulldford-Btreet,  Soathirazk, 
December  20, 1849. 


ON   DR.   PBLL'S   OBOMBTRICAL  THSORXM. 

Sir,— In  my  notice  of  the  Mathema- 
tical Periodical  entitled  the  BriitMh  Ora- 
cle, p^es  562,  3,  of  the  last  volume  of 
the  JlMchanics'  Magazine,  a  short  ac- 
count was  given  of  a  collection  of  fifteen 
different  geometrical  solutions  of  "  Dr. 
Fell's  famous  Geometrical  Theorem.'* 
Since  that  time  an  old  folio  hay  fallen  in 
my  way  containing  the  '*  Miscellanies 
or.  Mathematical  Lucubrations,  of  Mr. 
Samuel  Foster,  sometime  publike  Pro- 
fessor of  Astronomic  in  Gresham  Col- 
ledge  in  London.  Published,  and  many 
of  them  translated  into  English,  by  the 
care  and  industry  of  John  Twysden, 
C.  L.  M.  D.  Whereunto  he  hath  annexed 
some  things  of  his  own.  London,  1659." 
Amongst  the  additions  by  Dr.  Twysden, 
are  *' certain  Mathematical  Problems 
(concerning  Triangles  as  well  Oblique  as 
Bectangled),  Analytically  Resolved  and 
Effected  :'*  and  as  the  fifth  of  these  oon. 
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tains  a  sdution  of  Dr.  Pell's  Theorem, 
and,  moreover,  is  of  some  importance  in 
a  histotrlcftl  point  of  view,  I  have  been 
induced  to  transcribe  it  for  puUication 
in  jour  Journal,  and  shall  feel  much 
gratified  if  jFOU  consider  it  worthy  of  in- 
sertion in  an  early  Number. 

I  remain,  Sir,  yours  respectfully, 

Tbqmas  Wilkinsok^ 

Bonilsy,  LsncMhiferP»cember  14, 1849. 

"  Pfvblem  vr 
'« In  the  year  1644,  Mr.  John  PeU,  Pro- 
lessor  of  Mathematics  in  Amsterdam^  caused 
a  certain  paper  to  be  printed,  and  dispersed 
abroad,  pontainiog  a  theorem,  by  help  of 
which  lie  hath  both  solidly,  and  sabstantially 
confuted  Lon^omonianuM't  Book  of  the 
absolute  measure  of  a  eurde,  as  may  appear 
more  lately  in  a  Book  shice  published  by 


Mr.  PeU  against  ZonfOMoniiKtit,  One  of 
those  first  papers,  Sir  William  Beecher,  then 
linog  at  Bouen,  sent  me  to  Paris,  to  wbom 
I  returned  my  answer  after  some  days; 
whether  it  miscarried  or  no,  I  know  not. 
The  Theorem  was  as  foUowedi : 

''  Let  the  tangent  of  any  arc  (less  than  45"*) 
be  multiplied  by  double  the  square  of  the 
radius ;  from  the  square  of  the  radius  take 
the  square  of  the  tangent.  Let  the  Jlr9i 
product  be  diiided  by  this  residue,  the 
quotient  shall  be  the  tangent  of  the  doable 
arc" 

I  reduce  it  into  the  form  of  the  fol- 
lowing'problem  : — In  a  rig^t-angled  tri- 
angle, there  is  given  the  bsse  (r),  the 
segment  of  the  perpendicular  contermi- 
nous to  the  right-angled  (Oi  with  the 
angle  at  A  bisected,  to  find  the  perpen- 
dicular and  the  whole  triangle : 


'*  The  hypothennse^  4/(1^+ a"),  by  Euc.  47.1.,  and  we  haye  giyen  r  and  t  to  find  e. 
r:t:i  V(f  +  a^)  :  a-t,  by  Bud.  3.6. 
.*.  ^r—tr^'  Viff^  +  fie?) ;  hence  by  squaring  we  have 

\  by  transposing  and  reducing 


Whe 


r»-/> 


;  which  is  the  Theorem  of  Mr.  PeU." 


As  the  (Mriginal  solution  is  in  Latin,  I 
have  taken  the  liberty  of  modernising 
the  notation  and  omitting  an  immateriu 
step  or  two  in  the  process,  but  have  re- 
tained that  in  which  the  author  tecon' 
verts  his  equation  into  a  proportion, 
previously  to  determining  a  ;  the  "  de- 
tennination^  of  the  limitation  noticed  in 
the  statement  of  the  question,  and  the 
geometrical  construction  of  the  resulting 
rormula  are  also  omitted  as  unimportant. 
It  nMiy,  however,  be  remarked,  that  the 
$r4msition  siats  of  Algebraical  Notation 
is  very  evident  ib  the  volume  from  which 
the   preceding  solution   is  transcribed. 


Thus,  we  find  the  diphthong  ee  inverted^ 
and  « ,  indifferently  used  as  signs  of  equa- 
lity in  the  same  page ;  ^q  and  V  are 
found  as  signs  of  the  square  root,  and 
though  in  general  the  power  of  the 
same  quantity  are  written  at  full  length, 

yet  such  expressions  as  a*-«-  Ihoa-^^'^ 

4 

«*®-14ar8+99««+1036jp-5280;  x«- 
64«x4'192s00;^-f6«and4^^^4'i66 
occurring  within  a  page  or  two  of  each 
other,  sufficiently  prove  that  the  expo- 
nential notation  was  gradually  fin^Uqg 
its  way  into  mathematical  puhU<»tiooa. 
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Mr.  Crank,  Mathematioai-master,  St 
Martin's  College,  Chelsea,  in  a  book 
of  arithemetie,  lately  published  by  Par- 
ker, West  Strand,  p.  142,  gives  a  rule 
for  mentally  reducing  decimals  of  pounds 
to  shillings,  pence,  and  farthmgs,  and  its 
eonverse,- which  is  the  same  precisely 
with  that  previously  given  by  Professor 
De  Monntn  .in  the  '*Compani(m  to  the 
Biitiih  Ibnaiiaek,  for  1841.'* 


Of  thia  rtf  0  Profieisor  J)e  Motgift 
says, 

"Till  a  few  years  ago,  this  nils  was  the 
property  of  actuaries,  to  whom  it  saved 
many  a  tedious  redaction  and  mneh  risk  eif 
error. 

<'  It  has  of  late  years  beenfailrodaeedfaito 
elementary  works,  bnt  tern  know  how  asneh 

labour  may  be  saved  br  it*  far  iMih  | 

werspeattthera." 
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Mr.  Crank  obfenres  of  it : 

**  nu  rule  and  ita  convene  were  com' 
poeed  by  one  of  my  worthy  inaimetoret  7*. 
Kempt  Bag,,  BueJkinffhaM-atreet,  Fitzroy- 
aquare,  whoae  claaaiealf  maihematieiUt  and 
aeieniifie  aitainmenta  I  have  nmer  yet  aeen 
aurpaaaed*** 

Now,  I  cannot  reconoile  this  state- 
ment with  the  following  quotation  from 
the  well-known  work  on  arithmetic  (to 
be  found  on  many  an  old-book  stall)  of 
Benjamin  Donn,  published  in  1756. 
Edition  2nd,  p.  342 : 

"  To  find  the  value  ef  mny  deeinuil  of  a 
pound  without  either  tcAlea  or  pan, 

"  Here  we  only  consider  the  firat  three 
iigares  after  the  decimal  point,  rejecting  the 
others  as  inconsiderable  in  common  affairs. 

''  We  mentally  multiply  the  figure  which 
stands  in  the  first  place  after  the  point,  by 
2,  and  the  product  wiU  be  shillings,  if  the 
figure  in  the  second  place  is  not  5  or  greater ; 
—but  if  it  be  5  or  greater,  then  1  is  to  be 
added  to  the  number  of  shillings  already 
found,  for  the  number  of  shillings  required. 

"  Then  take  the  excess  of  the  figure  in 
the  second  place  abo?e  5  (or  the  figure 
itself,  if  it  be  not  5,)  and  tills  figure  con- 
sidered as  tens,  together  with  the  figure  in  . 
the  third  place,  considered  as  units,  will 
express  the  value  of  the  remaining  part  in 
farthings,  if  it  be  not  aboTc  24,  but  if  it  is, 
or  exceeds  25,  one  farthing  must  be 
deducted." 

Mr.  Donn  then  proceeds  (p.  344)  to 
give  the  rule : 

"  7b  pma  ahilUnya,  pene§9  amdfarthinga 
into  the  decimal  q^  a  pound  without  either 
iablea  or  pen^  true  to  three  plaeea  of  de- 
eimala, 

**  Rule. — Imagine  a  nought  (0)  on  the 
right  hand  of  the  'shillings,  and  then  take 
the  half,  which,  if  but  one  figure,  is  lOths  ; 
if  of  two  figures,  is  lOOths,  and  the  decimal 
thus  found  will  be  the  value  of  the  shillings 
in  the  decimal  of  a  pound. 

'*  This  being  done,  turn  the  pence  and 
larthings  into  farthings,  and  take  them  as 
lOOOths  of  a  pound  (remembering,  if  they 
amount  to  24,  to  add  1)  and  the  dednuJs 
collected   together    will    be   the    decimal 

nuired." 
Now,  these  rules,  as  given  by  Donn, 
are  manifestly  the  same  as  those  quoted 
Iby  Professor  Pe  Morgan,  and  now  attri- 
buted by  Mr.  Crank  to  his  *'  worthy  in- 
structor," T.  Kemp,  Esq.,  of  Bucking- 
ham-street, Fitzroy- square.  If  there  is 
any  difference  between  them,  I  shall  be 
glad  to  hate  it  pointed  out. 

JoHH  MULLINS. 


Tn  MOLVS  OF  TAKOnnS  AND  OBNOA. 

Sir, — ^With  reference  to  a  psmer  which 
appeared  in  your  Number  or  the  8th 
instant,  I  beg  to  inclose  die  following 
extracts  from  a  curious  account,  by  Sir  * 
Hugh  Cholmley,  Bart.,  1787,  of  the 
moles  of  Tangiers  and  Genoa,  and  whicb 
may  tend  to  arrest  the  conclusions  of 
your  correspondent  in  faTonr  of  vertical 
breakwaters,  and  at  the  same  time  show 
that  the  advocates  of  the  sloping  ayatem, 
guided  by  their  escperlenoe,  were  not  £ir 
wrong  when  they  pronounced  againsl 
the  vertical  wall  system,  or  the  hoHow 
caisson  system,  as  practiced  by  Benthaiit 
at  Sheerness.  These  extracts  will  also 
show,  both  in  point  of  protection,  time^ 
and  economy,  the  insecurity  of  the  cais-^ 
son  system,  and  thus  confirming  in  every 
respect  the  evidence  of  the  able  advo-* 
vates  of  sloping  breakwaters : — 

Page  4$  (speaking  of  busakwaters),  Pliny 
says,  thai ''  The  Port  of  Ostea  was  £Mmed 
by  ca||t|^f ,  v^  a  confused  maansTy  grea( 
stones  into  Hie  sea  from  a  gr^at  shtp>  onfi 
upon  aaothevi.wheire  they  remained  &v^  by 
their  qifn  w^ht,  so  that  at  last  its  rocky 
back  a|ippar94al^ve  water,  and  receivpd  and 
dispenie4  Wi(h  gneat  noise  the  sevsral  seaa 
that  beat  upon  !(/' 

Page  49.-T-''  It  ^  pertain  that  in  deq^ 
water,  where  seas  fall  wi^  W^^^  weight,  no 
bo4y  that  is  contigipus  pan  be  made  of  suffix 
dent  streI^[th ;  for  the  thickness  of  the  waU 
is  of  small  consideratiQn,  because  the  sea 
will  first  shake,  then  loosen  the  wet  stonssi 
and  afterwards  fdtQh  dow^  the  upright  waft 
little  by  littles  ai|4  therefore  at  Genoat 
though  the  waU  |^e  made  of  massy  hav4 
stones,  uid  these  ffl  laid  in  limy  terras,  so 
that  it  seems  an  entire  rock,  near  twentyr 
yards  thiqk,  yet  it  is  found  of  insoficienf 
strength,  and  therefore,  at  some  distance 
from  the  mole,  they  have  raised  ^  ledge  of 
groat  rocks  to  take  pff  the  first  force  of  th9 
sea ;  and  this  they  continuaUy  feed*  at  con- 
siderable chaige,  by  bringing  new  stone  to 
it  eveiy  year." 

Page  (2,  Sir  H.  Cholmley  says*  ''  The 
moles  in  the  Mediterranesn  wera  niually 
buiU  by  casting  in  stones  at  randpm  into  ths 
sea  until  such  time  aitk  the  work  appeam 
above  the  water,  and  then  they  build  upon 
this  fonadation,  either  with  great  ptoMf 
loose  placed,  or  otherwise  oemented  with 
limy  terras.  At  Genoa,  they  bad  an  old 
mole  built  after  the  common  practieci  whioh 
afforded  sufficient  station  for  groat  shipay 
excepting  only  that  there  was  at  times  some 
dangerous  seas  which  fall  in  from  the  sooth- 
west.  To  prevent  thsse»  th^  took  into 
eensiderstioB  the  aiakiiig  of  a  w^  vhWk 
hm  fron  an    ' 


— 
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about  a  mile  from  the  old  work,  and  was  to 
run  from  the  north  toward  the  south  about 
six  hundred  yards,  ere  it  could  come 
perfectly  to  aeeure  it.  After  several  yean 
expended  in  bare  considerations  of  mak> 
ing  the  mole,  they  bethought  themseWes 
of  a  way  that  had  not  been  used  in  any 
former  praetiee,  which  was  to  lay  the  founda- 
tion of  thb  work  on  chests,  that  is,  in  great 
oases  or  frames,  of  wood,  which  were  to  be 
in  length  the  whole  breadth  of  the  mole. 
Then  they  wrought  securely  in  summer 
within  the  protection  of  the  harbour  they 
had ;  first  making  the  woodwork ;  when  the 
same  was  caulked  and  framed,  they  launched 
it  into  deep  water,  and  there  secured  it 
afloat  with  moorings.  These  chests  are 
54  feet  in  length,  36  feet  in  breadth,  and 
18  feet  deep  ;  the  sides  and  ends,  uprights 
•nd  the  bottoms,  made  flat,  that  they  may 
lodge  more  steadily  upon  the  foundation. 
Whilst  the  chest  remains  in  harbour,  they 
build  within  it  with  stones  of  all  sizes,  well 
wrought  with  lime  tarras,  which  they  fetch 
at  easy  terms  from  Rome  or  Naples,  and 
thus  they  load  the  chest  as  far  as  it  can 
ctrry  to  float  with  safety  unto  the  place 
they  intend  to  set  it,  which  being  about  one- 
third  filled,  will  become  so  deep  loaded  as 
not  to  be  more  than  two  feet  above  water. 
Now,  because  the  mole  is  built  in  the  depth 
of  ten  fathoms,  they  fill  the  foundation 
with  atones,  promiscuously  cast  into  the 
sea,  until  such  time  as  it  is  raised  within  a 
loot  or  thereabouts  of  the  depth  of  the  water 
which  the  chest  thus  loaded  draws :  on  this 
foundation  they  plane  the  best  they  can  by 
men,  who,  diving,  level  as  well  as  it  is  neces- 
sary the  stones  on  the  bottom,  and  thus 
havfaig  fitted  the  plane,  they  tow  the  cheats 
unto  it,  which  being  caulked  and  made  tight, 
thdr  maaona  work  within  it  as  safely  as 
men  lodge  in  that  part  of  a  ship  which  is 
under  water. 

'<  And  this  wall  is  raised  above  the 
water  18  feet,  besides  6  feet  more  for  the 
parapet,  in  all  24  fleet  perpendicular  height 
ftbovo  tiie  sea.  And  yet  this  part  of  the 
work,  which  is  without  all  queation  the  most 
exposed,  they  cannot  secure  upon  other  terms 
than  by  raising  before  it  another  mole,  com- 
posed bhiefly  of  great  roeka,  from  5  to  15 
tons,  which  they  commodlonaly  bring,  be- 
eauie  6f  the  calmness  of  the  season,  in  a 
kind  of  barge,  in  which  is  fixed  a  wheel  and 
a  kind  of  erano-engine,  by  the  hdp  of  which 
they  raise  thus  great  stones.  This  outward 
mole  they  keep  continually  feeding  with 
sldOM  as  an  undoubted  security  to  the  other 
inward,  more  polished  work,  the  defects  of 
which  they  also  repair  as  there  is  occasion 
for  it.  They  many  times  have  not  been 
M»  to  piaoe  above  one  ehett  in  a  year,  and 
r  above  two,  whieh  makea  their  great 


advance  in  that  space  of  time  no  more  than 
25  yard?,  and  for  this  cause  they  have  em- 
ployed tweniy'Hx  yttn  in  making  their 
mole,  as  it  is  this  day  340  yards  in  length  ; 
and  it  will  yet  cost  them  half  as  much  more 
time  before  it  secures  the  old  mole. 


NBW    METHOD     OF    ILLVKINATIMG    CLOCK 
DIALS.      BY  MB.   OBOROB  WHITE. 
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*  Let  AA,  represent  a  section  of  the 
dial ;  BB,  an  opening  in  the  centre, 
through  which  the  pinions  pass  ;  CG,  a 
collar  of  copper,  or  other  material  lined 
or  polished  on  the  inner  side,  and  as 
much  smaller  as  will  permit  it  to  turn 
on  the  short-hand  shaft  within  the  cen- 
tral chamber;  DD,  another  collar  of  a 
similar  material,  but  having  also  a  cir* 
cular  front,  and  carried  by  the  long-hand 
pinion,  yet  without  coming  into  contact, 
or  in  any  way  interfering  with  the  long 
hand ;  it  will  be  seen  tmtt  these  form  a 
kind  of  chamber,  in  the  centre  of  which 
the  indices  terminate.  Now,  if  these 
pointers  were  hollow,  opaque  at  the  back 
and  transparent,  or  semi-transparent  in 
front,  it  seems  evident,  that  if  the  cen- 
tral chamber  were  illuminated,  the  light 
would  pass  into  the  interior  of  the  hands, 
the  quantity  of  which  would  be  in  pro- 
portion to  tibearea  of  the  apertnre  within 
them.  By  this  means  the  position  of 
each  pointer  would  be  apparent  after 
dark,  and  would  enable  most  persons  to 
ascertain  the  time,  even  though  the 
figures  marking  the  hours  were  invisible. 

The  light  could  be  produced  by  gas  or 
other  means,  and  its  power  would  depend 
on  its  distance  from  the  pointers.  It 
should  be  observed,  that  the  short  hand 
should  be  composed  only  of  two  iides  at 
the  part  within  the  chamber,  otherwise 
in  passing  it  will  obstruct  the  light  of  the 
other. 

It  appears  to  me  that  such  a  method 
would  render  the  pointers  more  distinctly 
visible,  though  with  only  a  fraction  of 
the  illuminating  power  now  employed, 
and  might  also  be  applied  for  railway 
and  other  signals. 

,    G.W. 

St.  Mark's  School,  Jersey,  Not.  S8,  1849. 


mwwMOTB  or  wintsr  on  slbctro-telb- 

GRAPHIO  communications. 

Sir,  —  The  approach  of  winter  has 
alwavs  been  dreaded  bv  persons  having 
the  charge  of  electric  telegraphs.  During 
rain  and  fog,  the  insulation  becomes  very 
defective ;  frost  often  breaks  the  wires, 
thereby  rendering  several  of  them  use- 
less, and  even  when  the  top  one  breaks, 
the  whole  of  the  communication  is  for  a 
time  stopped. 

On  the  26th,  27th,  and  28th  of  last 
month,  several  wires  broke  every  night 
on  the  London  and  North  Western  line 


of  telegraph,  from  contraction  caused  by 
the  severe  frost.  This  might,  perhaps, 
have  been  prevented,  if  sufficient  care 
had  been  taken  to  slacken  them  out  at 
the  winding  posts  during  the  autumn.  X 
do  not  know  if  any  notice  has  hitherto 
been  taken  as  to  the  time  of  day  at  which 
these  breakages  uke  place,  but  I  believe 
they  will  be  found  in  most  cases  to  occur 
between  five  and  seven  in  the  morning, 

Stoppages,  however,  from  frost,  are 
not  so  much  to  be  feared  as  those  from 
damp.  When  lines  of  telegraph  were 
short,  and  only  few  wires  were  used,  it 
was  believed  that  rain  would  scarcely 
afiect  the  working  of  the  needles  (see 
Meek.  Mag.f  vol.  xlii.,  p.  192) ;  but  now 
that  long  lines  have  been  erected,  and 
several  ways  of  communication  (and 
consequently  many  wires)  are  required, 
it  is  found  that  a  quill  round  the  wire  at 
the  point  of  support  (as  on  the  line  from 
Paddington  to  Slough),  or  a  piece  of 
cotton  dipped  in  tar,  are  not  sufficient 
for  its  insulation.  Cones  of  earthenware, 
through  which  the  wire  passes,  have 
been  substituted,  but  not  been  found 
efficient,  for  whenever  there  is  rain  or 
fog,  the  motions  of  the  needles  become 
very  weak,  and  generally  all  ways  of 
communication  but  one  are  stopped. 

Taking,  for  example,  the  southern 
division  of  the  North  Western  Tele- 
graph—there are  on  this  line  7  wires ;  2 
of  these  go  through  Birmingham  to 
Derby,  Normanton,  York,  Newcastle, 
&c. ;  2  go  to  Birmingham,  Manchester, 
and  Liverpool ;  2  are  used  for  the  rail- 
way company's  business,  and  pass  through 
instruments  at  Camden  Engine  House, 
Tring,  Wolverton,  Rugby,  Birmingham, 
Stafford,  Crewe,  &c.;  the  7th  wire  is 
used  for  Bain's  printing  telegraph  from 
London  to  Manchester.  In  fine  dry 
weather,  London  can  speak  well  on  all 
the  seven  wires,  and  has,  therefore,  a 
direct  communication  with  all  the  differ 
exit  stations ;  but  when  it  is  wet  or  foggy' 
even  over  a  portion  only  of  the  lines,  the 
communication  becomes  so  bad,  that 
London  signals  cannot  reach  such  sta- 
tions as  Normanton  or  Manchester,  and 
are  sometimea  scarcely  visible  at  Bir- 
mingham. Also  from  what  is  techni- 
cally called  "contact,"  London  cannot 
speak  to  Birmingham  both  on  the  Nor- 
manton and  the  Manchester  lines  of 
wires,  because  the  current  which  is  sent 
along  one  wire  not  only  deflecu  the  needle 
c  0  3 
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to  n^Hch  it  k  altaefaed,  bat  pmet  ako 
intft  all  the  other  wires,  and  deflects 
more  or  less  all  other  needles,  and  mskes 
all  kinds  of  unreadtUfle  marks  on  the 
paper  of  die  printing  telegraph.  It  is 
then  neeessary  to  take  the  two  best  wires 
— that  is  to  sa J,  those  least ''  in  contact," 
and  pat  them  to  one  instrument;  the 
Hire  others  being  for  the  time  renctered 
nsdess. 

PriTste  messages  and  the  ordinary  ex- 
presses are  then  delayed  by  having  to  be 
ibst  read  off  at  Birmingliam,  and  there 
repeated  to  other  stations,  instead  of 
being  sent  direct ;  and  from  there  being 
one  instmment  only  at  work,  messages 
haye  to  be  refused,  and  important  ex- 
presses thrown  aside :  therefore,  as  one 
of  your  correspondents  remarked  (vol. 
xlix.,  page  273),  "  Whatever  tends  to 
improve  the  means  of  transmitting  sig- 
nals by  the  aid  of  electricity,  is  likely  to 
be  beneficial  to  the  public  as  well  as 
to  the  Electric  Telegraph  Company." 

Many  plans  have  been  proposed,  and 
some  tried,  during  the  last  two  years,  to 
improve  the  insuUtion,  so  as  to  remedy 
the  evil  caused  by  wet.  The  best,  at 
irst  sight,  would  seem  to  be  that  of  in- 
closmg  in  tubes  or  troughs  underground 
wires,  covered  with  some  material  such 
as  India-rubber  or  gutta  pereha.  This 
is,  however,  a  very  expensive  mode  of 
insulation ;  the  chances  of  the  wire  oom- 
ing  into  contact  with  the  earth  are  nume- 
itNH ;  the  difficulty  and  labour  of  finding 
oot  sod  remedyin|r  faults  are  great.  Un- 
derground insulation  is  said  to  have  suc- 
ceeded in  Pirussia,  but  I  believe  that  in 
England  it  has  always  been  a  failure. 

Mr.  Hammerton,  the  correspondent 
alluded  to  above,  who  was  at  the  time 
one  of  the  prindpal  offioen  of  the  Elec- 
tric Telegraph  Company,  proposed  in- 
sulating the  wires  at  the  point  of  sus- 
pension on  the  poles  by  means  of  long 
gntta  pereha  tubes  instead  of  earthen- 
ware cones  (Meeh.  Ma^.,  vol.  xlix.,  p. 
272).  I  do  not  think  this  plan  was  ever 
tried;  bnt  it  is  to  be  feared  that  it  would 
not  have  been  successful,  as  in  the  open 
afar  the  sun  cracks,  and,  as  it  were,  roU 
the  gntta  pereha. 

India  rubber  was,  I  believe,  wound 
round  the  wires  inside  the  earthenwares, 
as  an  experiment,  on  the  North  British 
line,  and  certainly,  for  a  time,  greatly 
hnproved  the  insulation,  but  it  was  soon 
fcoid  to  drop  off  horn  the  aetkm  of  ihe 


enn  upon  it,  as  in  every  other  case  wliere 
India  robber  has  been  used  In  the  open 
air. 

Improvements  have  also  been  at- 
tempted in  the  shape  of  the  earthen- 
wares. A  new  kind  of  insolator  was 
included  in  Mr.  Ricardo's  patent  of 
September  4,  1848  {Mech.  Mag.,  voL 
L,  p.  232),  but  it  appears  that  a  siaaikr 
one  had  been  introduced  previously  in 
America  {Meek,  Mag.^  voL  xlvii.,  p.  94), 
and  one  also  patented  in  England  in 
1846  by  Mr.  Moses  Poole  {Me^.  Maq., 
vol.  xlvii.,  p.  41 ;  and  vol.  1.,  p.  244). 
The  insulator  of  Mr.  Ricardo*s  patent, 
which,  from  its  shape,  has  been  called  the 
*'  bell,'*  or  «« umbrella  "  cone,  has  been 
introduced  during  the  last  year  on  nsoat 
of  the  lines  of  the  Electric  Telemph 
Company,  but  has  not  improved  the  in- 
suUtion to  the  extent  hoped  for.  The 
difficulty  from  rain  and  fog  has  cer- 
tainly been  lessened,  but  still  exists  to 
so  great  an  extent  as  to  prevent  more 
than  one  instrument  working  at  the  same 
time.  This  may  be  due  partlv  to  the 
form  of  the  '*  bell  cone,"  which  is  de- 
scribed in  the  specification  as  "  having  a 
hollow  centre,  closed  at  top  bv  cement, 
in  which  the  hook  is  suspended.**  In 
cases  the  hook  has  been,  from  the 
of  ^e  workman,  left  pro- 
jecting through  the  top  of  Ae  mastic ; 
the  rain  water  which  accumulates  on  the 
upper  part  of  the  earthenware  makes  a 
eonnectJon  between  the  hook  and  the 
arm  d  the  pole,  and  oondnets  die  elee- 
trieity  along  that  arm  to  the  next  beU, 
and  if  this  happens  to  be  also  defective, 
a  contact  takes  place  at  that  point  Be- 
sides if  the  cement  or  mastio  is  not  pro- 
perly mixed,  it  either  dries  into  a  pow- 
der, or  else  remains  quite  soft. 

A  better  form  of  bell  cone  will,  it  is 
hoped,  be  adopted  by  the  Electric  Tele- 
graph Company ;  certainly  Mr.  Poole's 
seems  fiur  superior  to  Mr.  Ricardo's,  and 
an  insnktor,  which  is  also  beli-sbuied,  has 
lately  been  invented,  in  which  the  hook 
lodu  itself  inside  the  eardienware,  and 
is  kept  in  its  place  by  the  weight  of  the 
wire  itself;  no  mastic  or  cement  is  re- 
quired, and  the  top,  being  rounded  off, 
throws  off  all  rain  water. 

It  has  been  thought  hitherto  that  damp 
air  and  fog  do  not  conduct  the  eleotrieity 
from  one  wiro  to  another ;  that  is  to  say, 
that  they  do  not  of  themselves^  withont 
the  aid  of  badmsulatioiiatthepoiotsof 
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support,  aet  IB  a  oonductiQg  me^um*  In 
ihort  distances  the  effect  b  so  slight  as 
not  to  he  perceptible,  hut  in  long  lengths 
it  would  appear  that  the  current  does 
pass  away  to  a  great  extent  from  one 
wire  into  the  next  through  the  damp  at* 
■MMnhere.  If  this  be  the  case,  the  effect 
would  he  decreased  by  putting  the  wires 
further  apart ;  hut  the  most  effectual 
remedy  would  be  to  coat  the  wire  itself 
with  some  insulating  eomnosition.  Ma- 
rine glue  would,  I  thinx,  answer  the 
purpose.  The  idea  is  not  new ;  Mr. 
Aeid  patented  last  year  {Meeh.  Mag,, 
vol.  xlviii.,  p.  516,)  the  insulation  of 
wires  with  marine  glue,  but  in  an  under- 
ground arrangement  only.  It  might  be 
said  that  the  sun  would  have  an  effect 
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upon  it,  but  it  Is  not  so.  (art  of  the  iron 
work  at  the  winding  posts,  and  abont 
one  foot  of  wire  on  each  side  Af  the 
post,  were  eo^ered  with  marine  glue 
early  last  year  on  No.  7  wire,  on  the 
London  and  Birminghaai  Une^  and  the 
^»mposition  is  now  as  fresh  as  when  lirst 
put  OB. 

Perhaps  some  of  your  readen  can  fm- 
nish  some  information  as  to  what  weMd 
be  the  cost  per  mile  of  oorerillg  life 
wire  with  thb  glue*  (the  wire  uSed  Is 
No.  1,  about  one-nxth  of  an  ifich  dia« 
meter) ;  some,  perhaps,  can  propose  a 
better  and  chet^i^er  material  for  coating 
the  wire. 

I  am,  Sue,  youn^  &s^ 
THBonoiui  6.  PB  Cbbbhki» 


"^thin  the  Ust  twenty  years,  the  naviss 
ef  Enghoid  and  Fraaoe  have  nadeigone 
a  grsat  change  by  the  tntroduetion  of 
steamers  s  and  in  any  aaTal  contMt  tins 
country,  at  the  oaiet,  would  luffar  from  the 
innt  of  a  raitable  number  of  veiiels  of  that 
cUas.  By  the  liberal  aid  which  the  English 
gorerament  ha?e  extended  to  priTate  com- 
panies, they  hare  in  reaerre  a  yery  large 


THB  ASnmiOAN  atSAM  NATT. 

(From  Um  iemoai  at  tbe  Franklin  IntlUuU,) 


number  of  llrst-daas  steamers  at  a  nominal 
expense.  Our  own  goremment  ate  now 
trying,  in  a  measure,  to  make  up  for  lost 
time,  and  oontracti  have  been  made  wUh 
parties,  who  are  to  build  the  A>11ow!ng 
steamers  for  the  routes  derfgnated,  with  the 
understanding  that,  in  case  of  war,  tiie 
NsTy  Department  may  take  the  tessels  at  a 


4  of  27M  tons,  to  ran  ikom  New  York  te  ] 
4   „  2400    „  „  New  York  to  New  i 

3  M    800    „  „  Panama  to  Oregon* 

3  „  1800    „  „  New  York  to  Bremen. 


Of  theas  veaseh,  there  are  two  of  the 
New  Orleana  line  ftniahed,  Xhno  of  the 
Paeifie  line,  and  two  of  the  Bremen  Ifaie ; 
the  rest  are  in  a  atate  of  forwirdneia,  and 
will  probably  be  all  done  in  twelTe  montba. 
In  addition  to  the  above,  there  are  thirteen 
eea steamers,  from  500  to  1000  tons  bmrthen, 
employed  in  private  lervioe  between  New 
York  and  New  Orleani,  at  the  different 
porta,  making  an  aggr^te  of  40,000  tons, 
whieh  eoold  be  st  the  disposal  of  tibe  go- 
vernment when  required,  although  several 
of  tbe  Teaaels  have  no  mail  contract. 

Having  spoken  of  the  private  steaawrs, 
ihose  that  the  govenunent  nmy  Aeee,  I  pro- 
pose to  go  on,  and  apeak  of  thoie  vessels 
wUeh  really  belong  to  the  navy,  most  of 
which  have  been  built  from  the  deaigns 
fkmiahed  by  the  proper  departments,  and 
may,  therefore,  be  considered  indicative  of 
the  ideas  entertained  %t  the  Navy  Depart- 
ment in  relation  to  war  steamers.  This,  of 
course,  applies  to  those  now  building,  and 
not  to  those  already  built,  of  which  I  shall 
apeak  irst. 


The  first  of  the  naval  steamers  we  now 
have  is  the  /Wf en,  built  about  twehre  yeara 
since ;  it  is  much  to  the  credit  of  the  Depart- 
ment, that  no  person  haa  been  willing  to 
assnme  the  responsibffity  of  having  deaigned 
this  vessel ;  like  Japhet,  she  has  long  been 
hi  search  of  a  ttXher,  but  without  anv  pro- 
spect of  success.  She  is  now  at  anchor  at 
the  Brooklyn  Navy  Yard,  being  of  no  ser- 
vice, except  to  be  used  in  the  harbour  of 
New  York.  The  Department  would  do  wdl 
to  remove  the  madkinery,  which  is  very 
good,  and,  with  aome  chax^^es,  would  answer 
tor  a  ship  of  1000  tons ;  aa  she  now  is,  she 
would  not  be  safe  out  of  the  harbour,  and 
cannot  be  considered  as  of  any  aeconnt 
when  speaking  of  MS  ttHomert. 

Oar  seoond  vessel  is  the  Jliasiatf^,  a 
fine  steamer,  built  In  1841,  about  tW  fbet 
long,  40  feet  beam,  and  23  feet  hold,  with 
two  English  marine  side  lever  engines,  of 
460  horse  power,  snd  four  copper  boUen 
for  bituminous  coaL  •  Thia  vessel  haa  been 
in  commisaion  about  eight  Tears,  during 
much  of  which  time  she  has  been  in  active 


*  The  expense  of  galvaoiiiiig  the  wize  wonlp.then  be  saved. 
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gervioe,  Imd  bu  always  gben  uti«fkctioii. 
She  has  recently  made  the  passage  from 
Norfolk  to  Gibraltar  in  sixteen  days,  with 
an  average  consumption  of  30  tons  of  coal 
in  twenty-foar  hours.  The  MuBourit  a 
sister  ship,  but  with  inclined  engines,  was 
burnt  a  few  years  since  at  Gibraltar. 

Our  third  Tcssel  is  the  Prine§i<m,  a  pro- 
peller. This  ship  is  about  160  feet  long,  30 
feet  beam,  and  20  feet  hold ;  has  two  semi- 
cylinder  engines,  and  a  propeller  of  14  feet 
diameter,  ^ree  boilers  of  iron,  and  uses  a 
ikn  to  increase  the  draft,  natural  draft  not 
being  sufficient  to  supply  the  required  heat 
of  steam.  This  Ycssiel  may  be  ooosidered 
the  best  of  her  class,  and  has  done  consider- 
able senrice.  She  has  jast  returned  from  a 
two  yean'  cruise  in  the  Mediterranean,  and 
her  hull  has  been  condemned.  She  was 
built  in  1843,  of  white  oak,  obtained  in  a 
hurry,  and  her  rapid  decay  is,  in  a  great 
measure,  no  doubt,  owing  to  the  great  heat 
of  the  boilen. 

Our  fourth  ressel  is  the  Alleghany,  built 
of  iron  at  Pittsburg  two  years  since.  She 
is  about  180  feet  long,  32  feet  beam,  and  19 
feet  hold.  She  is  propelled  by  two  of  Hun- 
ter's submerged  wheels,  of  14  feet  diameter, 
and  4  feet  face,  with  engines  of  60  inches 
diameter  of  cylinders,  and  4  feet  stroke; 
usual  number  of  revolutions,  30  ;  two  boilers 
for  bituminous  coal,  with  natural  draft.  The 
model  of  this  ship  is  peculiar  to  this  mode 
of  propelling,  being  cut  away  under  the 
water  Une,  so  as  to  allow  the  paddles  to 
project.  This  ressel  has  been  in  service 
about  two  yean,  most  of  the  time  at  Brasil 
and  the  Mediterranean,  from  whence  she 
recently  returned.  Her  speed  at  sea  is  not 
more  than  six  miles  per  hour,  and  she  is 
probably  the  last  of  her  dass,  as  this  mode  of 
propelling  has  nothing  to  recommend  it  to 
favour. 

Our  next  vessels  are  the  MatMaehuteiU 
and  Edith,  propellen,  both  now  in  the  Pa- 
cific. These  vessels  were  bought  from  pri- 
vate service  during  the  Mexican  war,  and 
were  transferred  to  the  Navy  Department  at 
its  close.  They  are  about  500  and  700  tons, 
with  a  speed  of  from  six  to  seven  miles  per 
hour,  and  would  most  likely  be  used  as 
transports. 

The  Water  Witch  comes  next,  a  small 
iron  steamer,  with  side  wheels.  She  was 
originally  built  with  Hunter's  wheel,  but 
condemned,  then  lengthened,  and  Ijoper's 
propeller  put  in ;  she  then  made  the  passage 
from  Philadelphia  to  Norfolk,  was  then  again 
condemned,  and  condensing  engine  and  side 
wheels  put  in.  She  is  now  considered  a  fair 
vessel  of  about  250  tons. 

The  last  we  have  is  the  Vixen,  a  small 
vessel  118  feet  long,  22  feet  beam,  and  8  feet 


hold,  originally  built  for  the  Mexican  Go- 
remment ;  engine  with  30-inch  cylinder,  6 
feet  stroke ;  speed  8  miles  per  hour.  This 
and  the  Spitfire,  a  sister  vessel,  were  con- 
stantly employed,  during  the  Mexican  War, 
on  the  coast  of  Mexico,  where  their  light 
draft  of  water  rendered  them  invaluable. 

These  are  all  the  vessels  at  present  be- 
longing to  the  Navy  that  are  finished,  and 
can  be  brought  into  use  on  our  seaboard. 


paiddt's  patsmt  watch-kxts. 

(Patent  dated  June  12,  1B49.  Patentee,  Wnikm 
Freddy,  of  Taunton,  watchmaker.  SpecilkatMNi 
enrolled  December  12,  1849.) 

One  of  the  most  frequent  sonrees  of 
the  ba4  going  of  watches  and  clocks,  bat 
one'  which,  strange  to  say,  has  been 
hitherto  entirely  overlooked,  is  the  intro- 
duction of  dirt  and  damp  into  the  works 
by  means  of  the  pipes  of  the  keys  used 
for  winding  them  up. 

A  very  ingenious  and  most  effectual 
remedy  for  this  evil  has  been  at  length 
devised,  and  forms  the  subject  of  the 
present  patent.  Mr.  Freddy's  keys  are 
so  constructed  that  neither  dirt  nor  damp 
can  possibly  get  into  the  pipes  of  the 
keys,  nor  consequently,  into  tne  watebes 
or  clocks.  He  describes  no  less  than 
six  different  modes  of  construction  by 
which  this  may  be  accomplished.  We 
extract  the  following  details  from  Mr. 
Freddy's  specification  :-:- 

In  fig.  1,  which  is  a*  longitudinal  sectioB 
of  a  watch-key  through  the  centre  of  it,  A 
represents  the  bow  or  loop,  which  is  con- 
nected by  a  hollow  neck,  a,  to  the  open 
body  piece,  B ;  C,  is  a  rod,  whidiv  com- 
mencing at  the  head  of  the  body  piece,  B» 
extends  into  the  pipe,  P,  and  reaches  to  the 
end  thereof,  where  it  terminates  in  a  alidiDg 
square  or  piston,  D,  which  exactly  fits  the 
aperture  of  the  pipe;  and  E  ia  a  spiral 
spring,  which  is  coiled  round  the  back  end 
of  the  rod,  and  abuts  againat  a  stop,  F, 
affixed  to  tbe  middle  of  the  piston  rod.  As 
long  as  the  key  is  out  of  the  watch,  tbe 
spring,  £,  keeps  the  sliding  square  or  pis- 
ton pressed  out  to  the  end  of  the  pipe,  P, 
and  thereby  prevents  any  lodgment  therein 
of  damp,  dust,  or  dirt,  while,  on  the  key 
being  introduced  into  the  watch  for  the  pur- 
pose of  winding  it  up,  the  winding  square  to 
which  it  is  fitted  presses  the  sliding  squara 
or  piston  back,  to  be  again  restored  to  its 
place  the  moment  tbe  key  is  withdrawn,  tbe 
extreme  end  of  the  piston  rod  receding  into 
the  neck,  a,  in  proportion  as  the  squais  or 
piston  is  pressed  back. 
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Fig.  1. 


Kg-  3. 


Fig.  2. 


Kg.  4. 


Kg.  5. 


In  fig.  2,  which  it  a  longitudinal  section 
■imilar  to  the  preceding,  of  a  watch-key  on 
a  different  plan,  the  apertare  of  the  pipe,  P, 
is  also  kept  closed  by  a  sliding  square  or 
piston,  but  the  piston  rod  is  directly  attached 
to  the  bow,  A,  and  the  moyement  to  and 
fro  of  the  square  or  piston  is  effected  by 
the  pulling  up  and  pushing  in  of  the  rod  by 
means  of  the  bow.  A  side-spring,  m,  is  also 
substituted  for  the  coiled  spring. 

Fig.  3,  represents  an  external  view  of  a 
watch-key,  differing  only  from  fig.  1  in  the 
body  parts  being  not  open,  but  made  box 
fashion,  which  conceals  the  piston  rod  and 
spring  from  view. 

In  fig.  4  the  pipe,  P,  is  protected  by  a 
sheath*  S,  which  is  taken  off  when  the  key 
is  about  to  be  used  ;  and  in  fig.  5  the  same 
effect  is  obtained  by  Inserting  a  solid  stop- 
per,  R,  into  the  pipe ;  but  I  do  not  recom- 


mend either  of  these  modifications  on 
account  of  the  liability  of  the  sheaths  and 
stopper  to  become  loose,  and  to  be  thereby 
mislaid  or  lost 

Fig.  6,  represents  a  key,  which  is  more 
particularly  applicable  to  the  winding  up  of 
clocks  ;  P,  is  the  pipe,  which  is  internally 
of  a  square  form,  but  externally  round ;  D, 
is  a  square  piston  which  fits  the  pipe ;  and 
G,  the  piston  rod,  ha^in^  a  thumb-piece,  T, 
by  which  the  piston  is  pulled  up,  or  pushed 
out,  as  required. 

Mr.  Freddy's  claim  is  for  **  the 
closing  of  the  pipes  of  watch-keys, 
and  other  instruments  for  winding 
up  watches  and  other  time- keepers  when 
out  of  use,  by  means  of  sliding  squares, 
or  pistons,  sheaths,  and  stoppers,  as 
1  xemplified  end  described.'' 
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Sir, — I  beg  to  introduce  to  the  notice 
of  yonr  numerous  readers  a  lately  reds- 
tered  invention  of  Mr.  William  Mur- 
ray's, of  University  -  street,  which  I 
believe  is  the  most  simple  and  efPective 
of  any  which  have  yet  been  brought  out. 
Most  persons  have,  at  some  time  or 
other,  experienced  the  want  of  such  an 
•rticle^^viB.,  a  water-ball,  which  will 
obviate  the  inconveniences  arising  from 
^e  ordinary  ball  sticking  fast. 

I  have  seen  the  present  one  used ;  it 
ftnswers  admirably,  is  very  cheap,  and 
impossible  to  get  out  of  order,  not  hav- 
ing any  moving  parts. 

I  am,  Sir,  yours,  &c., 
Jambs  Bucunqhak,  C.E. 


Description, 

The  ball  is  composed  of  two  chambers ; 
viz.,  an  upper  one.  A,  and  a  lower  one, 
B,  separated  by  a  thin  diaphragm,  D  ; 
and  a  hole  is  made  at  the  upper  portion 
of  the  chamber,  B,  on  the  side  of  the 
ball  most  remote  fh>m  its  lever  and  the 
axis  of  the  eock. 

It  will  be  peroeivvd  tibat,  supposing 


the  cistern  to  be  empty,  and  the  ball 
also  empty,  it  wiU  be  in  the  lower  posi- 
tion, indicated  by  dotted  lines,  and 
marked  E,  in  which  position  the  ooek 
will  be  open ;  then,  supposing  water  to 
gradually  enter  the  cistern,  and  rise  up 
to  the  hole  in  the  ball,  it  at  first  will  not 
enter  in  consequence  of  the  contained 
^  air,  and  the  ball  will  have  buoyancy 
equal  to  the  bulk  of  the  ball  less  its 
weight  of  metal,  and  will  tho^fore  rise 
on  me  surftuse ;  but,  as  it  rises,  the  ori- 
fice  will  rise  quicker  than  the  centre  of 
the  mass,  and  some  air  will  escape  at 
intervals,  being  replaced  bv  water ;  and 
this  will  go  on  until  the  ball  has  arrived 
at  the  position  as  at  F,  when  it  shuts  «ff* 
the  supply,  and  has  itself  become  ehaifed 
with  water  in  B. 

Now  the  difEteulty  (the  Peking  fast  of 
the  ordinary  ball)  to  be  overcome,  exists 
only  at  the  commencement  of  aetion* 
for  when  once  slightly  moved,  it  gene- 
rally does  so  easily  afterwards ;  and  it 
will  be  perceived  that  the  buoyant  power 
of  this  ball  is  greatest  at  its  lowest  pod* 
tion.    Again,  when  ftili  and  in  positloii 
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F,  if  waier  be  witkdrtiwa  from  the  ds- 
tero,  tlie  ball,  with  the  charged  cham- 
ber, B,  will  be  more  ^n  sufficient  to 
enaure  at  all  times  the  proper  descent  of 
the  mass. 
18,  Jttdd-plaee,  East,  New^road, 
December  14, 1849. 


SIR  M.  I8AMBIM}  BRUNBL. 

(Ptom  the  Times  of  the  13th  December.) 

Owr  obitttary  of  to-day  records  the  death 
of  this  distinguished  engineer.  By  birth  he 
was  a  FrenohmsB,  bat  his  life  and  fenias 
were  almost  wholly  devoted  to  the  invention 
and  constraetion  of  works  of  great  public 
utility  in  this  oountry.  Sir  I.  Brunei  was 
bom  at  HacquevQle,  in  Normandy,  now  in 
the  Department  de  TSure,  in  the  year  1760. 
His  family  had  for  many  oentaries  held,  and 
BOW  bold,  the  estate  on  which  he  was  bom ; 
and  the  name  of  Brunei  is  found  constantly 
mentioned  in  the  ancient  archiTes  of  the 
proTioce.  He  was  educated  for  the  church, 
and  was  accordingly  sent  at  an  early  age  to 
the  seminary  of  St.  Nieain,  at  Rouen.  Bat 
he  soon  evinced  so  strong  a  predilection  for 
the  physical  sciences,  and  so  great  a  genius 
for  mathematics,  that  the  superiors  of  the 
establishment  recommended  he  should  be 
educated  for  some  other  profession  than 
that  of  the  ehurch.  His  fether  strongly  ob- 
jected to  his  adopting  the  profession  of  an 
engineer,  as  one  more  likely  to  prove  bene- 
ficial to  others  than  himsdif,  and  he  there- 
fore determined  that  he  should  be  educated 
for  the  naval  service,  in  which  he  thought 
his  son's  proficiency  in  mathematics  might 
lay  the  foundation  of  his  advancement  in 
that  profession.  At  the  proper  age  he  en- 
tered the  Royal  Navy,  being  indebted  for 
his  appointment  to  the  Mareschal  de  Cas- 
tries, then  the  Minister  of  Marine.  On  one 
oecasien  he  surprised  his  captain  bypro- 
dneing  a  sextant  and  quadrant  of  his  own 
eonstruotion,  and  which  he  used  for  making 
observations.  He  made  several  voyages  to 
the  West  Indies,  and  returned  home  in  1792. 
At  this  time  the  French  Revolution  was  at 
its  height.  As  Mr.  Brunei  entertained 
Royalist  opinions,  which  he  was  not  very 
careful  to  suppress,  his  life  was  more  than 
once  in  danger,  and  he  was,  like  many  others 
at  that  time,  forced  to  seeic  safety  in  flight. 
He  emigrated  to  the  United  States,  where 
necessity,  fortunately,  compelled  him  to 
follow  the  natural  bent  of  his  mind,  and  to 
adopt  the  profession  of  a  civil  engineer.  He 
was  first  engaged  to  survey  a  large  tract  of 
land  near  Lake  Brie.  He  was  employed  in 
baadtBg  the  Bowery  Theatre^  hi  New  Yoric, 


which  not  saaay  yeara  ago  was  burnt  down. 
He  famished  phms  for  eanaia,  and  fer  vari- 
ous machineB  oonnected  with  a  cannon  foun- 
dry then  being  established  in  the  state  of 
New  York.  About  the  year  1799  he  hMl 
matured  his  plans  for  making  ship  blocks 
by  machinery.  The  United  States  was  not 
then  the  field  for  so  inventive  a  genius  as 
Brunei's.  He  determined  upon  visithig 
England,  and  offering  his  services  snd  plana 
for  this  purpose  to  the  British  Government. 
Lord  Spencer,  then  we  believe  First  Lord 
of  the  Admiralty,  became  his  (Hend  and 
patron.  He  became  a  frequent  guest  at 
Spencer-house,  and  never  felled  to  speak 
warmly  of  the  assistance  and  encouragement 
he  derived  from  tbe  firiendship  of  Lord  and 
Lady  Spencer.  From  this  time  he  conti- 
nued to  reside  in  England,  and  refused  to 
entertain  many  propositions  made  to  him  to 
leave  England  and  settle  abroad  under  <he 
auspices  of  other  Governments.  After  much 
opposition  to  his  plans,  fer  a  very  power- 
M  interest  was  arrayed  against  him,  not 
lessened  in  that  day  by  his  being  a  Frendi- 
aaan,  he  was  employed  to  execute  them  in 
Portsmouth  Dockyard.  To  perfect  his  de- 
signs and  to  erect  the  machinery  was  the 
arduous  labour  of  many  years.  WiA  a  true 
discrimination  he  selected  Mr.  Henry  Maud- 
alay  to  assist  hi  the  execution  of  the  work, 
and  thus, .  possibly,  was  Isid  the  founda- 
tion of  one  of  the  most  extensive  engineer- 
ing establishments  hi  the  kfaigdom,  snd  in 
whidi,  perlmps,  a  degree  of  science  and  skin 
has  been  combfawd  and  applied  to  mechai^- 
eal  invention  and  improvement  aoaroely 
exceeded  by  any  other  in  the  world.  The 
block  machinery  was  finished  In  1806,  and 
has  continued  ever  since  in  full  operation, 
supplying  our  fleet  wtth  blocks  of  a  very 
aupertor  description  to  those  previously  in 
use,  and  at  a  large  annual  saving  to  the 
pubUe.  It  was  estimated  at  the  time  that 
the  saving,  in  tiie  first  year,  amounted  to 
24,000/.  per  annum ;  and  about  two-thirds 
of  that  sum  were  awarded  to  Mr.  Brand 
It  is  needless  to  describe  the  originality 
and  beauty  of  this  well-known  machinery. 
Even  after  the  lapse  of  forty  years,  notwith- 
etanding  the  marvellonsiy  npid  strides  we 
have  made  in  the  improvement  and  con- 
atraotion  of  machines  of  all  kinds,  it  remains 
aa  eflbctive  as  it  was  when  first  erected,  and 
unaltered.  It  is  sdll  an  object  of  admira- 
tion to  all  persons  interested  in  mechanics. 
A  few  year  afterwards  he  was  employed  by 
Government  to  erect  saw-mills,  upon  a  new 
principle,  in  the  dockyards  of  Chatliam  and 
Woolwich.  Several  other  invrations  were 
the  offspring  of  his  singuhurly  fertile  mind 
about  this  timo-^thedreularaaw,  for  cutting 
lof  vahnMe  wood ;  «id  the beanti- 
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fdl  little  machine  for  winding  cotton  thread 
into  balls,  which  greatly  extended  its  con- 
sumption. About  two  years  before  the  ter. 
mination  of  the  war,  Mr.  Brunei,  under  the 
countenance  of  the  Duke  of  York,  invented 
a  machine  for  making  shoes  for  the  army  by 
machinery,  the  value  and  cheapness  of  which 
were  fully  appreciated,  and  they  were  ezten- 
siyely  used;  but,  the  peace  of  1815  lessen- 
ing the  demand,  the  machinery  was  ulti- 
mately laid  aside.  Steam  navigation  also 
at  that  time  attracted  his  attention.  He  was 
engaged  in  the  building  of  one  of  the  first 
Ramsgate  steamboats,  and,  we  believe, 
introduced  the  principle  of  the  double  en- 
gine for  the  purpose.  (6) .  He  also  induced 
the  Admiralty  to  allow  him  to  build  a  vessel 
to  try  the  experiment  of  towing  ships  out  to 
sea,  the  possibility  of  which  was  then  denied. 
Many  other  objects  of  great  public  utility 
occupied  his  mind,  which  in  this  mere  out- 
line of  a  long  and  active  life  must  be  ex- 
cluded. The  visit  of  the  Emperor  Alex- 
ander to  this  country,  after  the  peace,  led 
him  to  submit  to  the  Emperor  a  plan  for 
making  a  tunnel  under  the  Neva,  where  the 
accumulation  of  ice,  and  the  suddenness 
with  which  it  breaks  up  on  the  termination 
of  winter,  rendered  the  erection  of  a  bridge 
a  work  of  great  difficulty.  This  was  the 
origin  of  his  plan  for  a  tunnel  under  the 
Thames,  which  had  been  twice  before  at- 
tempted without  success.  In  1824,  however, 
a  company  was  formed,  and  supported  by 
the  Duke  of  Wellington,  who  took  from 
first  to  last  a  deep  interest  in  the  work. 
Many  men  of  science  also  joined  it,  amongst 
whom  the  late  Dr.  Wollaston  was  the  most 
prominent,  and  whose  brother  long  con- 
tinued one  of  the  most  active  and  able  pro- 
moters of  the  scheme.  The  work  was  com- 
menced in  1824.  It  was  stopped  more  than 
once  during  its  progress  by  the  breaking  in 
of  the  river,  and  more  effectually  at  last  by 
the  exhausted  finances  of  the  company, 
which  never  extended  beyond  the  command 
of  180,000/.  At  length,  after  the  suspension 
of  the  work  for  many  years,  by  a  special 
Act  of  Parliament  a  loan  was  sanctioned,  the 
Exchequer  Loan  Commissioners  advanced 
the  funds  necessary  for  the  completion  of 
the  work  under  the  river,  and,  notwithstand- 
ing many  weighty  professional  opinions  were 
advanced  against  the  practicability  of  the 
work,  from  both  the  loose  alluvial  nature  of 
the  soil  through  which  it  had  to  be  con- 
structed, and  the  superincumbent  flood  of 
water,  it  was  finished  and  opened  to  the 
*  public  in  1843.  In  a  scientific  point  of 
view  this  work  will  always  be  regarded  as 
displaying  the  highest  professional  ability, 
an  amount  of  energy  and  perseverance 
rarely  exceeded,  and  a  fertility  of  invention 


and  resouroei  under  what  were  deemed  Ib- 
surmounUble  difllculties,  which  will  always 
secure  to  Sir  I.  Brunei  a  high  place  amongst 
the  engineers  of  this  country.  During  Lord 
Melbourne's  administration,  Mr.  Bmnel 
received  the  honour  of  knighthood,  on  the 
recommendation  of  the  late  Lord  Spenoer, 
then  Lord  Althorp.  Sir  I.  Bmnel  was  a 
vice-president  of  the  Royal  Society,  a  cor- 
responding  member  of  the  Institute  of 
France,  and  a  vice-president  of  the  Instita- 
tion  of  Civil  Engineers.  He  was  also  a 
Chevalier  of  the  Legion  of  Honour.  He 
was  unaffected,  simple  in  his  habits,  and 
benevolent,  and  as  ready  to  do  a  kind  act  as 
he  was  to  forget  an  injury.  He  died  in  his 
8 1st  year,  after  a  long  illness,  which  first 
visited  him  soon  after  the  completion  of  the 
Tunnel.  The  care,  anxiety,  and  constant 
strain  of  body  and  mind,  brought  on  a 
slight  atUck  of  paralysis,  from  which  he 
never  thoroughly  recovered.  He  leaves  a 
widow.  Lady  Brunei,  one  son,  the  eminent 
engineer,  and  two  daughters,  the  eldest 
married  to  Mr.  Ha^es,  the  Under- Seere- 
Ury  of  State  for  the  Colonies,  and  the 
youngest  to  the  Rev.  Mr.  Harrison,  the 
vicar  of  New  Brentford. 

Note. 
The  writer  of  the  preceding  memoir 
has  been  much  misinformed  as  to  the 
oircumstancee  attending  Mr.  Brunei's 
first  appearance  as  an  inventor  in  thb 
countryi  and  the  introduction  of  the 
block-cutting  machinery,  which  formed 
the  basis  of  nis  renown.  Far  from  en- 
countering "  opposition  to  his  plana" — 
the  usual  fate  of  inventors — Brunei  had 
the  rare  good  fortune  to  be  taken  at 
once  by  the  hand  by  the  man  who,  of  all 
others  at  the  time,  was  the  best  able  to 
promote  his  views,  and  whose  own  repu- 
tation and  interests,  moreover  (a  stranger 
thing  still)  stood  most  in  the  way  of  a 
hearty  recognition  of  the  strangers  me- 
rits. Neither  was  Lord  Spenoer  by  any 
means  **  the  friend  and  patron"  to  whom 
Brunei  was  so  wonderfully  beholden; 
his  lordship  was  but  the  chief  of  the 
Board  of  Admiralty  of  the  day,  which, 
at  the  pressing  instances  of  the  real  bene- 
factor in  the  case,  the  late  Brig.-Gen. 
Sir  Samuel  Bcntham,  sanctioned  the 
employment  of  Brunei  and  the  erection 
of  his  machinery.  We  quote  the  follow- 
ing authentic  history  of  the  entire  trans- 
action from  one  of  General  Bentham's 
publications,  and  are  happy  to  add,  that 
the  generous  and  high-minded  part  which' 
he  acted  on  the  occasion  does  not  rest  on 
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his  own  testimony  alone,  but  has  been 
recognized  in  the  most  handsome  and 
satisfactory  terms  by  one  of  the  most 
eminent  writers  of  Branel's  own  coun- 
try, M.  Charles  Dupin,  who  derived  (as 
we  have  occasion  to  know)  all  his  infor- 
mation on  the  subject  directly  from  Bru- 
nei himself.  M.  Dupin,  in  his  Force 
Navaie  d9  la  Grande  Breiagne,  vol.  ii., 
p.  251,  adverts  to  the  block- catting  ma- 
chinery in  these  terms : — 

"Le  General  Bentham  avait  forno^  des 
projets  poar  toutes  cet  machines ;  il  s'appre- 
tait  ^  les  mettre  en  ex^cntioQ,  lorsque  M. 
Brunei  (alors  inconnu),  vint  lui  presenter 
d'antres  plans  pour  effectuer  les  principauz 
travanz  de  poulierie.  Le  general  r^pondit, 
sur  le  champ,  k  I'artiste;  '  J'ai  moi-mcme 
imaging  des  machines  poar  faire  des  poulies, 
et  voici  mes  moyens  d'ez^cation.  Mainte- 
nant  je  vais  examiner  les  votres.'  Non  leule- 
ment  le  G^n^ral  Bentham  les  trouva  meil- 
lenrs  que  les  siens,  mats  il  renon^a  d^s  cet 
instant  ii  son  propre  travail «  et  se  d^lara 
pour  Tadoption  des  projets  de  son  comp^ti- 
tear.  J*aime  a  eiter  de  pareii  traits;  iU 
Jont  AonJieur  d  Vhommt,^* 

Tes,  truly,  such  conduct  did  indeed 
honour  to  humanity. 

As  little  is  it  correct  to  say  that  the 
judicious  selection  of  Mr.  Maudslay  to  do 
the  work  was  owing  \a  the  *'true  dis- 
crimination "  of  Mr.  Brunei.  For,  long 
before  Mr.  Brunei  made  his  appearance, 
Mr.  Maudslay  had  been  employed  on  the 
recommendation  of  Sir  Samuel  Bent- 
ham do  a  great  deal  of  work  for  the 
public  dockyards.  If  the  greatness  of 
the  engineering  establishment  of  Messrs. 
Maudslay  and  Co.  is  really  to  be  traced 
to  early  government  patronage,  it  is  to 
Bentham  much  rather  than  to  Brunei 
that  it  has  been  owing.  We  apprehend, 
however,  that  Mr.  Maudslay's  executive 
talents  were  of  so  high  an  order  as  to 
place  his  success  much  beyond  such  ac- 
cidental chances  as  the  recommen- 
dation of  this  or  that  individual ;  they 
were  such  as  to  recommend  rather  than 
solicit  patronage — not  the  patronage  of 
Government  Boards  alone  (but  too  often 
obtained  by  sycophancy  and  ^n«M«),  but 
the  patronage  of  the  public  at  large. 

The  statement  of  Sir  Samuel  Bent- 
ham is  in  these  words :  — 

'*  It  happened  while  I  was  unremittingly 
employed  in  drawing  up  the  regulations, 
forms  for  accounts,  and  other  arrangements 
requisite  for  the  hitroduotion  for  my  new 


plan  of  maaagemeat  for  timber,  that  a  fo- 
reigner, at  that  time  unknown  to  me, 
presented  himself  with  drawings  of  machi- 
nery for  block-making,  but  which  at  that 
time  embraced  only  tome  of  the  operations 
requisite  in  forming  the  shells  for  blocks: 
the  drawings  exhibited  great  ingenuity  and 
mechanical  skill,  and  on  conversation  with 
him  I  found  his  Ideas  on  mechanical  sub- 
jects just  and  extensive ;  and  I  learnt  that 
he  had  invented  several  other  machines  well 
known  for  their  use  and  ingenuity.  Finding 
that  his  time  was  unengaged,  his  application 
to  business  steady,  at  the  same  time  his  man- 
ners prepossessing,  his  connections  in  this 
country  such  as  to  do  away  the  objections 
to  him  as  a  foreigner,  I  saw  reason  to  con- 
clude thaft  the  services  of  this  gentleman, 
Mr.  Brunei,  might  be  made  very  useful  to 
the  public  in  forwarding  the  introduction  of 
machinery  of  the  nature  of  that  he  offered, 
provided  only  it  could  be  made  his  interest 
to  apply  himself  exclusively  to  that  object, 
and  in  such  manner  as  that  his  remuneration 
should  depend  on  the  degree  of  his  success. 
I  therefore  advised  him  to  address  himself  to 
the  Admiralty,  proposing  the  introduction 
of  his  machinery  for  the  manufacturing  of 
blocks  in  Portsmouth  dockyard.  That  pro- 
posal having  been  made  accordingly,  and 
referred  to  me  for  my  opinion,  I  recom- 
mended the  adoption  of  it,  mentioning  at 
the  same  time  that  the  making  of  blocks,  as 
it  was  known  to  the  then  Lords  of  the 
Admiralty,  was  one  'of  the  purposes  for 
which  it  was  intended  to  employ  a  part  of 
the  force  of  the  steam  engine  erected  in 
Portsmouth  dockyard  for  the  occasionat 
purpose  of  pumping  the  docks,'  and  at  the 
same  time  I  further  recommended,  '  that 
Mr.  Brunei  should  be  directed  to  concert 
vrith  the  mechanist  in  my  office,'  Mr.  Good- 
rich, '  respecting  the  best  mode  of  fixing 
up  the  different  engines  and  apparatus  which 
tDxy  appear  requisite  for  the  manufacturing 
of  the  different  sorts  and  nzes  of  blocks,  so 
as  that  this  apparatus  should  combine  with 
the  other  machinery  already  provided,  or 
which  it  may  seem  advisable  to  erect  in  that 
dockyard;  and  that  Mr.  Brunei  may  be 
likewise  directed  to  give  into  my  office  draw- 
ings and  estimates  of  the  expense  of  the 
whole  of  the  machinery,  which  may  appear 
to  him  necessary  for  this  purpose,'  adding 
that  '  I  should  then  be  enabled  to  submit 
to  their  Lordships  my  further  opinion  re- 
specting what  had  best  be  done  for  the  in- 
troduction of  this  mode  of  making  blocks 
for  the  general  service  of  the  dockyards.' 
Their  Lordships  having  accoxdingly  deter- 
mined that  Mr.  Brunei's  machinery  in  ques- 
tion should  be  introduced  in  the  manner  I 
had  suggested,  Mr.  Bronel  employed  him- 
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■elf  in  the  perfecting  of  hii  machinery,  in  the 
adapting  of  it  to  the  particular  demands  of 
the  nary,  and  in  concert  with  the  mechanist, 
in  oontriring  the  best  mode  of  patting  it  np 
at  Portsmouth,  of  combining  it  with  the 
other  machinery  erecting  or  intended  to  be 
erected  there,  and  in  arranging  machinery 
for  Tarious  operations  in  block-making,  for 
which  neither  Mr.  Brunei's  machinery  nor 
such  of  mine  as  was  already  prepared,  were 
suitable.  Whilst  he  was  so  employed,  on 
his  having  made  application  to  the  Lords 
Commissioners  of  the  Admiralty  soliciting 
remuneration ;  and  on  their  Lordships  hav- 
ing been  pleased  to  refer  hu  letter  to  me 
with  orders  that  I  should  consider  and  re- 
port what  in  my  opinion  might  be  proper 
to  be  done  on  the  subject  of  that  applica- 
tion, I  suggested  the  expediency  of  paying 
Mr.  Brunei  at  the  rate  of  a  guinea  a-day  for 
the  time  he  had  been  or  might  be  actually  em- 
ployed in  directing  the  execution  of  his  machi- 
nery in  itown,  and  in  superintending  the  erec<- 
tion  of  it  at  Portsmouth,  with  an  addition  of 
ten  shillings  a  day  when  absent  from  town, 
as  an  immediate  compensation  for  his  time 
so  employed,  and  his  expenses  during  such 
abbsnces ;  but  instead,  as  he  had  proposed, 
of  hii  being  to  be  allowed  to  make  what 
piOfits  he  could  by  furnishing  the  machinery 
requisite,  I  suggested  the  expediency,  for 
rea&uia  given,  of  remunerating  him  upon  the 
priiici^/ie  mentioned.  Article  15,  under  the 
he»  1  of  Management ;  both  of  which  sug- 
geb.,ions  having  been  adopted  by  their  Lord- 
shioB  Mr.  Brunei  continued  to  be  employed 
in  the  preparation,  setting  to  work,  further 
improving  and  extending  his  machinery  in 
concert  with  the  mechanist,  and  under  my 
superintendence,  till  the  time  of  its  com- 
pletion. 

* '  Such  having  been  my  proceedings  in  this 
business,  they  have  not  passed  without  im- 
putations of  blame ;  those  who  bad  seen  my 
machinery  at  work,  and  those  who  saw  the 
specification  of  a  patent  I  bad  taken  out 
several  years  before  included  most  of  the 
operations  and  the  modes  of  performing  them 
which  were  introduced  in  Mr.  Brunei's  ma- 
chines, perceived  no  need  for  my  having  re- 
commended the  employment  of  a  stranger  for 
the  bringing  to  perfection  any  such  business 
as  that  of  block-making }  these  observations 
were  more  particularly  pressed  by  those  who 
knew  that  1  bad  an  assistant  in  my  office, 
the  mechanist,  who  was  fully  competent  to 
the  production  of  any  mechanical  effect';  and 
that  I  had  at  command  the  services  of  a  man 
(Mr.  James  Burr)  who  had  been  many  years 
empbyed  in  the  management  of  the  machi- 
nery I  had  invented,  and  which  had  bemi 
adapted  to  the  giving  shapes  more  oompli- 
OKted  tfam  those  of  blo^Ju.     The  having 


therefore  for  the  protection  of  analogou  ef- 
fleets  recommended  the  making  a  tempo* 
rary  allowance  to  another  person,  equal  to 
the  mechanist's  salary,  with  the  conditional 
assurance  of  a  fature  remuneration  to  a  far 
greater  amount,  seemed  unjust  to  my  assist- 
ant, and  an  unnecessary  expense  to  the  pob. 
lie ;  more  especially  as  those  who  see  that  a 
great  part  of  the  prq»aratory  work  in  eoii<- 
verting  the  wood  ready  for  the  shaping  of  tha 
shell  was  from  the  first  performed  by  soma 
even  of  the  identical  machines  spoken  of  in 
Articles  1,  2,  and  3,  as  having  been  seen  at 
work  at  my  brother's  residence,*  notwith- 
standing  which  the  remuneration  given  to 
Mr.  Brunei  was  at  last  calculated  upon  tiia 
work  done  by  my  machines,  as  well  aa  by 
those  of  his  own  invention.  These  drcnm- 
stances  were  all  of  them  obviously  entiUed 
to  consideration,  ^nd  were  in  hci  none  of 
them  overlooked  by  me :  but  to  judge  of  my 
conduct  on  this  occasion,  there  are  otlmr 
circumstances  to  be  taken  into  the  aooonnt« 
My  own  time  at  the  period  in  question  could 
not  suffice  for  the  details  in  the  introduelion 
of  mechanical  improvements,  and  at  the 
same  time  for  those  for  improvements  rela- 
tive to  dockyard  management,  and  this  thdr 
Lordships,  I  had  reason  to  believe,  looked  on 
as  an  occupation  in  which  my  services  were 
of  importance  superior  even  to  that  of  tha 
introduction  of  machinery ;  and  the  mecha- 
nist was  very  beneficially  and  fully  employad 
on  various  other  mechanical  improvements, 
as  well  as  in  giving  general  assistanoe  in  tha 
arrangement  of  the  block  machinery.  I  can* 
not  ti&erefore  but  feel  myself  justified  in 
having  recommended  the  engaging  of  ICr. 
Bruoel's  services  for  this  puipose ;  nor  is  it 
likely  that  any  other  mode  of  remuneration 
would  have  rendered  these  services  so  bene- 
ficial to  the  public  as  the  particnlar  one  1 
recommended,  which  combined  his  intersel 
so  intimately  with  that  of  the  pnblio. 

*'  As  to  the  calculation  of  this  remuneta- 
tioQ,  it  had  been  represented  as  impracticaUa 
to  make  it,  and  the  making  it  out  beoama 
my  task :  indeed  there  were  drcumstaaose 
attending  this  case  of  remonermtion  whioh, 
considering  the  various  ways  in  which  I  was 
concerned  in  the  production  of  the  effect, 
rendered  it  to  me  a  business  of  peculiar  dif- 
ficulty. There  were  savinn  derived  from 
the  use  of  improved  machmery,  savings  of 
manufhcturers'  profit,  and  savings  flrom  good 
management  in  the  concern  as  a  maanfae- 


*  The  machinezy  of  min«,  here  mentioned  bad, 
great  part  of  it,  been  made  by  Mr.  John  Lloyd,  vho 
before  I  entered  Uia  lliO««ty'*  wnrice,  woik-.d  ez- 
clntively  for  me ;  but  is  now  in  great  repute  as  a 
muter  mlllwilght,  and  is  employra  very  largvly  by 
the  Ordnance  Boazd,  aa  wall  aa  Ibr  tha  Hav«l  Da- 
psrtments,  partionlsrly  fw  the  aractliaB  of  e 
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tory.  In  regard  to  the  saTUgs  in  the  block 
manufactory  from  all  these  sonrcei,  it  was 
either  by  Mr.  Brunei's  means  or  by  mine 
that  they  had  been  produced ;  it  had  often 
been  observed  to  me  that,  in  regard  to  the 
machines  of  Mr.  Brnnd's  invention  and  ar- 
rangement, ingenions  as  they  are,  and  in- 
sniing  as  they  do  the  accoracy  of  the  ope- 
rations they  perform,  still  in  point  of  savingy 
that  produced  by  diese  machines  is,  in  fkot, 
not  very  considerably  greater  than  what  is 
produced  by  other  machines  in  use  by  pri- 
▼ate  blockmakers ;  and  it  had  also  been  re- 
presented to  me,  as  already  stated,  that  the 
savings  produced  by  the  machines  mentioned 
in  Articles  2  and  3,  are  not  inconsider- 
able, and  ought  not  to  be  included  in  the 
calcidation  upon  which  Mr.  Brunei's  remu- 
neration was  to  be  grounded.  For  my  own 
part,  upon  observing  the  great  difference  of 
the  totals  resulting  from  die  savings,  as  cal- 
culated by  Mr. Brunei (21,174/.  12«.  lOd.), 
and  by  Mr.  Rogers,  derk  in  Uie  Secretary  s 
Department,  at  the  Navy-office,  who  had 
been  entrusted  with  making  the  requiaite 
calculations  on  the  part  of  government,  and 
8ti}l  further,  the  differenee  between  the  re- 
sult of  the  two  calculations  which  Mr. 
Rogers  had  made  (6,691/.  79,  Ad,,  and 
12,742/.  8tf.  2d.),  according  as  he  had  taken 
aa  a  standard  the  price  paid  to  one  or  to  the 
other,  of  two  contractors  who  serv^  blocks 
for  the  use  of  the  navy,  I  thought  it  a  duty 
incumbent  on  me,  to  enter  myself  into  a  great 
variety  of  details  on  the  subject  of  the  re- 
muneration. In  going  through  these  details, 
I  found  it  would  be  attended  with  all  the 
trouble  and  delay  of  making  a  oertain  num- 
ber of  blocks  by  hand,  so  a>  to  have  enabled 
me  to  calculate,  not  only  what  part  of  the 
saving  was  produced  by  the  machines  alto- 
gether, but  by  each  of  the  machines  in  par- 
ticular, had  I  determined  to  have  distinguish- 
ed what  part  arose  from  the  use  of  machin- 
ery in  general,  what  part  from  Mr.  Brunei's 
mnchines,  what  from  mine ;  and  again,  in 
regard  to  the  savings  arising  frt>m  the  savings 
of  manufiMturers'  profit,  and  those  arising 
from  any  particular  good  management,  it 
would  hav0  been  so  very  arbitrary  to  havf 
fixed  upon  what  portion  of  these  saving! 
Sffose  from  the  pardcular  management  which 
I  had  caused  to  be  introduced,  that  I  fljiy- 
•elf,  being  the  person  in  competition  with 
Mr.  Brunei,  in  both  respects,  could  not,  in 
the  particular  eircumstanoes  in  which  J.  was 
placed,  bring  myself  to  specify  any  savbgi 
made  by  my  means  in  this  manufacture,  as 
a  deduction  to  be  made  from  Mr.  Brnnel'i 
reward;  the  less  so,  as  in  regard  to  my 
machinery,  /  wot  $aiUJUd  that  Mr.  Brutul 
had  shiU  aumgh  to  iime  eimtrioed  aufcAt- 
Mcry    tQ   il«M  muwered  ike   imne  pur- 


posetf  had  he  not  ftnmd  wdma  raady  to  hit 
hands.  In  regard  to  the  management  also, 
I  had  found  Mr.  Brunei  enter  so  fnlly  into 
my  ideas,  and  second  me  so  well  in  the 
selection  of  work  people,  at  the  commence- 
ment of  this  business;  attending  to  their 
progress,  and  even  giving  those  who  showed 
particular  Instances  of  desire  to  acquire 
deaOHrity,  or  who  were  remarkable  for  in- 
dustry, some  little  reward  out  ef  his  own 
pocket,  that  I  really  did  consider  him  as 
deserving  some  remuneration  lor  the  trouble 
betook  in  forwarding,  in  these  respects,  mj 
views  in  regard  to  general  management; 
and  farChert  as  I  had  considered  it  highly 
oonduciTe  to  the  hastening  the  introduction 
of  a  gteeral  system  of  machinery,  that  pub- 
lic opinion  should  be  obtained  in  ita  favour, 
and  that  this  was  likely  to  be  mora  surely 
eieoted  by  a  display  of  well-arranged  mar 
chines,  for  the  accomplishing  of  one  parti- 
cular object,  I  determined,  as  the  machinea 
which  it  might  be  expedient  to  employ  ex- 
du^ely  for  blockmaking,  admitting  of  a 
pleasing  arrangement,  that  the  whole  should 
be  placed  to  the  beat  advantage  in  point  of 
^pearaaoe  as  well  as  use ;  postponing  the 
introduction  of,  and  even  removfaig  saeb 
parts  of  the  system  of  machinery,  mei|- 
tioned  in  articles  two  and  three,  as  might 
stand  in  the  way  of  the  block  machinery, 
reserving  only  those  which  were  requisite 
for  his  busfaiess ;  not  doubting  but  that  Mr. 
Brunei,  being  then  almost  constantly  on  the 
spot,  and  interested  aa  he  waa  to  bring  thead- 
vantagea  of  this  particular  machinery  to  fall 
view,  would  engage  public  opinion  in  favour 
of  the  introduction  of  machinery  in  general ; 
indeed,  thia  c^Tect,  as  the  machinery  came 
into  use,  he  did  90t  fail  in  producing,  ios^i- 
much,  that  his  lepresentation  of  the  advan- 
tages of  machinery  in  general,  might  well 
occasion  the  multitude  who  visited  the  wood- 
mills,  to  ascribe  to  him  the  introduction  into 
the  dockyard  of  the  machinery  of  every 
kind  that  had  been  introduced.  But  how- 
every  my  credit  may  have  been  affected  in 
consequence  of  such  an  opinion,  I  feel  no 
regret  in  reflecting  on  any  part  of  my  coui' 
duct  in  this  transaction ;  and,  in  as  far  as 
regards  the  remuneration  I  calculated  to  be 
dqe  to  Mr.  Brunei,  I  flatter  myielf  that 
their  Lordships  apnroved  of  my  conduct  in 
thii  respect  at  least,  since  after  having  con- 
sidered my  explanations  on  the  subject  as 
well  aa  those  of  Mr.  Rogers,  and  of  the 
Navy  Board,  they  were  pleased  to  sanction 
the  remuneration  to  Mr.  Brunei,  aa  calcu- 
lated by  me;  faiduding  it  in  the  savings 
upon  a  variety  of  blocks  and  blockmakera' 
wares,  made  in  the  wood-mills  without  the 
assistance  of  Mr.  Brunei's,  or  with  little, 
If  any,  as>|ft|pc^  from  any  pn«ehlnery." 
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RHCBMT  AMBmiCAN   PATXMT8. 

(From  the  Franklin  Journal.) 

Improvxmbnt  in  Making  Cobbs  and 
Moulds  fob  Casting  Mbtallig  Pipbs 
AND  TuBBs.     Chapman  Warner, 

Claim. — *<  An  improTemeot  in  the  core 
tube,  caused  by  screwing  it  by  a  longitudi- 
nal slit,  to  allow  of  compression  as  the  metal 
contracts  in  cooling. 

**  2nd.  A  manner  of  compressing  a  coat- 
ing of  sand  upon  the  improved  core  tube,  or 
upon  any  core  tube  or  rod,  (or  the  forma- 
tion of  solid  sand  cores,)  by  means  of  sec- 
tions operating  by  machinery,  one  of  the 
said  sections  being  stationary,  towards  which 
another  section  is  forced  in  a  direction  per- 
pendicular to  its  plane,  and  the  two  other 
sections  being  forced  towards  each  other, 
between  the  two  first  described. 

**3rd.  In  combination  with  the  above- 
mentioned  core-box  sections,  or  any  other  an- 
alogous core-forming  sections,  the  (dightly 
elastic)  core  tube,  bearing  plates  and  caps,  or 
their  equivalents. 

"4th.  A  manner  of  compressing  the 
sand  into  a  half  flask,  and  giving  it  the  im- 
pression of  the  patterns,  by  placing  the 
pattern  at  the  base  of  a  forming-box  and 
covering  it  with  sand,  and  then  placing  the 
half  flask  upon  the  sand  covering  the  pat- 
tern, and  forcing  it  down  upon  the  same. 

"5th.  A  manner  of  preserving  the  cores 
in  a  central  position  within  the  moulds,  by 
means  of  a  concavo-convex  skeleton  or  open 
stays,  formed  of  thin  narrow  sheets  of  me- 
tal, and  combined  with  a  core  and  mould." 

An  Improtbmbnt  in  thb  Mani;fao- 
TtTBB  OP  ViNBOAB.    Jomet  RuggUt* 

The  patentee  says,—*'  The  principle  of 
my  invention  is  a  discovery  which  I  have 
made,  viz.,  that  the  swill  or  slops  of  whiskey 
distilleries,  and  of  other  manufactories  em- 
ploying similar  materials,  contain  a  large 
amount  of  the  elements  of  vinegar.  Such 
slops  or  swills  likewise  contain  a  consider- 
able quantity  of  other  ingredients  not  capa- 
ble of  forming  vinegar,  from  which  it  is  ne- 
cessary to  free  them  before  completing  the 
chemical  process  of  transforming  them  into 
vinegar.  Without  such  purification,  the 
proper  rapfdity  of  action  could  not  be  at- 
tained, and  a  process  of  putrefaction  would 
ensue  both  offensive  and  deleterious.  The 
nature  of  my  invention  consists  in  the  ap- 
plication of  means  for  economising  a  sub- 
stance now  generally  thrown  away  as  use- 
less." 

Claim. — "  Making  of  good  wholesom'e 
vinegar  from  the  slops  or  swill,  commonly 
so  called,  being  the  waste  or  spent  liquors 
of  distilleries  and  other  manufactories. 


"2.  Making  of  vinegar  from  the  oombi- 
nations  of  slops  or  swills,  or  spent  fiqoon 
of  distilleries,  breweries,  starch  manufacto- 
ries, and  other  workshops  in  which  vegeta- 
ble substances  have  undergone  fermentatioii 
and  partial  decomposition,  with  vinous,  or 
alcoholic,  or  any  lacetous,  saoehariiM^  or 
other  vegetable  materials  added  thereto, 
when  employed  to  increase  the  strength  of 
vinegar,  manufactured  from  said  slc^  or 
swills,  waste  or  spent  liquors. 

"3.  The  combination  of  apparutos  for 
effecting  the  several  successive  processes  of 
converting  the  slops  or  swills  of  distilleries 
and  other  manufactories,  and  the  Bsixtiires 
of  the  same,  with  other  materials  adiled 
thereto,  to  increase  the  strength  of  Um 
vinegar* 


BPBCIFX0ATI0N8  OF  BN0U8H  PATBNTB  XV- 
BOLLBD     DUBINO  'THB     WBBK    BMDIira 

20th  of  dbcbmbbb,  1849. 

MiCHABL  John  Hainbs,  John-street, 
Commercial-road  East,  leather-pipe  maker. 
For  improvements  in  ike  manmfaeiwre  ^f 
packing  for  eteam  engines,  egHnden,  mnd 
other  purposes,  *'  part  qf  which  n^fwvee- 
ments  are  appUcahle  to  the  wummfmctute  ^ 
icaterproqf  fabrics  and  leather.*'  Patent 
dated  June  14,  1849. 

The  patentee,  who  disclaims  tlie  part  of 
his  title  included  within  the  inverted  com- 
mas, states  that  his  invention  consists  in 
manufacturing  a  packing  for  pistons  and 
stuffing-boxes  of  a  number  of  pieces  of  can- 
vas or  other  fabric,  arranged  in  horisootal 
or  vertical  layers,  snd  united  together  by 
some  suitable  cement  capable  of  reaisting  the 
injurious  action  of  steam,  hot  water,  and 
spirits. 

Ctetm.^The  manufacture  of  packings  for 
steam-engine  cylinders,  pistons,  and  otlier 
purposes,  and  for  stuffing-boxes  and  other 
purposes  in  which  the  piston  or  instrusBieDt 
moves  through  the  packing. 

JosBPH  BuBCH,  Craig- works,  Maccles- 
field, engineer.  For  improvements  m  jnrm/- 
tft^  on  cotton,  woollen,  silk,  jm^mt,  mod 
other  fabrics,  and  materials.  Patent  dated 
14th  June,  1849. 

The  patentee  describes  and  claims, 

1.  The  employment  of  several  block- 
machines,  connected  together  by  shafting, 
for  the  purpose  of  producing,  stmultSf 
neously,  impressions  of  the  same  dedg;n  in 
diffierent  colours. 

2.  A  mode  of  passing  the  fabric  to  be 
printed  through  the  printing-machine  by 
means  of  an  endless  band,  with  projeetiBg 
pins  upon|its  Upper  surface,  and  buMb  i 
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metal,  or  some  non-elastic  material,  and 
guide- roUera,  to  ensure  the  necessary  regu- 
larity and  exactitude  in  the  repeated 
printing  thereof. 

3.  The  applying  of  colours  to  fabrics  by 
mechanical  means,  Tarying  the  pressure  at 
each  Buocessife  impression,  so  that  the  first 
may  force  the  colour  into  the  body  of  the 
fabrio,  and  the  last  merely  apply  it  to  the 
surface 

4.  Causing  the  printing-rollers  to  come, 
aUemately,  into  contact  with  the  sie?e  rol- 
lers, and  thereby  present  the  flushing  of  the 
oolour. 

5.  Constructing  the  dram  in  roller  print- 
ing-machines of  sufficient  diameter  to  allow 
of^the  fabric  being  wound  thereon,  to  the 
extent  of  the  design  to  be  printed,  without 
OTer-lapping ;  and  fitting  toothed  wheels 
on  the  drum,  and  on  the  axis  of  the  printing 
roller,  so  that  the  same  portions  of  the 
printing  roller  may  come  opposite  the  same 
portions  of  the  fabric  in  the  successiTe  revo- 
lutions of  the  drum  and  roller. 

6.  A  mode  of  retaining  the  fabric  in  posi- 
tion by  means  of  pins  and  non -elastic  bands, 
so  arranged  as  not  to  injure  the  surface  of 
the  printing-roller. 

7.  A  method  of  cutting  out  the  surfaces 
of  printing  rollers  into  squares  or  checks, 
prcTiously  to  drawing  the  pattern  or  design 
thereon. 

^.  An  arrangement  of  machinery  for 
printing  both  sides  of  a  ticket  at  the  same 
time,  and  changing  the  figure  on  the  reverse 
side  to  correspond  with  the  progressive  unit 
on  the  other  side. 

9.  Damping  fabrics,  prefiously  to  their 
being  printed,  in  order  that  they  may  the 
better  take  up  the  colour. 

Piter  William  Barlow,  Blackheath, 
C.  E.  For  improvementt  in  parU  of  the 
permanent  way$  qf  raHwayt.  Patent  dated 
June  14,  1849. 

Cfaiifis.  — 1.  Combining  two  or  more 
chairs,  or  supports,  or  parts  of  two  or  more 
chairs,  or  supports,  in  the  same  sleeper  or 
bearer. 

2.  Making  chairs  to  be  affixed  to  sleepers 
in  parts  [and  uniting  them  by  screws, 
bolts,  or  otherwise,  to  form  bearings  for 
the  rails.] 

Richard  HRMSLsr  Day,  Ualford,  £s- 
sex,  hydrO'fiue  numufaetvrer.  For  im- 
pronemenie  in  the  manufacture  of  emery 
paper,  emery  cloth,  and  other  ecouring 
fabrice.     Patent  dated  August  1,  1849. 

The  object  of  this  invention  is  to  produce 
a  scouring  fabric  which  will  not  be  affected 
by  damp  or  moisture.  For  this  purpose, 
the  paper,  cloth,  or  other  fabric,  is  coated 
with  a  composition  consisting  of  3  parts 
boiled  linseed  oil,  2  parts  African  opal,  1 
part  Venice  turpentine,  1  part  Venetian  red, 


•^  part  Prussian  blae,  and  -^  part  litharge. 
The  emery,  glass,  or  other  scouring  sub- 
stance, is  sifted  thereon  in  the  usual  man- 
ner. After  this,  the  other  side  of  the  fabric 
is  subjected  to  the  same  treatment,  in  order 
CO  render  both  sides  available  for  scouring 
purposes. 

Claime. — 1.  The  manufacture  of  emery 
paper,  emery  cloth,  or  other  scouring  fabric 
by  a  waterproof  cement. 

2.  The  manufacture  of  emery  paper, 
emery  cloth,  or  other  scouring  fabrio  with 
the  scouring  composition  on  both  sides 
thereof. 

John  Db^bbll  Tuckbtt,  Plymouth,  De- 
von, merchant.  For  a  new  and  improved 
method  of  preparing  a  manure  called  tuper^ 
phosphate  of  lime,  without  uting  any  acids 
in  the  decomposition  of  the  variotu  sub' 
stances  qf  which  the  manures  now  in  use, 
and  fw  which  patents  have  been  obtained, 
called  superphosphate  of  lime,  by  the  appli- 
cation or  artificial  agency  by  which  more 
than  double  the  quantity  of  true  superphos- 
phate qf  lime  can  be  produced  beyond  that 
for  which  any  patent  has  hitherto  been 
granted,  that  the  same  ikay  be  applied  in 
the  production  of  all  kinds  qf  crops,  more 
particularly  wheat,  barley,  eats,  turnips, 
and  other  vegetables.  Patent  dated  October 
18,  1849. 

The  simple  object  of  the  invention, 
set  forth  in  the  above  verbose,  nn- 
,  grammatical  and  unintelligible  title,  is  to 
obtain  the  phosphate  of  lime  from  the  sub- 
stances in  which  it  is  contained,  without 
employing  sulphuric  acid,  and,  consequently, 
at  a  cheaper  rate.  For  this  purpose  the 
patentee  employs  two  ojlindrical  vessels, 
termed  "  digesters,"  capable  of  sustain- 
ing, without  injury,  a  pressure  of  100  lbs. 
to  the  square  inch,  which  are  set  in  brick- 
work and  provided  with  man-holes,  stop- 
cocks, and  refrigerators.  Between,  and 
communicating  with  them,  is  a  steam  boiler, 
which  is  fitted  with  a  safety-valve.  Bones, 
bone-dust,  or  horns  are  placed  in  the  diges- 
ters, and  subjected  to  steam  of  a  pressure 
varying  from  29  lbs.  to  100  lbs.  per  square 
inch,  at  a  temperature  of  from  150°  to  235° 
Fahr.  At  first,  the  steam  ia  employed  at  a 
low  temperature  and  pressure,  to  drive  the 
fatty  matters  into  the  lefrigerator,  whence 
they  are  removed.  The  pressure  and  tem- 
perature of  the  steam  are  increased  to  expel 
the  gelatine ;  after  which,  what  remains  will 
be  superphosphate  of  lime,  which  may  be 
reduced  to  a  finer  state  by  any  ordinary 
method,  if  desired.  When  it  is  required  to 
obtain  the  gelatine  in  a  delicaie  state,  the 
steam  is  admitted  ac  a  lower  pressure,  and 
the  operation  conducted  at  slower  rate  than 
before. 
No  daims. 
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Robtrt  Haxoonrt,  of  Blnulnghain,  manuftetonr, 
for  certain  improTementa  In  knobs,  handlei,  and  . 
foiteningt  for  doors  and  dravets,  and  in  fostenin^ 
to  be  used  in  fostening  window  tashea,  curtain  and 
other  rods,  and  for  other  like  pnrposet.  December 
15;  six  months. 

James  Oldknow,  of  Lille,  France,  lace  manu- 
fsetuxor,  for  ImproTeaents  in  the  manufooture  of 
laoe  and  other  nbrics.  December  15 ;  six  months. 

Henry  Roberts,  of  Connaoght-square,  Hyde- park, 
gntleman,  for  improremenU  in  the  manufoctnre 
ofbrioksandtllei.    December  15;  six  months. 

George  Wjthet,  of  Reigilek  Bniiey,  eoatraetor, 
for  improToments  in  apparatus  for  receiviM  and 
retaining  the  tails  of  rslfways.  December  15 ;  six 
months.  ^  _^ 

AUked  Daltotty  of  West  Bramwieh,  StaflSbid,  ifon- 
foimder,  for  immoTements  in  reverberatoiy  and 
other  furnaces.    December  15 ;  six  months. 

Charles  Cowper,  of  Southampton-boOdings,  Chan- 
cefy-hme»  for  improvements  in  instruments  for 
measuring,  indicating,  and  regulating  the  pressure 
of  air,  steam,  and  other  fluids,  and  in  Instruments 
for  measuring,  indicating,  and  regulating  the  tem- 
perature of  the  same,  and  in  instruments  for  obtain- 
ing motive  power  from  the  same.  (Being  acorn- 
muoication.)    December  15 ;  six  months. 

Charles  Lizars,  of  Paris,  engineer,  for  Improye- 
ments  in  gas  meters.  (Being  a  communication.) 
December  16;  six  months. 

Thomas  Rock  Shute,  of  Watford,  Hertford,  silk- 
throwster,  for  improve;nents  in  spinning,  doubling, 
and  throwing  orgaoxlne  silk.  December  15;  six 
months. 

Timothy  Hackworth  and  John  Wesley  Hack- 
worth,  of  the  Soho  Works,  Shilden,  Durham,  engi- 
neers, for  improvements  in.  locomotives  and  other 
engines.    December  15;  hix  months. 

Benjamin  Fawcett,  of  the  Old  Jewry,  builder,  for 
improvements  in  pigments,  psinu,  and  vehicles 
for  painting.    December  15 ;  six  months. 

Isaac  Lewis  Pulvennachcr,  of  Vienna,  engineer, 
for  improvements  in  galvanic  batteries,  in  electric 
telegraphs,  and  in  electro-magnetic  and  magneto- 
electric  machines.    December  15;  six  months. 


Richard  Hobaoo,  of  Leedi,  Toik,  doctor  ef  medi- 
cine, for  certain  improvemoitB  in  the  mannfortnaw 
of  horse-shoes,  and  Ifk  apparatus  for  taking  tbo 
measurement  of  horse-shoes  or  horses  hooft.  De- 
cember 15 ;  six  months. 

Edward  Lyon  Berthon,  of  Fareham,  flootham^ 
ton,  clerk,  master  of  arts,  for  certain  improvements 
for  ascertaining  and  indicating  the  coune  or  way 
velocity,  trim,  and  dran^t  of  ships,  and  tiae  nte  of 
currents ;  also  for  disoiarging  water  from  ahl^ 
and  for  taking  altitudes  and  levels  at  aea  mad  on 
land.    December  19;  six  months. 

James  Bmitht  of  DeanHon,  Peffh,  muriiisMlug 
in  Glasgow,  for  oertaln  laproremoBts  la  twHwg 
the  fleeces  of  sheep  when  on  the  animals  *" 
ber  19;  six  months. 

William  Aekroyd,  of  BhkeBahaiw 
Leeds,  York,  for  imnforemmts  In  ' 
eleaaing  worsted,  and  worsted  mixed  with  cotton, 
and  other  Ikbrics  after  they  have  been  woven. 
December  19;  sixmontho. 

Warren  de  la  Rue,  of  BimhiU-row,  *—*■<''■*'*»'— ', 
for  improvements  In  the  manufacture  of  envclopeo. 
December  19 ;  six  months. 

Frederick  Hale  Thomson,  of  Bernen  -  stivet, 
Oxford-street,  Middlesex;  and  Bdward  VanlBh, 
of  Kensington,  in  the  same  county,  for  improve 
ments  in  the  manufacture  of  inkstands,  mustard- 
pots,  and  other  vessels  of  glass.  December  19;  ilx 
months. 

Henry  Fox  Talbot,  of  Laycock  Abbev,  Wllta,  Esq^ 
and  Thomas  Augustine  Malone,  of  Regent  street, 
photographer,  for  improvements  in  photography. 
December  19;  six  months. 

Joseph  Whit  worth,  of  Manchester,  engineer,  for 
certain  improvements  in  machinery  or  appaiatua 
for  cutting  metals,  and  also  improvements  in  ma- 
chinery or  apparatus  applicable  to  agricultural  and 
sanatory  purposes.    December  19;  six  months, 

Frederick  George  Spray,  and  George  Nevett,  of 
Hampteadroad,  engineers,  for  an  improved  steam- 
engine,  parts  of  the  arrangements  of  whleh  may  be 
applied  to  ^iparatns  for  regulating,  meaattrinc, 
and  registering  the  flow  of  liquids  and  gasca.  De- 
cember 21 ;  dx  months. 


WSSKLT  LIST  OF  DB8ION8  VOR  ABTIOLBt  OF  ITTlLnT  BSOISTBUO. 


Date  of   No.  in 
Reglstra-  the  Re- 

tion.     glster. 
Dec.  IS     2119 

14  2120 

15  2121 
„   2122 

18   212S 
„   2124 


Proprietors'  Names. 

John  Ambrose  Coflfey ... 

William  Wilson 

Thomas  Key «... 

John  Remington 

Isaac  Whitesmith 

George  Rush 


Addresses. 

Sydney-street,  Commenlal-rood 

Wandsworth  Common  ^ 

Charing-cross  

Shaftsbury  Crescent,  Pimllco ... 

Rose-street,  Glasgow 

Elsenham  Hall,  JBssex 


19 


2125 
2126 
2127 


George  dark  Rout . 

John  Mayes 

Joseph  Dawson  


.  Portsmouth  

.  St.  John-square . 
.  Islington .......... 


Bubjoota  of  Design. 
Chemical  appaiatua. 
Beetle-trap. 

Double-keyed  slide  trombone. 
Balcony  fire-escape. 
Spindle  and  flyer. 
Dials  for  the  aneroid  barome- 
ter. 
Riding  trousers. 
Razor  strop. 
Cravat. 


Central  Patent  Agency  Office,  BraiNMdse 

TT  has  long  been  the  opinion  of  manv  Scientifio  Men,  Inventors  and  Manofoeturen,  that  It  would 
-^  be  of  the  greatest  utility  to  esUbllsh  in  some  central  part  of  Europe,  a  Consulting  Agency  Ofliee, 
directed  by  an  experienced  Engineer,  who  mif^ht  assist  Inventors  by  his  experience  and  advice,  to 

Srooure  Patents  (Brevets)  and  prepare  the  requisite  papers,  and  to  promote  generally  the  interests  of 
is  clients. 

Influenced  by  this  prevaUing  feeling  on  the  subject,  Mr.  Job  Dixon,  consulting  Engineer,  Knight  of  the 
Netherlands  Lion,  &c.,  has,  at  the  solicitation  of  numerous  scientific  friends  iu  England  and  the  Conti- 
nent, opened  a  Patent  AgencyOfllee  at  Brussels,  Rue  d' Artifice,  84,  bis,  Boulevard  de  Waterloo,  where 
orders  will  be  received  for  the  Procuration  of  Patents  of  Invention  for  the  various  States  of  Europe,  and 
the  United  States  of  America;  and  where  Mr.  Dixom  may  be  personally  advised  with  on  all  matters 
relating  to  the  Securing  of  Patents  for  Inventions  or  to  the  working  of  the  same. 

Persons  fovouing  Mr.  Dixov  with  their  commands,  may  rely  on  the  most  iudlckma  eani  confidenct. 
and  dispatch. 

N.B.  All  lettexa  or  packages  to  be  addzeiaed  poal^d. 
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ALL  POU6IE8  FBES  OP  STAMP  DI7TT. 
PROFESSIONAL  LIFE  AS8UBAKCB  COftlPANY.-OipiUl  £250,000,  With  upwards  of  S60  Share, 
holden.    Incorporated  }ff  Act  of  Parliament. 
In  addition  to  the  abore,  the  following  advantage  are  ofiered  to  the  aasored. 
All  poUciea  onoe  iMued,  are  aftehratds  indiipatable,  as  appears  on  the  Cmo  of  the  policies. 
Bates  of  premium  extremely  UttdtktAsh 

No  extra  charge  fw  going  to  or  from,  or  residing  at,  (In  time  of  peace)  Canada,  Nova  Scotia,  New 
Bnmswlck,  Australasia,  Bermuda,  Madeira,  Cape  of  Good  Hope,  and  Prince  Edward's  Island. 
A  liberal  commission  allowed  to  agents. 
BreapectiiaeB  with  Tables  and  ftiDest  information  may  be  had  at  the  Company's  Offices. 

Age    SO .............«...£1  10    9  I  Age     40^^.^„,*^^»^^£a  19    9 

„     80..... ,»*^„.,^£l  19    6 1   „        50^^^^^,^,^^MS  18    6 

AppUcatioQS  for  country  agendea  requested. 

EDWA&D  BAYU8,  Bsaident  Managw  and  Actuary. 
Offices,  76,  Cheapside,  London. 

GUTTA  PERCHA. 

Wkmf  Botid,   CUff  Road,  London, 

TT  cannot  now  be  doubted  eren  by  the  most  seep.tioal,  but  that  GUTTA  PERCHA  must  henceforward 
-'-  be  reganled  as  one  of  the  blessings  of  a  gracious  Providence,  inasmuch  as  it  affiirds  a  sure  and 
certain  protection  from  cold  and  damp  ieet,  and  thus  tends  to  protect  the  body  from  disease  and 
prematore  death.  Gutta  Pereha  Soles  keep  the  feet  WARM  IN  COLD,  AND  DRY  IN  WET  WEA- 
THER. They  are  much  more  durable  than  leather  and  also  cheaper.  These  soles  may  be  steeped 
fox  Movxms  xooBTHut  la  cold  water,  and  when  taken  out  will  be  found  as  firm  and  dry  as  when  nrst 
pot  in. 

Gutta  Pereha  Tabing, 

Being  so  extraordinary  a  conductor  of  sound,  is  used  as  speaking-tubes  in  mines,  manufactories, 
hotels,  warehouses,  &c.  This  tubing  may  also  be  applied  in  Churches  and  Chapels,  fbr  the  purpose 
of  enabling  deaf  persons  to  listen  to  the  sermon,  8cc.  For  conveying  messages  from  one  room  to  another, 
or  from  the  mast-head  to  the  deck  of  a  vessel,  it  is  invaluable.  For  greater  distances  the  newly- 
Invented  Blectrfc-Telegraph  Wire  covered  with  Gutta  Pereha  is  strongly  lecommended. 

Bim  Bands. 

The  increasing  demand  for  the  Gutta  Pereha  strapping  for  driving  bands,  lathe-straps,  8ec.,  fully  Justifies 
the  strong  raoonuaendations  they  have  everywhere  received. 

Gutta  Pereha  Pump  Buekets,  Clacks,  Are. 

Pew  applications  of  Ontta  Peroha  appear  likely  to  be  of  such  extensive  use  to  manufSuturers,  engi- 
neers, &c.,  as  the  substitution  of  it  for  leather  In  pump  bucketo,  valves,  &c.  These  buckets  can  be  had 
of  any  sixe  or  thickness  wiTHOtrr  ssak  or  joimt,  and  as  cold  watsr  wUl  netter  to/tm  Msw,  they 
ealdom  need  any  repair. 

Gkitta  Pereha  Pieture  Frames. 

The  Gutta  Pereha  Company  having  supplied  HER  MAJESTY  THE  QUEEN  with  several  elaborate 
Ovtto  Pereha  Picture  Frames  for  Buckingham  Palace,  which  have  been  highly  approved  by  the  Roval 
Family,  fblly  anticipate  a  great  demand  for  frames  from  the  nobility  throughout  the  country.  In  order 
that  the  picture-frame  makers  may  not  be  Injured,  the  Company  wUl  supply  the  trade  with  the  mould- 
ings, eomer  and  centre  pieces,  Sec,  and  allow  them  to  xazb  up  the  frames.  Pattern  books  for  the  trade 
ere  now  ready. 

Gutta  Pereha  soles,  solution,  inkstands,  card-trays,  medallions,  picture-frames,  brackets,  mouldings, 
ifiAdow blind  cord,  soap^lishes,  tap-ferrules,  cornices,  vases,  fire-buckets,  bowls,  pen-trays,  stethoscopes, 
thin  linhig,  thread,  flower-pots,  ear-trumpets,  &o.,  ftc,  manuliustured  at  the  Company's  Works,  Wharf- 
road,  City-road,  London;  and  sold  by  their  Wholesale  dealers  in  town  or  cotmtry. 


Joseph  Deeley,  of  the  laondon  and  Newport  Iron  Works^ 
Newport^  Monmouthshire^ 

]P  ESPECTFULLY  recommends  to  the  notice  of  the  Public  his  Patent  Foundry  Furnace,  which  has  been 
"*•  effectually  tested  and  is  now  In  conitant  use  at  the  above  works,  where  it  may  be  inspected  by  all 
persons  interested.  This  Furnace  operates  without  the  aid  of  any  motive  power  to  impel  the  air.  An 
immense  saving  is  the  consequence,  both  in  erecting  and  working.  One-third  of  the  coke  usually  required 
Is  more  than  suiBcient ;  a  loss  of  only  twenty-two  pounds  to  the  ton  being  sustained  in  smelting.  The 
Iron  melted  in  this  Furnace  also  undergoes  an  extraordinary  improvement  in  quality.— Scotch  Fig  and 
Scrap  being  returned  equal  to  the  best  cold  blast  in  point  of  streagUi,  and  capable  of  being  chipped  or 
filed  with  the  greatest  facility.  Foundries  using  the  Furnace  may  exist  in  the  most  densely-populated 
cities,  without  causing  the  leaat  nuisanee,  all  smoke,  dust,  and  noise  being  entirely  avoided. 

inie  Foreign  Patent  Rights  of  the  above  are  for  disposal,  affording  CapitalisU  the  most  Csvourable  oppor- 
tunity for  profitable  inveatment.— ifiv^  to  mJMenke  as  above. 
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ADVERTIIEMKNTS. 


To  InYentora  and  Patentees. 

MESSRS.  ROBERTSON  b  CO., 

FATXHT  IOLICXTOK8, 

166,  Fleei-slrttt,    London;   and  99b,  New-iirett 

Birmingham. 
(Of  which   firm  Mr.   J.  C.  ROBERTSON,   the 
Editor  of  the  Mkckamics'  Maoaziws  from  Its 
commencement  in  1828,   is  principal    partner,) 
undertake 

The  procuration  of  Patents 
For  England,  Scotland,  Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busi- 
ness relating  to  Paxbittb. 

Speclflcatlons  Drawn  or  RoTiaed. 

DISCLAIMBBS,  AND  MSM0RANDUM8  OP 
ALTBBATION    PKXPAaXD    AND    BNROLLBD. 

CaToata  Bntered  and  Oppositions 
Conducted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

AdTice  on  Cases  snbmitted^  8tc.  Sec. 

INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per- 
sonally or  by  letter. 

AGENTS:  For  Manchester,  Messrs.  Wise  and, 
Wood,  S,  Cooper-street.  For  Nev  York,  Mr. 
Thomas  Prosser,  11,  Platt-street. 

AdTantagei  of  Registering  De- 
signs for  Articles  of  Utility. 

Under  the  New  Deeigna  Aei,  6  and  7  Vie.  c.  65. 

Protection  for  the  whole  of  the  three  Kingdoms 
by  one  Act  of  Registration. 

Protection  for  a  term  of  three  years. 

Protection  at  a  moderate  expense  (ficom  IS/,  to 
SO/.) 

Protection  immediate,  (may  be  obtained  in  most 
cases  within  a  couple  of  days.) 

Power  of  granting  licenses  for  any  of  the  three 
Kingdoms,  or  any  of  the  cities,  towns,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  number 
of  persons. 

Summary  remedy  for  Infringements. 

For  ^  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Afeehaniet'  Magazine, 
No.  1047,  price  5d.;  and  for  Lists  of  Articles  re- 
gistered under  the  New  Act,  see  the  subsequent 
Monthly  Parts. 

Specifications  and  Drawings,  according  to  the 
Provisions  of  the  Act,  prepared,  and  Registrations 
effected  without  requking  the  personal  attendance 
of  parties  in  London,  by  Messrs.  ROBERTSON  and 
Co.,  Patent  and  Designs  Registration  Agents.  1C6, 
Fleet-street,  and  99b,  New-street,  Birmingham; 
or  by  their  Manchester  Agents,  Messrs.  Wise  and 
Wood,  3,  Cooper-street. 

Ornamental  Designs  also  registered  under  the 
5  and  6  Vic,  c.  100. 


To  Bugineers  and  Boiler 
Makers. 

THE  BIRMINGHAM  PATENT  IRON  TUBE 
COMPANY  Manufacture  Patent  Lap  Welded 
Tubes,  under  Mr.  Richard  Prosser's  Patent,  for 
Marine,  Locomo'.ive  an^  all  Tubular  Boilers.  Also 
Tubes  for  Gas,  Steam,  and  other  purposes.  All 
sorts  of  Iron  Gas'  Fittings.  Works,  Smethwick, 
near  Birmingham.  London  Warehouse,  68,  Upper 
Thames- street. 


Gntta  Percluu 


VHANCOCK'Spi 
Kv  PATENT.  M 


XT  ANCOCK  ft  CO.  solicit 
"■••'-  attention  to  their  very 
superior  manufactures  in 
6UTTA  PERCHA,  tc, 
'  which  they  continue  to 
supply  on  their  usual  ad- 
Tantskgeoiu  terms,  haTlng 
•ecured  an  unlimited  quan- 
tity of  tne  raw  material  previously  to  the  Ute 
speculaiions  in  the  market.  As  LICENSEES 
UNDER  THE  FIRST  PATENT  granted  for  the 
mahuDicture  of  Outta  Pereha,  they  ftartber  be^ 
to  inform  their  Correspondents  that  with  regard  to 
any  dealings  had  with  H.  and  Co.  for  gooda  mann- 
factured  l^  them  under  their  Lleense,  they  are 
ready  to  hold  all  their  customers  haxmleas  and 
indemnified  from  any  proceedings  which  may  be 
threatened  to  be  taJcen  against  them,  by  avt 
PARTiils  assuming  to  be  Patentees  under  anbee* 
quent  Patents;  the  only  stipulation  on  the  part  of 
H.  &  Co.  being  <hat  they  and  their  .Solicitor  shall 
have  the  conduct  of  any  defence  that  may  be  con- 
sidered necessary. 

NOTICES  TO  CO&RSSPONDENTS. 

Errata.— Pa^e  563,  line  2,  of  the  1st  Bxmmple. 
Expunge  the  h  in  15,  and  Me  daeh  over  the  3. 

Page  b7R.—In  the  aecouut  given  of  tAe  Muceee^fld 
application  of  the  Diee  ei^ne  to  the  Minx  «<raai- 
vestel,  the  engine  was  elated  to  hone,  been  "JUted  bg 
Meters.  Bryan  and  Dorkin  " — an  error  of  the  press 
which  hardly  needs  correcHott,  but  U  is  sHU  •««•»- 
sary  to  correct,  as  Messrs,  Bryan,  Donkin,  and  Co^ 
{the  firm  referred  to)  though  known  to  alt  the  worU 
as  makers  of  paper-making  and  other  descriptions  of 
land  machinery,  huve  not  hitherto  {we  believs)  made 
any  trial  of  their  skiU  in  wutrine  steam-engine 
building, 

CONTENTS  OF  THIS  NUMBER. 
Specification  of  Henson's   Railway   Carriage 
Improvements— (v«A  engravings).^,„,^»„,^  577 

Phillip's  Fire  Annihilator   ^ ....^ 679 

Position  of  the  Air- Vessel  in  Pumps.— Wil- 
liam's Trefibs  Pump— Denison's  Patent    Bj 

Mr.  Baddeley .m»..».«.m.. «  MO 

Lloyd's  Air-Exhausting  Machine  ...m... «.  681 

Dr.  Pell's  Geometrical  Theorem.    By  Thomaa 

Wilkinson,  Esq ...^^ Ml 

Mental  Arithmetic— Donn,  De  Moigan,  and 

Crank.    By  Mr.  John  Mullins  .^....^.^ 581 

Description  of  the  Moles   of  Tangiers   and 

Genoa.    By  Sir  Hugh  Cholmley,  Bart. 58J 

New  Method  of  Illuminating  Clock  Diala.    By 

Mr.  George  White— (iPiM  enproviiv')  ^....~  58« 
Eflects  of  Winter  on  Electro-Telegraphic  Com- 
munication.    By  Theodore  G.  de  Chesnel, 

E8q.,C.E ^^  58S 

The  American  Steam  Navy ^^  687 

Specification  of  Freddy's  Patent  Watch  Keys 

{with  engravings),^,. m.........m..m.«i...  588 

Description  of  Murray's  Registered  Compen- 
sating Ball-Lever— (wiiA  m^avta^s) 890 

The  "Times"  Memoir  of  Sir  M.    Isambird 

Brunei.— With  Note  by  the  Editor  ....^...^  591 
Recent  American  Patents : — 

Warner— Cores  and  Moulds  .„.•...•,...  596 

Ruggles— Vinegar  .^ ^^..^  696 

Specifications   of  English    Patents   Borolled 
during  the  week:— 

Haines  — Pacliing  for  Pistons...^.^...  696 

Burch  —  Printing  ^..^.......^...  696 

Barlow  — Railways  6M' 

Day    —    Emery  Cloth ..«  697 

Tuckett— Manure ^......  697 

Weekly  List  of  New  English  Patents ^.^  698 

Weekly  List  of  New  Articles  of  Utility  Regie- 

tered  ....„ ^...  698 

Adrertisementa ^ m. ». ... ^......^m.  ...  698 


xMUSEUM,  REGISTER,  JOURNAL,  AND  GAZETTE, 


No.  1377.]  SATURDAY,  DECEMBER  29, 1849.  [Price  3J.,  Stamped,  U. 

Kdlted  by  J.  C.  lUibcrtaon,  166,  FlMt-ttreet. 

LOMBARD'S  PATENT  HYDRAULIC  ENGINE. 
Fig.  2. 


VOL.  U. 


J>  B 


602 


LOKBAms's  PATIMT  HTDBAULIC  BNOINB. 

tPM«it4Mi»d  J^xm  9i  l$4i9,  i;i  Uio  ir«iiiB  of  Kx.  f  •■«p1»  Itondm  aa^  CPUPWi^OiQii  from  JUxcmO. 
Specification  enrolled  Decmeber  9, 1849.] 


To  all  those  who  reflect  vpnt  the 
rapid  atrides  that  have  been  made  of  late 
years  in  every  branch  of  ttieefaanios,  ft 
must  be  matter  of  surprise  that  the 
science  of  hydraulics  has  made  compara- 
tively so  little  progress.  Various  con- 
trivances, it  is  true,  have  been  applied  to 
the  raising  of  liquids,  by  meiins  of  which 
a  much  larger  quantity  of  fluid  can  be 
raised  in  a  given  time  than  could  have 
been  effected  some  years  ago  ;  but  these 
improvements,  however  valuable,  have 
rather  had  reference  to  the  motive  power 
by  which  pumps  and  other  hydraulic 
machines  may  be  worked,  than  to  those 
machines  themselves. 

Every  person  who  is  but  cunorOy 
acquainted  with  the  principles  upon 
which  pumps  are  constructed,  must  be 
aware  that  tnere  is  one  feature  common 
to  them  all,  however  varied  they  may  be 
in  their  form.  I%ey  have  all  a  piston, 
with  or  without  a  valve,  that  by  moving 
in  a  cylinder,  to  which  it  is  doeely  fitted, 
produces  a  vacuum  in  one  part  (generally 
the  lower)  of  the  cylinder,  which  is  then 
filled  by  the  pressure  of  the  external  air 
upon  the  well. 

The  surface  of  the  piston,  which  is  on 
the  other  side  of  the  vacaumi  is  invari- 
ably exposed,  mediately  or  immediately, 
to  the  action  of  the  external  air. 

Now,  as  there  ia  »  vacuum  on  one 
side  of  the  piston,  it  follows  tbtt  each 
alternate  stroke,  either  upwards  or  down- 
wards, as  the  case  may  be,  moat  be  met 
by  a  resistance  equal  to  a  coJiimn  of  air 
of  the  heifht  of  the  atmosphere,  bavin? 
for  hase  the  are^  of  the  piston,  or  equal 
to  a  column  of  water  having  the  same 
baae,  and  an  altUude  of  32  feet.  This 
b^g  the  utmost  that  can  \m  raised  by 
the  pump,  it  follows  that  the  lorce  to  be 
applied  ta  workifig  the  pump  must  in  all 
cases  be  equal  t«  the  weight  •f  water  to 
be  raised  at  each  stroke,  plus^jln^  friction 
of  the  piatoQ,  &o. ;  so  that  if  a  ton  of 
water  were  proposed  to  be  raieed  at  each 
alternate  stroke  of  the  pistoii^  a  motive 
power  of  more  than  a  ton  w^eight  must 
be  applied. 

The  great  desideratum  is  then  to  neu- 
tralize the  resistance  of  the  aMnosphere, 
and  this  object  appean  to  be  attidned  in 


a  very  simple  manner,  by  the  pnmp  re- 
cently invented  by  Mr.  Lombara,  of 
IViHs. 

It  will  be  seen  that  advantage  is  taken 
of  the  well-knowxi  property  which  fluids 
possess  of  pressing  upwards  and  down- 
wards, to  pla^e  tlw  piston  between  two 
columns  of  water,  so  that  the  ascent  is 
favoured  by  a  force  equal  to  that  which 
opposes  it,  while  the  adjunction  to  the 
piston  of  a  cylindrical  box,  whose  bot- 
tom is  pressed  downwards  at  the  same 
time  aa  the  piston  itself  is  pushed  up- 
v'arda,  neutralizes  the  action  of  the 
atmosphere,  to  which  the  piston  is  ex- 
posed, in  descending. 

The  solution  of  this  problem  of  neu- 
tralizing the  resistance  of  the  air  and 
water  has  led  to  the  solation  of  that 
other  problem,  so  often  tried  in  vain,  of 
working  pumps  by  the  alternate  ascent 
and  deacent  of  boxes  filled  with  water  ; 
and  if  no  disturbing  cause  should  arise 
to  interfere  with  their  proper  action,  it 
cannot  be  denied  that  the  new  invention 
will  be  of  signal  service  in  mining  and 
all  other  operations  where  it  is  necessary 
to  extract  large  ouan titles  of  water. 

All  this  may  be  belter  appreciated  on 
a  perusal  of  the  following  Specificatiooy 
which  has  been  deposited  by  the  nominal 
patentee,  Mr.  Samuda : 

Speeiflcathn, 

The  said  invention  consists  in  obtsiniDg  a 
motive  power  from  tba  risiDg  and  falling 
of  water  reservoirs  or  boxes,  that  fill  and 
empty  themiehes  alternately,  and  a  certain 
arrai^eaoent  of  macbinery  or  apparatus  by 
wbick  the  water  is  ai^plied  for  that  porpoae 
with  aa  little  frictional  resistance  as  may  be. 
The  loest  novel  and  essential  feetnre  of 
these  enrangements.  Is  a  pomp  of  a  pecnliar 
oonstnurtion,  a  side  elevation  of  which  is 
given  In  fig.  1  of  the  accompanying  Illustra- 
tions. A  A,  C  C,  is  a  cylinder,  having  a  lateral 
and  herizontal  arm  on  the  upper  part  at  B, 
and  another  lateral  and  horizontal  ana  at  K : 
O  Ot  Is  a  piston,  the  limit  to  the  ascent  of 
which  is  the  line  ZZ,  and  the  JimH  to  its 
descent  the  line  2' Z^ 

Tbe  cylinder  OEiay  be  in  one  pieoe,  l»nt  it 
is  better  divided  into  three  parts,  aa  in  tlie 
figure,  viz.,  the  middle  one  Z  Z,  Z*  Z\ 
and  the  two  ends  AA,  ZZand  Z^  t^,  CC, 
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ami  UMir  tmpaMm  «cpi»  B 
are  fimly  inltod  to  it 

Fig.  1. 


andK^pidiA 


The  top  of  the  cylinder  At  A  A  it  hermeli- 
eallj  closed  by  «  coTering  of  metal,  leather, 
or  other  tubitance.  On  the  middle  of  thii 
is  plaeed  a  stvAng-boz  I.  A  hole  is  made 
hi  the  middle  of  the  coYering  both  of  the 
box  and  of  tte  eyUnder,  j«it  \urg9  enovgli 


to  admit  the  piston  rod.  Upon  the  oorer- 
ing  of  the  cylinder  a  shaUow  circular  reser- 
voir, RR,  is  placed,  which  hss  a  cover, 
through  which  a  screw,  H  H,  rani,  pene- 
trating also  through  a  hole  in  the  covering 
of  the  cylinder,  which  it  closes  Tery  accu- 
rately. To  the  arm,  K,  in  the  lower  part  of 
the  cylinder  is  jointed  a  bent  tube,  Y,  sur- 
mounted by  a  chamber,  N,  in  which  is  the 
apout,  G.  On  the  top  of  the  bent  tube,  Y, 
if  a  Talve,  AA^,  opening  upwards.  TUi 
valTO  may  have  its  lunge  at  the  circumfer- 
ence, k,  or  near  the  middle ;  and  in  either 
ease  the  point,  A^,  of  its  circumference 
nearest  the  spout  should  be  rather  lower 
wbeif  the  valve  is  down  than  the  opposite 
one,  k.  The  extremity  of  the  spout,  G, 
is  placed  above  the  level  of  this  latter 
poinl^A. 

Fig.  3. 


.Fig.  4. 


Fig.  5. 


The  undermost  part  C  C«  of  the  cylinder 
is  closed  in  a  water-tight  manner  by  a  stuf- 
fing-box ;  ia  the  centre  of  that  there  is  a 
hole,  juit  sufficient  to  allow  the  passsge  of 
the  tube  E  E.  To  the  base  of  the  cylinder 
is  jointed  another  tube  L  L.  Its  uppermost 
part  has  a  lateral  borisontal  arm  B^,  ex- 
actly corresponding  to  the  upper  arm  B, 
and  these  two  arms  are  united  by  a  tube, 
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P  P,  whioli  M  joined  to  them  at  each  end ; 
which  laat  tube  P  P,  has  a  small  perpendi- 
eolar  ann  J,  rising  rather  higher  than  the 
top  of  the  cylinder  A  A^  and  surmounted 
by  a  coTer  screwed  on  it,  and  capable  of 
hermetically  closing  it. 

To  Jhe  tabe,  L  h,  may  be  joined  one  or 
more  tubes,  T ;  the  bottom  part,  X,  is  im- 
mersed in  the  water  to  be  pumped  up,  and 
closed  at  its  lower  extremity  by  a  yalTe,  Q, 
opening  upwards.  The  piston,  O  O,  is 
composed  of  one  or  more  plates  of  metal, 
closely  packed,  to  pre? ent  the  passage  of  air 
or  water  between  the  piston  and  the  cylin- 
der. Inor  near  the  middle  is  a  small  hole, 
to  allow  the  egress  of  air  when  required. 
To  the  undermost  part  of  the  piston  is 
jointed-a  small  cylinder  S,  which  is  pierced 
all  round  with  holes,  whose  united  superficial 
contents  must  not  be  less  than  that  of  the 
horisontel  section  of  the  tube  E  E.  This 
eylindert  S,  has  a  bottom  closely  adapted  to 
it,  but  having  a  large  circular  opening  in  the 
centre  just  sufficient  to  admit  the  tube  E  E, 
which  b  joined  to  it.  The  upper  part  of 
the  tube  E  E,  is  closed  by  a  rabre  U,  which 
opens  upwards  into  the  cylinder  S,  and  may 
have  a  hole  to  admit  of  the  passing  of  the 
air.  The  tube  E  E,  is  a  little  longer  than 
the  middle  part  of  the  cylinder  Z  Z,  Z^  Z^. 
The  piston  rodDD,  is  fixed  to  the  piston, 
as  in  fig.  1,  or  joined  to  it  by  a  bridge,  in 
order  to  leave  the  middle  free,  and  it  may  be 
worked  either  as  in  fig.  2,  by  a  rack  and 
toothed  wheel,  substituting  a  handle  for  the 
motive  power  there  shown,  or  in  any  other 
way. 

Above  the  valve  AA^,  of  the  bent  tube, 
y,  is  a  screw  M,  by  which  it  may  be  kept 
firmly  shut  when  required.  llie  entire 
height  from  the  surface  of  the  water  to  be 
pumped  to  the  top  of  the  cylinder,  A  A, 
must  not  exceed  32  feet.  In  order  to  work 
the  pump,  the  valve,  A  A^,  is  kept  down  in 
the  way  described,  the  screw  H  at  the  top 
of  the  cylinder  taken  out  in  order  to  leave  a 
passage  for  the  air,  and  the  cover  of  the 
arm,  J,  unscrewed.  Water  is  then  poured 
in  through  J,  which  passes  down  the  bent 
tube  PP,  and  fills  the  lower  parts  of  the 
tubes  from  the  valve  Q,  which  remains 
closed,  whence,  gradually  ascending,  it  forces 
the  air  through  the  valve  at  the  top  of  the 
tube  E,  and  tbenoe  through  the  hole  in  the 
piston.  As  more  water  is  poured  in,  the 
piston  is  forced  upwards  till  it  arrives  at  the 
highest  level  Z  Z,  and  the  fiuid  introduced 
through  J  passes  then  by  the  arm  B,  and 
fills  the  part  A  A,  Z  Z,  driving  out  the  air 
through  the  hole  left  by  the  screw  at  H,  and 
the  whole  body  of  the  pump  and  the  tubes 
connected  with  it  are  now  filled  with  water. 
The  Mrew  M,  is  then  raised,  to  allow  free 


play  to  the  valve  at  the  top  of  the  bent  tube* 
V;  the  screw,  H,  is  again  inserted  into  the 
top  of  the  cylinder  A  A,  and  the  box  or 
reservoir  R  R,  filled  with  water,  upon  which 
the  pump  is  in  a  fit  state  for  working. 

Aj  long  as  the  piston  doscends,  the  valvn 
at  the  top  of  the  tube  E  E,  remains  shut  by 
the  mere  effisct  of  the  fluid  above  it,  and  tiie 
water  below  the  piston  having  no  otiier  issue 
but  the  bent  tube  V,  opens  the  valve,  k^  M^ 
at  the  top  of  it,  and  passes  out  through  G. 
As  fast  as  the  piston  descends,  the  space  left 
above  it  is  filled  by  the  atmospheric  pres- 
sure forcing  the  water  to  open  the  valTe  Q, 
and  to  rise  up  the  pipes  T  and  L,  and  pass 
thence  through  BS  P  P,  and  B. 

When  the  piston  arrives  at  its  lowest 
point  Z^  ZS  the  valves  A^  A,  and  Q,  shot 
firo^  their  own  gravity,  and  remain  so  as  long 
as  the  piston  continues  its  upward  course. 

What  the  piston  is  raised,  the  water  is 
displaced  above  it,  and  passes  through  the 
arm  B,  thence  through  the  bent  tube  P  P, 
and  finally  through  B^  into  the  tubes  between 
the  cylinder  and  the  Yalve  Q;  the  water 
thus  introduced  passes  up  the  tube  £,  forces 
open  the  valve  U,  and  at  length  passes 
through  the  holes  in  the  drcumferenoe  of 
the  cylindrical  box  S,  into  the  space  below 
the  piston. 

Thus  at  each  ascent  of  the  piston  the 
water  is  not  thrown  out,  but  merely  dis- 
placed, and  this  with  as  little  resistance  as 
may  be,  since  the  downward  pressure  of  the 
column  above  it  is  neutralized  by  the  upward 
pressure  of  the  column  below  it.  0^  the 
other  hand,  while  the  piston  descends,  what- 
ever pressure  the  external  air  at  the  opening 
of  the  valve,  A  A^ ,  may  exercise  on  the  water 
below  the  piston,  it  will  act  as  much  down- 
wards upon  the  valve  in  the  cylindrical  box, 
S,  as  upwards  upon  the  piston  itself  with 
which  the  cylindrical  box  is  united,  so  that 
here  also  the  forces  will  be  neutralised. 

It  is  this  absence  of  resistance  through 
the  neutralization  of  the  forces  which  forms 
the  groundwork  of  the  invention. 

The  spout,  instead  of  being  placed  below 
the  level  of  the  piston,  may  be  placed  at  any 
height  above  it,  without  materially  increaa- 
ing  the  effort  required  to  work  the  pump. 

A  combined  action  of  two  pumps  may  be 
effected  in  many  ways ;  one,  among  others, 
would  be  by  placing  a  trough  between  the 
two  spouts  to  receive  the  water  as  it  issuee 
from  them,  and  by  working  them  together 
by  a  rack  or  toothed  wheel,  or  in  any  other 
manner. 

Another  mode  would  be,  by  joining  the 
tubes  L  L,  of  two  pumps  by  a  third  bent 
one  T  T,  to  which  there  should  be  joined  a 
pipe  of  communication  with  the  water  to  be 
raised,  common  to  both  pomps. 
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Another  mode,  again,  wonld  be  bj  pre- 
senring  the  eame  arrangement  as  jnst  spoken 
of,  bnt  snpressing  the  arm  B^,at  the  lower 
part  of  the  cylinders,  as  well  as  the  bent 
tnbes  P  P,  and  nniting  both  cylinders  by 
means  of  a  horicontal  pipe.  The  tnbe,  by 
means  of  which  the  body  of  the  pnmp,  with 
its  adjuncts,  is  filled  with  water,  in  order  to 
put  it  in  a  worlcing  condition,  should  then 
be  joined  to  the  bent  tube  of  communication, 
and  should  open  as  well  into  the  horisontal 
tube  aboTe. 

The  communication  between  the  two  cy- 
linders may  take  place  from  B  to  B,  as  in 
the  instance  just  cited,  l^ut  without  any 
second  communication;  the  pipe  J,  being 
still  joioed  to  the  lower  part  of  the  cylinder 
or  pipes  below  it,  and  communicating  as 
well,  with  the  horisontal  pipe  which  unites 
the  two  cylinders  at  the  upper  arms. 

The  motlTe  power  is  produced  in  the  fol- 
lowing manners— The  two  pumps  con- 
structed each  in  the  peculiar  manner  repre- 
sented in  fig.  1,  and  before  described,  or 
with  any  modifications  of  which  the  same 
is  practically  susceptible,  are  placed  in  jnzta- 
position,  as  shown  in  fig.  2,  as  though  they 
were  to  be  worked  by  hand,  or  other  extra- 
neous force. 

An  oscillating  beam  W,  is  supported  on  a 
centre,  y,  and  carries  segments  of  toothed 
wheels,  YY,  which  work  into  the  toothed 
parts  of  the  piston-rod,  PP.  At  the  extremis 
ties  of  the  beam,  WW,  are  segments  of 
larger  circles  to  the  radii,  yW.  To  each  of 
these  a  chain,  band,  or  rope  is  suspended, 
having  an  open  box,  a*  a,  fixed  to  the  lower 
end  of  it. 

Underneath  the  spouts  GO,  are  placed 
stationary  reservoirs,  or  open  boxes,  b^b, 
furnished  at  the  part  farthest  from  the  spout 
with  valves,  c*e. 

The  reservoirs  or  boxes,  a^a,  have  wheels 
or  rollers  fixed  to  them  at  each  side,  running 
in  grooves,  d^d.  At  the  bottom  of  the 
sides  nearest  the  pump  is  a  valve,  ef,  open- 
ing outwards,  baring  the  hinge  at  e^  and  e. 

The  machine  being  thus  dispased.  Is  set 
in  movement  by  pulling  one  of  the  cords 
or  chains  suspended  at  the  extreme  point  of 
the  beam  WW,  and  thus  raising  one  of 
the  pistons  and  depressing  the  other  by  the 
action  of  the  toothed  segments,  above  de- 
scribed. 

If  the  right-hand  cord  be  pulled,  the 
right-hand  piston  will  be  depressed,  and 
forcing  out  the  water  at  G,  will  fill  the  sta- 
tionary reservoir,  b.  If,  then,  the  left-hand 
cord  is  pulled,  the  left-hand  piston  will  be 
depressed,  and  the  second  reservoir  filled. 

But  when  the  last-mentioned  moveable 
reservoir  a,  reaches  the  lowest  point,  the 
opposite  one,  a,  arrives  at  the  highest,  where- 


upon the  valve,  e,  being  opened  by  the  strik- 
ing of  the  tappet,  y,  against  the  end  of  the 
lever,  t',  revolving  about  the  fulcrum,^',  with 
an  iron  rod  attached  to  the  valve,  or  by  any 
other  contrivance,  the  water  escapes  and  con- 
tinues to  flow  till  it  has  filled  the  reservoir, 
a :  as  soon  as  that  happens,  it  descends  till  it 
arrives  at  the  lowest  point,  when  the  valve, 
e/,  opens  and  lets  out  the  water. 

Meanwhile  the  opposite  reservoir,  a^, has 
attained  its  highest  point,  and  the  valve,  i, 
being  opened  in  a  similar  way,  the  water 
g:nshes  out  and  fills  the  reservoir,  after  which 
it  descends  by  its  own  gravity,  and  the 
empty  one,  a,  rises;  a*,  it  then  emptied 
when  it  reaches  the  lowest  point,  and  is 
filled  in  the  way  just  described,  and  thus 
a  continuous  movement  up  and  down  is 
maintained  by  the  alternate  filling  and 
emptying  the  two  reservoirs. 

The  whole  force  arising  from  the  weight 
of  the  water  in  the  reservoirs,  acting  thus  at 
the  end  of  the  lever  YW,  may  be  applied 
(less,  of  course,  the  friction,}  as  a  motive 
power  to  any  other  machine ;  and  if  their 
contents  be  more  than  that  of  the  cylinder, 
Z,Z,ZSZS  which  the  piston  traverses, 
there  will  be  a  surplus  of  water  besides. 

The  rollers  of  the  moveable  reservoir,  on 
the  side  nearest  the  pump,  are  either  sepa- 
rated or  united  together  at  each  side  of  the 
upper  part. 

The  valve  of  the  moveabls  reservoirs  is 
kept  closed  by  means  of  two  rollers  running 
along  the  raised  edge  or  side  of  the  grooves, 
in  which  the  rollers  of  the  reservoirs  run,  or 
on  the  side  of  other  grooves  in  the  same 
plane ;  and  at  the  extreme  point  to  which  the 
reservoir  descends,  an  opening  is  made,  by 
means  of  wiiich  they  may  be  thrust  out  by 
the  weight  of  the  water  pressing  against  the 
valve,  and  allow  this  last  to  open. 

The  reservoir,  with  its  rollers,  is  repre- 
sented in  fig.  3,  in  which  the  upper  rollers 
appear  united  as  in  the  modification  above 
described. 

The  way  in  which  the  opening  of  the 
valve  takes  place  is  shown  in  figs.  4,  and  5. 

At  a  short  distance  above  A,  the  lowest 
point  reached  by  the  reservoir  in  descend- 
ing, ss  at  C  in  the  figure,  the  side  of  the 
groove  terminates,  and  the  wood  is  ^t 
away  in  a  sloping  direction,  CJ.  From  a 
certain  distance,  B,  down  to  A,  an  iron  bar 
is  placed  on  the  same  plane  as  the  edge 
CM,  and  of  the  same  width ;  this  bar  is 
united  to  the  upright  HI,  in  such  sort  as 
not  to  impede  the  passage  of  these  last  rollers 
or  of  those  attached  to  the  reservoir ;  the 
space  between  B  and  C  is  filled  up  by  a  bit 
of  wood  or  metal  D,  fixed  to  a  bar  centred 
on  the  point  S,  and  out  of  the  reach  of  the 
path  of  the  reservoir. 
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As  long  as  the  reserToir  descends,  the 
part,  D,  remains  in  its  place,  and  the  roller 
runs  o?er  it,  and  thence  over  the  bar,  BA, 
as  though  the  side  of  the  groove  had  been 
entire  down  to  a,  as  in  fig.  4 ;.  when  it 
arrives  at  this  point,  having  nothing  to  keep 
it  level,  it  is  thrown  oat  by  the  pressure  of 
the  water  to  the  level  of  HJ,  and  the  valve 
opened. 

On  the  ascent  of  the  resenroir,  the  valve- 
rollers  mil  up  the  bar,  6A,  on  the  plane, 
HJ,  till  they  arrive  at  J,  whence  they  run  up 
the  incUne,  TC,  displacing  the  part,  D, 
which  turns  upon  S,  as  shown  in  fig.  5,  and 
when  they  arrive  at,  CD,  returns  to  its  place, 
which  the  rollers  running  up,  CM,  prevent 
the  valves  from  opening. 

In  order  to  prevent  the  reservoir  from 
ascending  until  it  is  entirely  emptied,  a  lever, 
/im,  as  in  fig.  2,  is  placed  a  little  below  the 
bottom  of  its  course,  with  a  funnel  over  the 
end  of  the  longer  arm,  and  a  weight  at  the 
abort  end,  /,  just  sufficient  to  counterpoise 
the  funnel.  A  bar  tt  o  a,  is  united  at  the 
lever-end  to  another  o  p  q,  above  the  reser- 
Toir.  It  is  moveable  sibout  each  of  the 
points,  a  and  o,  and  lastly  the  hiopq, 
tarns  about  p,  which  is  fixed.  The  water 
escaping  from  the  reservoir  falls  upon  the 
funnel,  and  weighing  thus  upon  the  end  of 
the  lever  m,  before  it  issues  from  the  fun- 
nel, forces  it  down,  raising  at  the  same  time 
the  bars,  n  o  and  opq,  bo  that  the  end  of 
this  last  pressing  upon  the  roller  of  the  re- 
servoir prevents  it  from  ascending  until  the 
water  ceases  to  fall  upon  the  end,  m,  of  the 
lever. 

The  same^contrivance  may  be  adopted  for ' 
the  reservoir  which  is  being  filled,  and  it 
will  be  obvious  that  the  centre  of  the  bar, 
u  0,  may  be  placed  on  the  other  sidls  of  the 
fulcrum,  kt  in  which  case  the  fulcrum  of 
op  q,  must  be  at  o  instead  of  p. 


MiaCBISVOUB  SrFBCTS  OF  P&B]fIUll»»  — 
B.0TAL  AOniCULTUBAL  SOCIBTT'S  PMZBS 
FOR  PORTABLB  STBAM  BN6INE8. 

Sir, — In  1847,  the  award  of  prizes  bj 
the  officials  of  the  Royal  Agncnltural 
Society  of  England,  at  their,  meeting  in 
Northampton,  was  the  sabjeet  of  severe 
and  deserved  animadTersion  in  your 
Magazine.*  At  that  time,  Mr.  Josiah 
Parkes  was  the  Society's  consulting  en- 
gineer, but  he  has  since  been  superseded 
oy  Messrs.  Easton  and  Amos,  who  acted 
■a  the  professional  advisers  of  the  Society 
upon  the  occasion  of  their  late  meeting 

•  Vol.  zlviL,  pi«ei  114  and  187. 


at  Norwich.  These  gentlemen  have  long 
been  well  known  in  the  engineering  world, 
and  might  have  been  considered  good 
judges  of  ail  mechanical  matters.  At 
any  rate,  whatever  difilculties  they  might 
have  discovered  in  dealing  with  the  deli- 
cate differences  of  drUU,  or  in  cleverly 
calculating  the  c^abilities  of  enrioiis 
c«Zffva/or«— however  muck  they  mif ht 
have  been  pen^xed  with  thepunling 
peculiarities  of  ploughs^  or  haltaeiiiated 
bv  the  haraaring  hardsbipa  «f  kmrrows — 
although  they  might  have  proved  remisi 
in  reckoning  up  the  recondite  remarka- 
bihties  of  raket,  or  in  semtraising  the 
Bubtihies  of  scarifiers — no  person  would 
have  thought  they  could  have  been 
at  fault  in  selecting  the  salient  supe- 
riorities of  sUam  engines.  And  yet,  the 
award  of  the  steam  engine  pnzea  (al 
Norwich)  has  again  gi?en  very  general 
and  extensive  dissatisfaction. 

The  extensive  and  increasing  employ- 
ment of  steam  power  by  sgricnlturats, 
has  given  great  importance  to  this  ss^ 
jsel,  and  induced  numerous  manufte- 
turers  to  turn  their  attention  U9  the 
production  of  steam  engines,  in  which 
portability,  simplicity,  durability,  and 
economy  of  fuel  should  be  combined  with 
the  other  requisites  for  farming  purposes. 
The  demand  thus  created,  and  the  efforts 
made  to  supply  it,  are  strikingly  shown 
by  the  fact  of  eighteen  portable  steam 
engines  having  been  exhibited  at  the 
Norwich  meeting,*  besides  which,  others 
were  excluded  by  informality  in  the 
entry. 

The  following  tabular  particulars  of 
those  exhibited  are  compiled  from  the 
Royal  Society's  catalogue: — 

[See  psge  607.] 
Upon  the  face  of  these  data,  it  would 
seem  evident  that  the  two  prize  engines 
should  have  changed  places,  and  such  is 
the  opinion  of  most  persons  conversant 
with  the  facts  of  the  question.  The  en- 
gine of  Messrs.  Ransomes  and  May 
attracted  much  attention  at  the  meetings 
as  well  from  its  general  excellence  as 
from  its  having  the  novel  property  of 
locomobiHty.  lliis  engine  threatening'  to 
prove  a  formidable  competitor,  was  got 

*  The  ioereasing  demand  for  steam  engines  among 
agriculturists  is  also  shown  by  the  fkct,  that  as 
Messrs.  Clayton,  ShuCtleworth,  and  Cats  worka  at 
Lincoln,  the  aTenge  yearly  production  of  yortablo 
iteaia  englAes  fsi  agxteultiual  puiposes  is  iktmpm- 
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1 

1 

HorKf  power. 

DocilpUoti  of  boiltrp 

Dlneler  of  ejUader  In  inekM. 

oJXS:    S^IJSSSSK:    wwMMM 

Stroke  in  inehM. 

sis-  iliiilai^  ssSSS 

Revolutions  of  crank-shaft 
per  Tnnmte. 

DiAi^eter«f  fly-wbod. 

cwt.  qn.  lbs. 
4       0      0 

4  0      0 

5  0      0 
5        0      0 

5  1     14 
10        0      0 

7  0      0 

8  0      0 

6  "T     1 

6        2      I 

3    *"i"    Ocach. 
8       0      0 

6    "o"    Oeach. 
3       2      Oeach. 

Weight  of  fly. wheel. 

t^l  t^ti  tti  ill  ^l  tti^f 

Pressure  in  lbs.  per  Inch. 

Time  required  to  laise  the  steem  te 
working  pressure  from  water  at  60« 

;  s§s:  sssissss:  !§§§§?• 

Fuel  required  for  ditto,  ditta 

28S5  a3;S§gfeSgS:  £SfS2S?» 

Consumption  of  f\iel  per  hour. 

isiSsiiggSsMSisSSS?^ 

Price. 

rid  of  by  »  trick.  The  engine  was  de* 
signed  to  barn  coke  only ;  at  the  trial, 
the  judges  compelled  cooi  to  be  used. 
The  highest  prise  was  ultimately  awarded 
to  the  six -horse  power  engine  said  to 
be  '*  improved  and  mannfttctured/*  by 
Messrs.  Garrett  and  Sons.  Rumour  hav- 
ing thrown  considerable  doubt  upon  the 
fact  of  this  engine  being  really  the  pro- 
duction of  the  **  Leiston  Works,"  pre- 
vious to  the  adjudication,  the  question 
was  put  to  Mr.  Garrett,  who  answered, 
**  upon  his  honour,"  in  the  affirmative. 
Subsequent  inquiry,  however,  confirmed 
tile  suspicions,  that  these  engines  were 
not  '* home  made,'' — and  an  intimation 


was  given  to  the  Society  of  the  fraud  that 
had  been  practised  upon  them. 

Pending  the  probability  of  the  Society 
taking  any  steps  in  the  matter,  I  forbore 
to  make  mention  of  the  circumstances ; 
but  further  ddicaey  is  rendered  needles* 
by  the  appearance  of  the  following  letter, 
in  the  Londen  Letter  Bag  of  Nov.  10th, 
addressed-— 

To  the   Siffht   Htmovreble   the  Sari  of 

Chiehetter,  Preeident  qf  the  Bofal  AffH* 

cultural  Society  of  England. 

My  Lord,— I  have  before  me  the  printed 

programme  of  the  annual  meeting  of  your 

Society,  held  at  Norwich  in  July  last,  the 
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awards  of  priMi  upon  that  occasion,  and 
diTcn  other  docnmeots  referring  to  the  pro- 
oeedingf  there,  and  the  general  condact  of 
yonr  Society.  Yonr  Lordship  will  agree 
with  me,  that  the  nsefioLlness  of  a  pnhlic 
Society  is  contingent  upon  its  possession  of 
pnhlic  confidence ;  and  that,  in  the  case  of 
a  Society  which  sedcs  to  enconrage  the  scien- 
tific development  of  industry  by  awarding 
pecuniary  or  other  prises  in  recognition 
of  superior  merit,  nothing  can  be  of  greater 
importance  than  the  Me^rity  with  wUch  its 
decisions  are  formed,  and  the  impwrHaliiy 
with  which  its  prizes  are  distributed.  I 
deeply  regret  the  occasion  which  has  re- 
quired my  intervention ;  but  tliat  regret  is 
oonsiderably  qualified  by  the  reflection  that 
your  Lordship,with  the  Trustees,  Vice-presi- 
dents, and  Council  of  the  Society,  will  not 
fail  to  perceive  the  paramount  necessity  of 
an  immediate  and  full  inquiry  into  the  sub- 
ject to  which  I  am  about  to  call  your  atten- 
tion, as  affecting  the  character  and  endan- 
gering the  existence  of  your  valuable  body. 

"  The  enconragement  of  men  of  science 
in  their  attention  to  the  improvement  of 
agricultural  implements '' .is  one  of  your 
published  <<  objects.'*        jy 

Among  the  prises  awarded  at  Norwich, 
was  one  of  50/.,  *'  For  the  best  portable 
steam-engine,  applicable  to  thrashing,  or 
other  agricultural  purposes." 

This  prize  of  50/.,  was  awarded  to  Messrs. 
Richard  Garrett  and  Sons,  of  Leiston  Works, 
Sazmundham,  in  Suffolk — as  were  several 
other  prises. 

The  award  wss  made  at  the  instance  of 

Sur  Consulting  ENOiNax&s,  Messrs. 
liton  and  Amos,  of  London. 

With  the  exception  of  the  boUer  and  the 
fly-wheel,  theengioe  for  which  Messrs.  Gar- 
rett obtained  this,  the  highest  prize,  and  the 
only  50/.  prize,  was  manidfactured  by  Messrs. 
Baston  and  Amos,  of  London,  the  consult- 
ing engineers  of  the  Society,  upon  whose 
judgment  the  award  was  made ! 

Can  anything  more  derogatory  to  the 
character  of  the  Royal  Agricultural  Society 
of  England  be  imagined  ? 

Can  anything  more  nnfkir  to  the  candi- 
dates, more  destructive  of  public  confidence, 
or  more  detrimental  to  the  best  interests  of 
the  Society  be  conceived  ? 

Your  Lordship  is  not  answerable  for  this 
abominable  abuse  of  your  confidence.  The 
Society  is  not  to  be  prejudiced  by  acts  to 
which  they  were  not  parties.  The  council  will 
see  the  absolute  necessity  for  inquiry  ;  and 
if,  in  matters  of  science  and  engineering 
skill,  the  judges  require  the  guidance  of 
profeiiional  men,  tbe  most  efficacious  mea- 
sures for  preventing  a  repetition  of  this  un- 


just appropriatiott  of  your  fknds  by  jomr 
officials  mnst  and  vrill  be  adopted. 

Jambs  Aci^nd. 
88,  Upper  Thamet-gtreet,  London. 

Id  the  printed  list  of  prises,  pablisfaed 
and  distributed  at  tbe '  meeting  in  qaes- 
tion,  tbe  award  of  the  steam-eDg^ne 
prizes  appeared  blank. 

More  striking  illastrations  of  the  Ame- 
rican theory  of  *'  the  mischieyoas  efiects 
of  premiums,*'*  could  hardly  be  found, 
than  those  so  repeatedly  furnished  hj 
the  proceedinsB  of  the  Boyal  Aerieoltn-' 
ral  Society  of  England.  Unless  this  tml  j 
importunate  Institution  can  secure  the 
assistance  of  judges  of  tntegrity,  as  well 
as  of  skiU— of  impartiality,  as  well  as 
talentf  the  giving  away  of  prises  will  be- 
come a  practice  "  more  honoured  in  the 
breach  Uian  tbe  observance." 

I  am,  Sir,  yours,  &o., 

William  Baddblet. 

29,  Alfred-street.  Islington, 
December  19, 1849. 


GLTPHOO&APRT. 

Sir, — In  the  Mechanics*  Magazine 
for  November  17,  1849,  there  is  con- 
tained an  account  from  one  of  your  con- 
tributors of  a  new  method  of  electro* 
typing.  The  writer  there  first  describes 
a  part  of  Mr.  Edward  Palmer's  patent 
Gryphograpby,*with  these  disadvantages: 
First ;  that  he  uses  a  plain  copper  plate, 
while  we  use  a  black  one — that  he  pro- 
poses a  black  ground,  while  we  use  a 
white  ground,  so  that  when  a  line  is 
drawn  through  the  white  ground,  the 
black  plate  shows  the  line  like  an  ink 
or  pencil  line,  enabling  the  artbt  to  see 
at  once  much  of  his  effect.  Tour  ow- 
respondent  depends  upon  the  composi- 
tion for  obtaining  a  sufficient  depth  for 
printing  from,  thus  hampering  or  en* 
tirely  preventing  the  freedom  of  hand 
necessary  to  works  of  art  We  use  a 
Tery  thin  ground,  and  depend  upon  an 
after  process  to  give  what  depth  we 
please,  either  for  the  hand  or  steam 
press.  But  the  thinnest  white  ground 
that  we  .could  possibly  use,  so  hampered 
the  artist,  that  very  few  would  use  it; 

•  Vol.  xlvll..  p.  65. 
*  I  do  not  mean  to  lajr  that  your  oorreapondeot 
hat  copied  Mr.  Palmer't  indention,  and  aent  tt  for 
hit  own  ;  it  It  quite  pottihle  that  he  may  have  Ut 
upon  the  ideahimtelf,  it  being  to  obTloui  a  thought, 
that  it  hat  been  tuggeated  to  me  by  teveral 
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mil  asked  for  the  common  etching  ground, 
upon  which,  as  is  well  known,  the 
ehoicest  work  is  done.  Thus,  from  the 
experience  of  thousands  of  blocks  pass- 
ing through  our  hands,  and  personal 
intercourse  with  most  of  the  leading 
artists  in  our  line,  we  were  obliged  to 
throw  aside  even  the  thinnest  white 
ground,  and  to  introduce  the  ordinary 
etching  ground.  (That  this  is  the  case, 
our  circular  issued  at  the  time,  and 
which,  together  with  several  other  speci- 
mens, I  inclose,  will  abundantly  prove ;) 
80  that  now  we  can  do  all  kinds  offac' 
simile  work  or  etchings  for  the  surface 
press.  Our  maps  and  writing  we  en- 
grave, and  so,  in  fact,  obtain  copper-plate 
engraving  at  the  surface  press. 

Next,  as  regards  the  batteries  and 
electrotyping,  your  correspondent  says 
that  the  rotary  magnet  is  better  omitted 
for  small  things.  Now,  as  regards  blocks 
for  books,  and  also  electrotyping  from 
wood  blocks,  of  which  we  do  a  great 
number,  the  majority  of  them  are  small ; 
these,  instead  of  taking  a  fortnight,  we 
do  in  two  days  by  the  aid  of  '*Mr. 
Smee's  very  inefficient  batteries,'*  many 
of  which  we  have  had  in  constant  use 
for  these  ten  years ;  and  surely  the  prac- 
tical value  of  a  battery  should  be  judged 
of  by  its  consumption  of  sine,  acid,  £c., 
as  well  as  by  the  quantity  of  electricity 
furnished.  As  to  the  use  of  the  rotary 
magnet  where  the  pole  is  very  large,  it 
seems  to  roe  quite  worth  experimenting 
npoui  as  by  the  use  of  the  induced  cur- 
rent to  be  obtained  from  the  coil,  lareer 
depositions  might  be  secured;  and  I 
should  also  suppose  that  many  other  in- 
teresting results  might  be  obtained.  But 
it  is  one  thing  to  make  a  model,  or  to 
produce  some  one  or  more  unique  or 
curious  works  of  art,  the  result  of  care- 
ful and  even  tedious  or  laborious  experi- 
ment, and  another  thing  to  make  a  busi- 
ness of  the  same.  For  instance,  if  any 
one  will  call  at  my  office,  I  shall  be 
happy  to  show  him  a  surface  block  in 
copper,  of  good  and  suitable  depth  for 
printing;  ue  same  obtained  Arom  a 
China  ink  drawings  done  with  a  pen ; 
but  I  should  be  very  sorry  to  have  to  do 
a  number  of  them. 

I  am,  Sir,  yours,  &c., 

Abdiel  Hawkihs. 


oij 


lie  Offlce.  79,  Sboe  lane, 
Lber  14, 1849. 


ON  MULTIPLE  ALOKBax;  AND  ON  TS88A- 
IlINBS.  BT  JAHS8  COCKLS,  BSd.,  M.A., 
BARRlSTSa-AT-LAW. 

Sir, — ^The  acknowledged  advantage  of 
dbtinct  scientific  nomenclature  must  ne 
my  excuse  for  troubling  you  with  the 
following  short  attempt  at  a  classification 
of  systems  of  Multiple  Algebra.    Al- 
though in  terms  confined  to  Quadruple 
Systems,  the  accompanying  remarks  are, 
with  the  necessary  and  obvious  exten- 
sions, applicable  to  all  multiple  systems. 
I  am.  Sir,  yours,  &o., 
Javbs  Cocklb. 
S,  Pump-Conrtt  Temple,  December  15, 1849. 

When  all  powers  of  the  imagtnaries 
higher  than  the  first  are  capable  of  being 
expressed,  either  by  real  quantities,  or 
by  linear  functions  of  the  imaginaries, 
we  have  a  quadratic  system.  And,  if 
we  adopt  the  notation  of  my  last  paper 
(vide  suprOf  pp.  557 — 8),  we  have 

as  the  most  general  manner  in  which  the 
square  of  an  imaginary  can  be  exoressed. 
According  to  the  form  taken  in  aifierent 
cases  by  the  above  expression,  I  propose 
to  divide  the  systems  into  two  groups, 
and  to  give  to  those  groups  the  respective 
names  of  ordinary  and  extraordinary. 
The  extraordinary  systems  may  again  be 
separated  into  two  classes — regular  exi^ 
irregular. 

The  Ordinary  Systeme. 
Under  this  head  I  propose  to  class 
those  systems  in  which  the  square  of 
each  of  the  imagtnaries  is  a  real  quan- 
tity, positive,  negative,  or  «ero.  The 
more  prominent  of  these  systems  are  the 
Quaternion,  Tessarine,  Coquatemion, 
and  Cotessarine ;  the  first  and  third  of 
which  are  abnormal^  and  the  second  and 
fourth  normal. 

The  Extraordinary  Systems, 
Of  these  systems,  whieh  would'appear 
in  general  to  be  very  intractable,  some 
which  I  propose  to  call  the  regular  sys- 
tems seem,  on  the  ground  of  symmetry, 
to  present  facilities  superior  to  the  others, 
which  I  would  denominate  irregular. 

1.  Thb  Reoulah  SrsTBMS.  These 
systems  are  those  in  which  the  square  of 
a  takes  the  form 

tf  +  a*  +  03  +  r)c, 

DD  3 


610 


ON   MULTIPLE    ALOBBRA*-AND    ON   TES8AR1NES. 


and  in  which  /3'  is  ohtained  from  the 
above  by  interchanging  a  and  /3 ;  and  y' 
by  interchanging  a  and  y. 
■  When  b=c,  the  squares  of  all  the 
imfginaries  are  identical.  When  a^O, 
and  b^Oy  we  have 

a*-08+r)c,/5«-(a  +  y)e, 
and  r*^(a  +  P)e; 

and  when  e==  + 1,  we  have  probably  the 
simplest  of  the  regmiar  svstems.  In  the 
regular  systema  die  reu  quantities  in- 
volved in  each  of  the  ezpresaiona  for  the 
squares  are  identical. 

2.  Thb  Irregular  Ststexs  are 
those  in  which  the  expressions  for  the 
squares  of  the  imaginaries  do  not  all 
involve  the  same  real  quantities.  Ver- 
haps  the  least  intractable  of  the  irre- 
gular systems  is  that  in  which  ^ 

«»-±(P+r)i/3«-+(«+r). 

and 

r»  =  ±(a  +  |8), 
and  the  corresponding  svstems  formed  by 
varying  the  positions  of  the  signs  above 
given. 

If  we  use  the  terms  regular  and  irre- 
gular in  reference  to  the  ordinary  sys- 
tems, the  Quaternion  and  Gotessarine 
systems  are  regular,  the  Tessarine  and 
Coquatemion  are  irregular. 
On  Testarinee, 

Let  M  be  the  true  modulus  of  a  Tessa- 
rine, then  (Meehaniee' Magaxiite,  vol.  1., 
p.  534), 

M»-(w+y)«  +  (*±z)«....(a.) 

Suppose  ihat 

g^Mu,  aadzmMtf; 
substitute  these  values  for  to,  or,  y,  z,  in 
equation  (a.),  and  divide  both  sides  of 
the  result  by  M*.    We  shall  have 

as  the  result.  Now,  since  #»  t,  «,  v,  are 
all  reo/,  we  may  consider  the  last  equa- 
tion as  identical  with 

1  -  (eo9,  p)*  +  {gin,  p)«, 
and  we  may  suppose  that 

«+iimeo«.ji,  and  <+»■■««. ^. 

Let 

•»f  eof.  pt  then  ti«  +(l'-f)  eo«.  ji. 

So,  if 

im*r»in,p;  then  9>»+(l'r)  nil.  j». 

Hence  we  see  that  in  place  of  the  con- 
stituents t#,  »f  g,  Zf  of  a  tessarine  we 


may  introduce  four  new  quantities,  M, 
p,  ^t  and  r,  between  which  and  the  old 
there  exists  besides  the  relation  (a.)  the 
following,  VIE., 

fffnMg  eo«.  p,  draMr  9m,p, 
y  —  +  M(l — ^)eo*.  p, «  «  +  M  (1  -  r)  Jta.  ji. 
It  is,  however,  easy  to  see  that  the 
last  four  equations  involve  the  condition 
(a.).  We  now  see  that  a  tessarine  may 
be  put  under  the  following  form  : 
M[qeo9,p  +  ifr  8in, p±f(l'^q) toe. p± 

where  f,  /,  ^,  are  the  tessarine  ima- 
ginaries. 

In  connection  with  this  part  of  the 
subject,  the  reader  may  refer  to  my 
paper  '*  On  the  Tessarine  Algebra,** 
published  at  pp.  558—9,  of  vol.  1.  of  this 
work. 

I  may  add  that,  in  the  above  equation 
(a.),  although  we  may  change  the  signs 
of  tf  and  X,  as  well  as  of  y  and  z,  yet 
we  shall  not  by  that  means  increase  the 
number  of  values  ai  the  tessarine  modu- 
lus— ^whieh  ere  four  only. 

Jambs  Cocixb. 

PoeUeript,  —  I  presume  that  the  ^ 
which  occurs  in  the  co-efficient  of  «,  in 
the  first  line  of  page  57  of  the  LHar^ 
for  1850,  is  a  misprint  for  h\ 

Second  PoeUcrtpU-^Tht  dooUe  sign 
which  occurs  in  the  above  expression  for 
a  tessarine  is  connected  with  the  signs 
which  occur  in  the  modulus. 

REPLY  TO  MR.   COCKLE'S    aUERT  (sUTRA, 
P.  557,).    BY  DR.  BURNS,  OF  ROCHRSTRR. 

Sir, — In  reply  to  Mr.  Cockle's  query 
contained  in  No.  1375  of  the  Afeehaniee* 
Magazine,  I  have  merely  to  state  that 
by  transposing  the  last  term  of  his  equa- 
tion it  becomes 

^.^.«._^.  (i)'- (5)', 

and  the  right-hand  side  being  the  fifth 

power  of  fL ,  I  inferred  that  the  left 

55 
must  also  be  the  fifth  power  of 

«+ Jl ,  hence  «-  -~  «0, 

a  5ab 

and  on  trial  found  that  this  divisor  de- 
pressed the  equation  to  a  biquadratic 

I  am,  Sir,  your  obedient  servant, 

William  Burns. 

Newton-temn,  RoehMttf,  DtotndMf  19.  MM. 
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The  Lobds  or  thb  Admiralty  some 
time  ago  proposed  to  several  of  the  lead- 
ing Steam  Engine  Manufacturing  houses 
the  following  questions : — 

Quest.  1.  What  is  the  highest  pres- 
sure you  have  in  anj  case  put  upon 
steam  boilers  of  your  own  construction  ? 

Quest.  2.  What  is  your  opinion  of  the 
advantages  in  regard  to  power,  economy, 
weight,  space,  &c.,  of  introducing  steam 
of  greater  pressure  than  that  now  com- 
monly used  in  marine  boilers  ? 

Quest  3.  To  what  extent,  and  with 
what  precautions  are  you  prepared  to 
recommend  an  increase  of  pressure,  due 
regard  being  had  to  the  safety  and  dura- 
bility of  boiler  and  machinery  ? 

Messrs.  Seaward  and  Capel  have  pub* 
lished,  in  a  pamphlet  formj  the  letter 
which  they  sent  in  to  the  Admiralty  in 
reply  to  these  questions.  To  clear  the 
way  to  an  impartial  consideration  of  the 
points  submitted  to  them ,  they  give  thefol- 
lowingretrospective  sketch  of  the  progress 
hitherto  made  in  the  application  of  steam 
power  to  the  Royal  Marine  Service : 

It  is  necessary  to  premise  that,  within  the 
last  few  years,  a  very  marked  ehange  has 
taken  place  in  the  mode  of  working  steam 
engines  employed  in  navigation;  formerly 
the  most  eminent  engineers  were  content  to 
employ  steam  of  an  expansive  force  of  not 
more  than  about  foor  or  five  pounds  per 
square  inch  above  the  pressure  of  the  atmo- 
sphere ;  that  is,  with  the  aid  of  the  vacnnm, 
making  a  positive  pressure  of  about  20  lbs. 
to  tlhe  iqnare  inch ;  and  it  was  then  usual 
to  cut  off,  or  arrest  the  flow  of  the  steam 
when  the  piston  had  travelled  about  two- 
thirds,  or  three-fourths  of  its  range ;  but  at 
the  present  day  it  is  quite  common  to  em- 
ploy steam  of  the  expansive  force  of  10  to 
12  lbs.  pressure,  and  in  many  instances  as 
much  as  15,  20,  and  25  lbs.  pressure,  above 
the  atmosphere  ;  that  is  to  say,  steam  of  a 
positive  pressure  of  from  25  to  40  lbs.  per 
square  inch  ;  furthermore,  it  is  now  usual  to 
cut  off  the  flow  of  steam  at  a  much  earlier 
part  of  the  stroke ;  that  is  to  say,  when  the 
piston  has  travelled  only  three-filths,  or  one* 
half,  or  only  two>fifths,  of  its  range. 

It  is  an  undoubted  fact,  that  since  the 
introduction  of  the  new  system  of  working 
the  marine  steam  engine,  there  has  taken 
place  a  remarkable  augmentation  in  the 
speed  of  steam  vessels,  compared  with  former 
days  ;  many  persons  noticing  this  fact,  have 
hastily  condnded  that  this  increased  speed 
is  mahily,  if  not  wholly,  attributable  to  the 


introduction  of  the  high  elastic  steam  and 
greater  expansion ;  this  opinion,  however, 
'  is  by  no  means  well  founded :  many  circum- 
stances have  conspired  to  give  the  increased 
speed  now  noticed  in  steam  vessels.  la  the 
first  place,  within  the  last  few  jears,  steam 
vessels  have  been  bollt  of  much  finer  and 
lighter  construction,  with  sharp  bows,  and 
every  way  better  adapted  for  cutting  through 
the  water  s  secondly,  an  immense  improve- 
ment has  taken  place  in  the  construction  of 
the  machinery  ;  better  materials  and  work- 
manship ;  better  proportion  of  parts,  &c. ; 
a  remarkable  saving  of  weight  and  space 
by  the  introduction  of  the  direct-action 
engine  and  tubular  boiler;  and,  lastly, 
a  Ue  better  adaptation  of  the  machi- 
nery to  the  form,  capacity,  and  other  qua- 
lities of  the  vessel :  all  these  circumstances 
have  conspired  wonderfully  in  bringing  about 
the  increased  velocity  of  the  present  race  of 
steam  vessels.  At  tiie  sane  time,  there  is 
no  question  that  the  utroduction  of  high 
elastic  steam  and  greater  expansion,  have 
also  contributed  to  the  important  result. 

But,  besides  the  increased  velocity  of  the 
steam  vessels  of  the  present  day,  we  have  to 
advert  to  another  interesting  fact— the  great 
reduction  in  the  consumption  of  fuel  in  the 
present  engines,  compared  with  the  old  sys- 
tem ;  a  great  part  of  this  very  important 
result  is,  no  doubt,  to  be  attributed  to  tiM 
superior  qualities  of  the  machinery,  as  before 
referred  to,  and  to  the  more  perfect  qualities 
of  the  present  steam  generators ;  but  it  is 
also  certain  that  mudi  of  the  benefidal 
result  is  also  due  to  the  present  more  ex- 
tended use  of  the  expansion  principle.  It 
therefore  appears  that  the  introduction  of 
the  new  system  of  working  the  marine  en- 
gine has  been  sccompanied  by  two  important 
results;  one  is  the  increased  speed  of  steam 
vessels,  the  other  a  greater  economy  in  the 
consumption  of  Ind,  for  producing  a  given 
power.  Now,  to  ascertain,  with  tolerable 
exactness,  to  what  extent  the  above  two  im- 
portant benefits  are  attributable  to  the  hi^ 
dastio  steam,  and  to  the  expansive  prindple 
respectivdy,  is  an  mqniry  of  great  moment ; 
in  fact,  it  involves  the  solution  of  the  three 
questions  which  have  been  propounded  to 
us  respecting  the  use  of  high  preuure  stesm 
in  Her  Majesty's  steam  navy. 

Messrs.  Seaward  and  Capel  admit  that 
the  extended  use  of  the  expansive  prin- 
ciple in  working  steam  engines  has  been 
productive  of  considerable  advantage ; 
%ut  they  think  at  the  same  time  that  *'  the 
real  advantages  of  the  system  have  been 
by  many  persons  greatly  overrated.'* 
lliey  go  into  a  fnU  investigation  of  theie 
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adTantages,  and  arrive  at  the  following 
general  conclusions : 

There  ii  no  doabt  that  the  expansion  prin- 
ciple can  be  and  is  carried  out  to  a  roach 
more  beneficial  extent  in  land  engines  (par- 
ticularly those  employed  in  draining  mines), 
than  can  be  applied  to  the  marine  engine ; 
and  many  persons  observing  the  very  ex- 
tended nse  of  the  system  in  the  pumping 
engine  are  seduced  into  the  belief  that  the 
system  may  be  employed  to  the  same  extent, 
and  with  the  same  adrantagesi  in  the  marine 
engine;  nothing,  howeveri  can  be  more 
erroneoas  than  this  opinion  ;  the  conditions 
of  the  two  engines  are  altogether  different. 
In  the  first  place  the  pumping  engine  is  not 
trammelled  by  a  rotary  motion  ;  the  conse- 
quence is,  that  when  a  quantity  of  high  elas- 
tic steam  is  emitted  into  the  cylinder  of  this 
kind  of  engine,  every  great  initial  velocity  is 
given  to  the  piston,  and  a  great  momentum 
is  given  to  a  large  mass  of  matter, — a  mass 
of  matter  generally  eight  to  ten  times  greater 
than  in  a  marine  engine  of  the  same  power : 
whereas,  in  the  marine  engine  the  initial 
velocity  of  the  piston  it  very  small ; — ^it  does 
not  acquire  its  maximum  velocity  (when  the 
steam  is  cut  off  at  a  sixth)  until  the  steam 
becomes  reduced  to  one- third  of  its  force. 
Secondly,  in  the  pumping  engine  there  is 
no  necessary  limitation  of  space  and  weight : 
whereas,  in  the  marine  engine  the  circum- 
stances of  space  and  weight  are  of  the  great- 
est consequence. 

When  the  new  mode  of  working  ha«  been 
carried  out  to  the  fullest  extent,  there  never 
had  been  an  instance  that  we  know  of,  nor 
is  there  any  apparent  likelihood  of  its  occur- 
ring for  some  time,  that  in  a  marine  engine 
the  steam  can  be,  in  practice,  advantageously 
cut  off  at  a  sixth  part  of  the  stroke ;  because, 
to  do  so,  supposing  that  in  each  case  the  same 
amount  of  available  power  be  required,  it 
would  be  imperative  to  work  with  steam  of 
three  times  the  pressure,  <.  e.,  of  60  lbs.  po- 
sitive pressure,  and  to  make  the  machinery 
three  times  as  strong ;  consequently,  about 
twice  or  three  times  the  weight ; — a  condition 
of  things  wliioh,  if  taken  into  consideration 
with  the  incrsased  cost  of  the  engines,  and 
the  increased  wear,  would  go  fkr  to  outweigh 
the  economy  of  saving  half  the  fuel ;  indeed » 
with  such  an  enormous  addition  to  the  weight 
of  the  machinery,  the  vessel  could  carry 
little  or  no  fuel  at  all. 

To  state  explicitly  what  is  the  exact  rate  . 
of  expansion  which  it  would  be  advisable 
to  adopt  in  marine  engines  is  rather  a  diffi- 
cult problem,  the  solution  of  which  depends 
upon  many  contingent  and  varying  circum- 
stances.   If  it  is  required  to  give  a  steam 


vessel  the  greatest  possible  speed,  without 
regarding  strict  economy  in  fuel,  then  the 
principle  of  expanaion  can  be  carried  out 
only  to  a  limited  extent ;  but  if  it  is  required 
to  adapt  machinery  to  a  vessel,  to  enable  her 
to  make  a  voyage  to  the  greatest  distance 
with  a  given  quantity  of  fad  (without  re- 
garding the  actual  speed  of  the  vessel,  or  the 
time  occupied  on  the  voyage),  then  ne  doubt 
the  principle  of  expansion  may  be  carried 
out  to  a  much  greater  extent.  We  have 
considered  the  subject  very  carefully  for  a 
long  time  past,  and  it  is  our  opinion  that  to 
meet,  what  may  be  considered  the  more  im- 
portant exigencies  of  the  British  steam  ma- 
rine, it  is  desirable,  when  a  larger  power  ie 
employed  (four  or  five  horses  power),  to 
adopt  the  machinery  so  that  the  steam  be 
cut  off,  in  general  woridng,  at  about  one-half 
or  three-fift)is  of  the  stroke ;  and  in  enginea 
of  smaller  power,  at  about  three-fiftha  to 
three-fourths  of  the  stroke ;  we  think,  with 
these  rates  of  expansion,  the  greatest  amount 
of  available  benefit  will  be  obtained,  with  the 
smallest  amount  of  practical  inconveniencea. 
We  think  the  above  is  the  best  for  the  ge- 
neral mode  of  working  the  marine  engines 
in  the  service ;  at  the  same  time,  in  order 
to  meet  particular  emergencies,  the  engines 
should  be  so  contrived  &at  the  rate  of  ex- 
pansion may  be  Taried  to  a  considerable 
extent. 

The  elastic  force  of  steam  most  suit- 
able for  steam  navigation  is  next  dis- 
cussed: 

For  the  more  convenient  elucidation  of 
this  matter,  we  will  draw  a  comparison  be- 
tween two  engines,  one  working  with  steam 
of  20  lbs.  positive  pressure,  and  the  other 
working  with  steam  of  40  Iba.  positive  pres- 
sure ;  these  being,  we  believe,  about  the  ex- 
tttme  limits  at  which  steam  is  and  has  been 
employed  for  some  time  past  in  marine 
engines  of  the  best  character. 
^  Let  us  imagine  that  the  two  steam-en- 
gines be  made  exactly  alike  in  every  parti- 
cular,—of  the  same  strength  and  proportion 
of  parts,~of  the  same  length  of  stroke,— 
with  the  same  condensing  apparatus,  and  the 
same  size  and  form  of  boiler ;  but  with  this 
difference,  that  one  engine  shall  have  an 
area  of  piston  of  3000  square  inches,  and 
shall  work  with  steam  of  20  lbs.  positive 
pressure,  and  which,  for  distinction,  we  win 
call  the  20  lbs.  engine ;  while  the  other  shall 
have  an  area  of  piston  of  only  1500  square 
inches  (that  is  exactly  the  half),  but  work- 
ing with  steam  of  double  the  pressure,  that 
is  of  40  lbs.  positive  pressure,  and  which  we 
will  therefore  call  the  40  lbs.  engine ;  and 
we  will  further  suppose  that  the  steam  is 
cut  off  at  half-stroke  in  both  engines.  Now, 
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we  rentare  to  affimi  that  the  actual  amovnt 
of  force  exerted  by  the  steam  in  these  two 
engines  will  be  precisely  the  same;  it  is 
clear  there  can  be  no  difference,  becanse  the 
20  lbs.  steam  in  the  larger  cylinder,  will  be 
quite  equivalent  to  the  40  lbs.  steam  in  the 
smaller  cylinder.  But  we  have  to  consider 
what  will  be  the  amount  of  available  power 
given  out  respectively  by  the  two  engines]; 
and  to  estimate  this  we  must  ascertain  what 
is  the  sum  of  the  retarding  forces  in  the  two 
engines  respectively.  We  have  already  ob- 
served that  the  two  most  important  items 
of  the,retarding  forces  are  friction,  and  the 
imperfection  of  the  vacuum  ;  to  these  may 
be  added  the  loss  by  radiation  of  heat  in  the 
cylinder,  and  the  power  required  to  pump 
the  feed-water  back  into  the  boiler  \ — and, 
first  of  the  friction,  the  amount  of  retarding 
force  caused  by  friction  will  be  nearly  the 
tame  in  the  two  engines,  though  perhaps 
rather  more  in  the  40  lbs.  engine  than  in 
the  other ;  for,  although  the  40  lbs.  engine 
has  a  less  circumference  of  cylinder,  yet,  as 
the  steam  is  double  the  elastic  force,  it  will 
be  requisite  to  secure  the  packing  of  the 
piston  proportionately  tighter  and  harder  to 
prevent  escape  of  steam  ;  again,  the  friction 
of  the  slides  will,  in  proportion  to  the  size, 
be  double  in  the  40  lbs.  engine  that  it 
will  be  in  th^  roll- engine  ;  upon  the  whole 
we  may  safely  affirm  that  the  amount  of 
friction  will  not  be  greater,  if  so  great,  in 
the  latter  as  in  the  40  lbs.  engine.  Secondly, 
as  to  the  retardation  caused  by  the  imperfect 
-vacuum,  in  this  particular,  there  is  no  ques* 
tion  that  the  amount  of  loss  is  much  greater 
(double)  in  the  20  lbs.  engine  than  in  the 
40 lbs.  engine;  the  amount  of  retarding 
force,  by  imperfect  vacuum  in  the  20  lbs. 
engine,  may  be  estimated  at  about  I^lbs. 
per  square  inch  on  the  piston  (equal  to  3 
inches  of  mercury),  that  is,  equal  to  three- 
^ fortieths  of  the  pressure  of  the  steam,  or  7i 
per  cent.;  but  in  the  40 lbs.  engine  the 
•mount  of  this  retarding  force  is  also  l^  lbs, 
on  the  square  inch  of  the  piston,  that  is, 
three-eightieths  of  the  pressure  of  the  steam, 
or  3|  per  cent,  only ;  therefore  there  is  mani- 
festly an  advantage  of  about  H  P^^  cent,  in 
favour  of  the  40  lbs.  engine.  Thirdly,  as 
regards  the  loss  by  radiation  of  heat  from 
the  cylinder ;  we  consider  it  will  be  nearly 
the  same  in  both  enghies,  for,  although 
there  is  a  greater  surface  of  cylinder  in  the 
20  lbs.  engine,  yet  the  tempt-rature  of  the 
steam  is  so  much  higher  in  the  40  lbs.  cy- 
linder, that  the  radiation  will  be  propor- 
tionately more  rapid ;  therefore  we  may 
very  safely  assume  that,  as  regards  the  cylin- 
der, radiation  of  heat  will  be  quite  as  great 
in  the  40  lbs.  engine  as  in  the  20  lbs.  engine ; 
but,  as  regards  the  radiation  from  the  boilers, 


there  will  be,  in  the  two  cases,  a  considerable 
difference ;  because  the  two  boilers  are  sup- 
posed to  be  alike  in  form,  size,  and  arrange- 
ment of  parts  (whatever  kind  of  boiler  is 
sufficient  to  raise  steam  for  the  40  lbs.  en- 
gine will  be  ample  to  raise  steam  for  the 
20  lbs.  engine)  ;  but  as  in  the  one  case  there 
will  be  a  considerable  increase  of  tempera- 
ture, of  about  40  degrees,  there  necessarily 
will  be  a  much  greater  radiation  of  heat  from 
that  boiler :  it  is  impossible  to  state,  with 
anything  like  precision,  what  will  be  the 
actual  difference,  but  it  may  be  safely  esti- 
mated at  about  1  per  cent,  in  favour  of  the 
20  lbs.  engine.  Fourthly,  the  abstraction 
of  power  in  pumping  the  feed-water  back 
into  the  boiler  ;  the  power  required  for  this 
purpose  in  the  20  lbs.  engine  is  equal  to 
1  per  cent,  on  the  whole  power  exerted  by 
the  steam ;  but  in  the  40  lbs.  engine,  the 
amount  of  this  retarding  force  is  clearly 
double — that  is,  2  per  cent,  of  the  force  • 
of  the  steam;  consequently,  as  regards 
this  particular,  there  will  be  an  advan- 
tage of  1  per  cent,  in  favour  of  the  20  lbs. 
engine ;  therefore,  as  regards  the  imperfection 
of  the  vacuum,  there  will  be  an  advantage 
of  3i|  per  cent,  in  favour  of  the  40  lbs.  en- 
gine; while,  in  reference  to  the  returning 
the  feed- water  back  to  the  boiler,  there  will 
be  an  advantage  of  1  per  cent,  in  favour  of 
the  20  lbs.  engine,  and  another  1  per  cent, 
from  the  smaller  quantity  of  heat  radiated 
from  the  boiler — the  other  retarding  forees 
being  equal  on  the  two  engines ;  there 
results,  therefore,  a  benefit  of  If  per  cent, 
in  favour  of  the  40  lbs.  engine.  But  we 
have  already  remarked,  that  when  a  measure 
of  steam  is  expanded  to  double  its  volume, 
a  sensible  loss  in  the  power  of  the  expanded 
steam  takes  place  in  consequence  of  the  ab- 
sorption of  caloric.  Now,  when  a  measure 
of  steam  is  compressed  to  half  its  volume, 
a  phenomenon  of  an  analogous  character 
takes  place,  though  in  an  opposite  direction  t 
the  compressed  steam,  instead  of  being 
exactiy  double  the  pressure  of  the  original 
bteam,  will,  in  fact,  be  considerably  more 
than  double,  in  consequence  of  the  giving 
out  of  a  certain  quantity  of  caloric ;  so  that, 
while  a  measure  of  20  lbs.  steam  loses  5i 
per  cent,  of  itb  force  by  being  expanded 
into  twoTolnmes,  it  will  also  give  an  in- 
crease of  5 1  per  cent,  in  the  force  by  being 
compressed  into  half  iti  volume;  but  a 
gain  in  force  is.  In  this  case,  equivalent  to 
an  economy  in  the  combustion  of  the  fuel ; 
that  is  to  say,  one  cubic  foot  of  steam,  of 
40  lbs.  pressure,  can  be  generated  with  less 
fuel,  by  5i  per  cent,  than  2  feet  of  20  lbs. 
steam;  th:re  is,  therefore,  a  manifest  gain 
of  hi  per  cent,  in  generattng^steam  of  40  lbs. 
pressure  as  compared  with  the  production  of 
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gteam  of  20  Ibi.  pressure.  If  we  add  this 
gaii  of  5^  per  cent,  to  the  If  per  cent, 
obtained  by  the  difference  in  the  retarding 
forces,  &Q.,  this  will  make  a  total  benefit  or 
economy  on  the  side  of  the  40  lbs.  steam ; 
that  is  to  say,  if  the  two  engines  give  the 
same  quantity  of  power,  and  are  worked 
under  precisely  the  same  conditions,  the 
40  lbs.  engine  will  be  worked  with  a  mani- 
fest saving  of  7}  per  cent  in  the  fael  as 
compared  with  the  201bs.  engine. 

And  if  we  suppose  a  third  engine  exactly 
like  the  other,  but  having  an  area  of  cylin- 
der of  only  750  inches  (only  oneqaarter  of 
the  20  lbs.  engine),  but  working  with  steam 
of  80  lbs.  positive  pressure,  then  the  avail- 
able power  will  still  be  the  same ;  but  there 
will,  in  this  case,  be  a  saving  in  the  fuel  of 
12  per  cent. ;  for,  in  the  first  place,  the  loss 
of  power  through  the  imperfection  of  vacuum 
will,  in  this  engine,  be  only  one-fourth  of 
the  loss  in  the  201bs.  engine  (i.e.,  one- 
fourth  of  7i  per  cent.,  noc  quite  2  per 
cent.),  leaving  a  gain  of  5^  per  cent,  in 
favour  of  the  80  lbs.  engine.  In  the  next 
place  there  will  be  an  economy  in  generat- 
ing the  steam  for  the  80  lbs.  engine  of  1 1^ 
per  cent,  over  that  for  the  20  lbs.  engine; 
for  the  economy  in  generating  the  80  lbs. 
steam  will  be  eqnal  in  amount  to  the  loss 
that  would  arise  by  expanding  steam  four 
times,  as  already  shown ;  there  will,  there- 
fore, be,  from  these  two  sources,  a  benefit 
of  17  per  cent,  in  favour  of  the  80  lbs.  en- 
gine ;  but,  on  the  other  hand,,  the  power 
abstracted  for  returning  the  feed-water  into 
the  80  lbs.  boiler  is  fourfold  that  of  the  201bs« 
boiler  ;  therefore,  there  will  be  a  loss  in  the 
former  of  3  per  cent ;  again,  there  will  be  a 
loss  of,  at  least,  2  per  cent,  in  consequence 
of  the  greater  radiation  of  beat  in  the  80  lbs. 
boiler;  deducting  the  loss  occasioned  by 
these  two  causes  from  the  17  per  cent., 
there  remains  12  per  cent.,  which  is  the 
full  amount  of  economy  in  fuel  resulting 
from  the  employ  of  the  80  lbs.  engine  over 
the  201bs.  engine.  But  there  wiU  also  be 
this  advantage,  that  the  cylinder  of  the 
80  lbs.  engine  vrill  be  only  half  the  dia- 
meter of  that  of  the  201b8.  engine— the 
available  power  of  both  engines  being  exactly 
the  same.* 

We  have  assumed  that  the  two  engioei 
are  to  be  exactly  the  same  in  every  respect, 
all  but  the  area  of  the  cylinder, — ^the  length 
of  stroke,  the  sise,  proportion,  and  strength 
of  parts,  everywhere  to  be  the  same ;  con- 
sequently, the  weight  of  the  two  engines 
will  be  the  same :  but  when  we  come  to  the 

*  We  have  endeavoured  to  place  the  advantages 
of  the  higta-preuure  tteam  in  the  most  fayourablo 

KInt  of  view  that  it  it  tuseeptible  of;  and  we  b*< 
ve  that  we  have  stated  the  utmost  that  can  be 
said  In  Its  ikvoor. 


boiler,  we  shall  find  a  neoessity  for  making 
a  considerable  difference;  for  steam  of 
20  lbs.  positive  is  the  same  as  steam  of 
5  lbs.  pressure  above  atmospheric  pressure; 
and  the  boiler  of  the  20  lbs.  engine  will  have 
to  sustain  an  explosive  force  equal  to  5  lbs. 
per  square  inch  only  ;  but  steam  of  40  Iba. 
positive  pressure  is  equivalent  to  25  lbs. 
above  atmospheric  pressure ;  therefore  the 
boiler  of  the  40  lbs.  engine  will  have  to 
sustain  an  explosive  force  of  25  lbs.  per 
square  inch ;  that  is,  five  times  greater  than 
the  other.  To  insure  equal  safety,  this 
boiler  ought  therefore  to  be  made  five  timea 
as  strong  as  the  other;  but  to  make  one 
boiler  five  times  as  strong  as  the  other  in- 
volves the  necessity  of  a  great  addition  of 
weight.  To  be  in  any  way  proportionabley 
it  ought  at  least  to  be  double,  or  three 
times,  the  weight,  to  insure  the  same  posi- 
tive amount  of  safety.  The  ordinary  weight 
of  a  tubular  boiler  is  about  equal  to  one- 
fifth  of  the  whole  machinery ;  therefore,  to 
make  it  double  the  weight,  would  increaee 
the  weight  of  the  whole  machinery  at  least 
20  per  cent,  which  becomes  a  very  aeriooa 
consideration ;  and  without  this  addition  of 
weight,  the  increase  of  danger  becomes  yerj 
formidable. 

Again :  the  boiler  of  the  80  lb.  engine 
will  have  to  sustain  an  explosive  force  thir- 
teen times  greater  than  the  20  lbs.  boiler. 
To  make  a  boiler  adequate  to  sustain  ao 
great  a  pressure,  that  shall  have  the  same 
compactness,  convenience,  and  facilities  of 
working  as  the  tubular  boiler  now  employed 
for  generating  the  steam  of  moderate  force, 
and  which  shall  present  the  same  amount  of 
positive  security,  and  not  materially  differ 
in  weight,  is,  we  have  no  hesitation  in 
declaring,  totally  impracticable  by  any 
means  which  engineers  of  the  present  daj 
have  at  their  command.  Furthermore,  it  la 
important  to  remark,  that  although  the 
wear  and  tear  upon  the  machinery  may  be 
pretty  nearly  the  same  in  all  three  of  the 
engines  offered  for  comparison,  yet,  aa 
regards  the  wear  and  tear  and  deterioratioB 
of  the  boQers,  it  will  be  far  greater  in  the 
40  lbs.  and  80  lbs.  boilers  than  in  the 
20  lbs.  boiler.  The  difference  will  be  very 
considerable ;  indeed,  so  much  as  almoat  to 
outweigh  the  economy  in  the  fueL 

On  the  other  hand,  to  be  obliged  to 
employ  a  cylinder  of  double  the  eapacitf 
(double  the  area),  which  must  be  done  with 
the  20  lbs.  engine,  is  undoubtedly  attended 
with  some  incouTenience ;— the  cylinder  of 
the  40  lbs.  engine  is  more  compact,  and 
offers  less  embarrassment  in  the  general 
arrangement  To  sum  the  whole  matter  in 
a  few  words,  therefore,  it  may  be  saldy 
affinnad  that  tha  advaBtaga  on  the  «de  of 
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the  20  lbs.  engine  is  comparative  safety; 
while  in  faTonr  of  the  40  lbs.  engine  there 
is  compactness  and  a  small  economy  of  fuel ; 
that  is  to  say,  it  is  *'  tafety  verttu  convent^ 
enee  ana  a  trifling  economy.**  But  it  must 
be  confessed,  that  the  amount  of  conveni- 
ence  in  the  40  lbs.  engine  is  not  of  very 
great  importance,  while  the  amount  of  eco- 
nomy is  bat  subordinate.  The  safety  ob- 
tained' on  the  other  side  is  undoubtedly  of 
great  importance ;  it  is,  indeed,  a  matter  of 
paramount  consideration. 

From  the  small  amount  of  advantage 
which  we  have  shown  to  be  deriTable  from 
the  use  of  high-pressure  steam,  so  small 
compared  with  the  popular  opinion  on  the 
subject,  it  may  be  thought  that  we  entertain 
a  sort  of  prejudice  against  high  elastic 
•team ;  but  such  is  not  the  case — we  have 
no  prejudice  against  high  steam  ptr  te,  but 
we  do  entertain  a  mortal  repugnance  agains 
incuning  great  danger  without  being  able, 
in  return,  to  secure  an  adequate  benefit.  If 
the  danger  to  be  apprehended  were  confined 
to  the  peeuniary  loss  occasioned  by  the 
breakage  of  a  part  of  the  machinery,  or 
mere  rupture  of  the  boiler,  it  would  be  com- 
paratively of  small  importance;  but  it  is 
the  personal  hazard  which  is  so  much  to  be 
dreaded :  a  break  down  of  any  part  of  the 
mechanism  of  the  engines  is  rarely  attended 
by  any  injury  to  life  or  limb ;  but  an  explo- 
sion or  collapse  of  a  boiler  is  almost  invari- 
ably prodoctive  of  the  most  disastrous 
results. 

There  is  no  difficulty  in  making  the  me- 
chanism of  an  engine  sufficiently  strong  to 
sustain  the  pi*essure  of  steam  of  any  elastic 
force  whatever ;  and  if  we  can  succeed  in 
discovering  a  mode  of  constructing  a  com- 
modions  steam  generator  of  unquestionable 
safety,  there  can  then  be  no  valid  objection 
whatever  to  the  employing  of  steam  of  40 
or  50,  or  even  100  lbs.  pressure,  for  marine 
purposes  ;  on  tho  contrary,  there  would  be 
the  indnoement  of  a  positive  economy  and 
considerable  oonrenience  in  using  such 
steam ;  but,  until  such  steam  generator  is 
invented,  we  think  it  will  be  well  to  panso 
before  making  any  considerable  addition  to 
the  pressure  of  the  steam  employed  in  Her 
Majesty's  service ;  for  we  hold  it  to  be  past  all 
doubt  that,  for  a  confessedly  small  amount 
of  advantage,  we  ought  not  to  incur  a  prob- 
able or  possible,  much  less  a  positive,  risk 
of  personal  danger. 

The  letter  concludes  with  the  follow- 
ing explicit  answers  to  the  three  ques- 
tions put  by  the  Admiralty  ;— 

AmwiT  to  Qu€itiom  Ftrat. 
The  highest  presfve  of  steam  that  we 


have  in  any  ease  put  upon  a  marine  boiler  of 
our  own  construction  was  about  16  lbs.  to 
the  square  inch  ;  but  we  are  not  inclined  to 
repeat  the  experiment,  as  we  feel  assured 
that  we  can  obtain  equally  good  results  with 
steam  of  a  lower  pressure :  from  10  lbs.  to 
12  lbs.  is  the  usual  pressure  we  employ  in 
the  merchant  service  for  engines  and  boUers 
of  comparative  small  power. 

To  Qfuttion  Second, 

The  steam  pressure  at  present  employed 
in  the  service  is  about  8  lbs.  per  square  inch. 
We  consider  steam  of  this  pressure  to  be 
well  adapted  for  the  exigencies  of  the  ser- 
vice ; — we  believe  it  is  calculated  to  secure 
all  the  important  advantages  of  power,  ecoe 
nomy  of  weight  and  space,  in  a  very  eminent 
degree ;— -these  advantages  will,  in  some 
respects,  be  slightly  increased  by  augment- 
ing  the  steam  pressure  to  10  or  12  lbs.  to 
the  square  inch. 

To  QuMtion  T^ird. 

We  strongly  recommend  that  the  steam 
employed  in  the  navy  should  not  be  of 
greater  pressure  than  10  lbs.  per  square 
inch,  or,  in  extreme  cases,  12  lbs.  to  the 
square  inch  ^— any  material  increase  to  the 
latter  pressure  will  be  attended  with  consi- 
derable risk,  witliout  any  adequate  advan- 
tage. 


CONTBACTINO   OF   XLBCTBIC  WIRBS. 

Sir, — Reading  in  your  Magasine  of  last 
week,  No.  1376,  page  585,  a  letter  on  the 
breaking  of  wires  by  contraction,  in  frosty 
weather,  on  the  London  and  North- Western 
line  of  telegraph,  I  beg  to  suggest,  tiiat  if 
each  wire  had  a  kind  of  spiral  twist,  at  pro- 
per distances  apart,  it  would  expand  or  give 
way  at  those  parts  sufficiently  to  counteract 
the  contraction  of  the  metal.  The  proper 
distances  would  be  easily  determined  by 
experiment  or  calculation. 

I  am,  Sir,  yours,  &e., 

JOHW  GiLBIRT. 

79,  Wardour-stzeet,  Boho,  Dec.  24tb,  1849. 


SPSCiriCATIOMS  OF  RVOLISH  FATIMTS  BN- 
nOLLXn  DURIKO  THB  WBBK  BNDIM0 
20tH  of  nBOBMBBR,  1849.    . 

Hbnbt  Mills  Stowb,  Bermuda,  master 
of  the  brig  <*  Jsmes."  For  improvements  in 
blocks  mid  shears.  Patent  dated  June 
20,  1849. 

The  first  of  these  improvements  consists 
in  employing  a  metal  fork  which  contains 
tto  block,  and  hu  a  hole  drilled  in  the 
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lower  part  of  each  leg,  through  which  is 
passed  the  spindle  on  which  the  shear  re- 
▼oWes.  A  second  improvement  consists  in 
lappins;  a  male  screw  on  the  bashing,  which 
admits  of  its  being  screwed  into  the  centre 
of  the  shear. 

Claimt, — 1.  The  improrement  in  blocks, 
as  described. 

2.  The  improTement  in  shears,  as  de- 
scribed. 

Gborgb  Benjamin  TRORNBTCBorr* 
WoWerhampton,  ironmaster.  For  improve- 
menis  in  namufacturing  railway  tires,  axles, 
and  other  iron  where  great  strength  and 
durabtliiy  is  (qnerf  are)  required.  Patent 
dated  June  26,  1849. 

Claims. — 1 .  Producing  a  tire,  the  outer 
part  of  which  is  of  tough  fibrous  iron,  and  the 
inner  part  of  crystallized  homogeneous  iron 
throughout. 

2.  Producing  a  semi-compound  axle  or 
bar  of  iron  Irith  the  inner  portion  not  per- 
fectly united  to  the  outer  iron,  in  conse- 
seqnence  of  its  hsTiog  being  coated  with 
fine  clay  or  other  plastic  substance. 

3.  Producing  an  axle  or  bar  of  iron  wh^re 
great  strength  is  required,  by  constracting 
the  pile  hollow,  so  that  when  rolled  out  to 
the  desired  size  the  centre  parts  shall  be 
welded  together. 

Albxandek  Francis  Campbell,  Great 
Plumstead,  Norfolk.  For  improvements  in 
wheels,  ploughs  and  harrows,  stetan-boHers, 
and  machinery  for  propelling.  Patent  dated 
June  20,  1849. 

The  patentee  describes  and  claims : 

1.  The  constructing  of  carriage- wheels 
with  tie  rods  between  the  spokes,  and  tires 
composed  of  hollow  flexible  tubes  filled  with 
water. 

2.  The  application  of  a  steering  bar  to  the 
fore  axle  of  a  plough  hSTing  either  two  fore 
wheels  and  one  hind  one,  or  one  fore  wheel  and 
two  hind — the  employment  of  a  draw-beam 
composed  of  two  parts,  united  by  a  centre 
pin,  the  fore  end  of  the  upper  part  being 
attached  to  the  fore  axle,  and  connected 
by  a  sliding  piece  to  the  fore  end  of  the 
other  part  which  canries  the  coulter  and 
share,  whereby  the  depth  of  cut  may  be  re- 
gulated as  required, — a  mode  of  construct- 
ing a  plough  whereby  the  share  will  be 
always  maintained  in  a  horizontal  position 
when  the  fore  axle  is  inclined; — ^the  use 
of  a  third  wheel,  on  the  land  side  of  the 
plough,  for  the  purpose  of  supporting  the 
share ;  and  a  new  mode  of  constructing 
tension  coulters  and  shares. 

3.  A  mode  of  constructing  harrows  with 
suspension  rods  and  strsight  axles  for  sup- 
porting the  teeth  carrying-frame  from  the 
wheel-frame,  in  order  that  a  perfect  paral- 
lelism between  the  two  may  be  maintained* 


4.  A  new  mode  of  constructing  steam  boil- 
ers. The  sides  of  the  furnace  are  hoUow, 
and  filled  with  water  (as  well,  also,  as  the 
fire  bars),  and  comtnunicate  with  each 
other  and  the  boiler  by  means  of  transrerae 
tubes,  placed  immediately  under  the  bottom 
of  the  boiler.  The  back  of  the  furnace  is 
made  hollow,  through  which  the  air  flows, 
and  is  heated  previous  to  flowing  into  the 
flues  and  thence  to  the  chimney. 

5.  A  new  rotary  propeller,  which  bean  a 
strong  family  likeness  to  Beale's  bird'a-wing 
propdler ;  also  the  connecting  of  the  pistons 
of  the  steam  cylinder  and  air  cylinder  upon 
the  same  rod,  when  air  is  expelled  from 
the  latter  and  employed  to  propel  the  vessel ; 
and  the  employment  of  lee  boards,  with  or 
without  rudders,  to  assist  in  propelling* 

Thomas  Mrbchant,  Derby,  Civil  En- 
gineer; and  Robebt  Harland,  Derby, 
carriage-builder.  For  certain  improveaunts 
in  the  construction  qf  rtaiwaijf  carrisigei. 
Patent  dated  June  25,  1849. 

This  invention  comprehends,  1.  A  mode 
of  couplmg  carriages  together;  2.  A  new 
drag ;  and,  3.  A  new  construction  o£  "  mer- 
cantile carriage." 

1.  The  draw-bar  in  front  of  the  carriage 
is  connected  by  two  rods  to  the  ends  of  two 
cross  levers,  which  are  centred  on  the  same 
pin,  while  their  other  ends  are  eonnectod  in 
a  similar  manner  to  the  draw-bar  at  the 
back  of  the  carriage.  The  extreme  ends  of 
the  levers  are  connected  to  the  buffer-rods, 
so  that,  supposing  a  tram  of  carriages 
linked  together,  and  each  with  this  arrange- 
ment applied,  the  buffers  will  be  in  oonstaat 
contact  with  one  another. 

2.  The  '^  drag*'  is  supported  by  a  point 
on  the  rod,  whidi  connects  the  bearings  of 
the  wheels  of  the  carriage. 

3.  The  new  "  mercantile  carriage"  con- 
sists of  an  ordinary  covered  truck,  with  a 
portion  of  the  top  separated  from  the  rest, 
and  turning  upon  a  pin,  so  that  it  may  be 
slid  on  one  side  out  of  the  way.  (An 
obvious  encroachment  on  Mr.  Henson'i 
domain.  See  Mech,  Mag.,  current  vol.* 
p.  577,  also  vol.  xlix.,  p.  385.) 

Claims.^l.  The  coupling  of  railway  csr- 
riages  and  engines  together  in  such  manner 
that  the  buffers  of  the  one  shall  be  hi  con- 
tact with  the  buffers  of  the  other. 

2.  The  improved  *'  drag,"  as  described. 

3.  The  improTcd  mode  of  eonstmctiiig 
«*  mercantile  carriages,"  whereby  the  move- 
able part  of  the  covers  may  be  slid  ont 
of  the  way,  )>ut  always  in  a  horizoattl 
plane.  '^ 

William  Wilson,  jun.,  Campbellfield, 
Glasgow.  Far  imprcmments  in  cattM 
plastic  tubes  or  tiles.  Patent  dated  JaBe»i 
1849. 
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TheM  inproreoienti  oontifft  in  employing 
hoUow  hones,  inpported  io  a  boUow  frame 
attached  to  a  handle.  Each  hone  oarriea 
inside  a  rod  which  takes  into  a  slot  in  a 
bent  lerer,  supported  in  a  rotary  circular 
plate,  near  the  month  of  the  horse,  which 
oarries  the  ontter ;  the  other  end  of  the  rod 
takes  into  the  hollow  frame,  and  has  a 
toothed  wheel  keyed  upon  it,  which  is  in 
connection  with  other  toothed  and  bevelled 
gearing,  whereby  it  is  made  to  rerolve  and 
traTel  to  and  fro  within  the  horse ;  so  that, 
when  the  tnbe  or  tile  has  been  recdTed 
npon  the  horse,  the  cntter  is  protruded 
beyond  the  mouth  of  it  into  the  tnbe  or  tile, 
eansed  to  make  one  rerolution,  and  after- 
wards to  return  to  its  former  position.  It 
follows,  from  the  preceding  arrangement, 
that  the  edge  of  the  tube  npon  the  horse 
will  be  curved,  and  that  from  which  it  was 
cut  concave,  or  vice  vertd,  according  to  the 
pnrticular  form  of  cutter  employed. 

Claim.— Arranging  apparatus  to  cut  tubes 
or  tiles  firom  each  other,  so  that  one  of  their 
ends  may  be  concave  or  hollow,  and  the 
other  convex  to  fit  into  the  same. 

R.  A.  Bbooman,  of  the  firm  of  Messn. 
Robertson  and  Co.,  166,  Fleet-street,  patent 
agents.  JFbr  certain  improvemmUa  in  appa- 
rai%9for  tranrfenring  liquidgjrom  one  vet- 
eel  io  another,  and  for  filling  bottlee  and 
other  veeeele  with  liquide.  (Communicated 
from  abroad.)    Patent  dated  June  20, 1849. 

We  shall  give  a  full  description  of  this 
invention,  with  engravings,  in  an  early 
Number.  The  **  claim  "  is  for  the  regulating 
of  the  transfer  of  liquids  from  one  vessel  to 
another  by  the  means  of  the  apparatus  de- 
scribed ;  that  is  to  say,  in  so  far  as  regards 
a  peculiar  combination  of  valves,  floats, 
leven,  wings,  and  other  contrivance^, 
whereby  the  flow  of  the  liquid  from  one 
vessel  is  stopped  as  soon  as  that  in  the 
receiving  vessel  reaches  to  any  given  height, 
without  there  being  any  loss  of  liquid  attend- 
ing the  operation. 

Charlks  Jamss  Cotult  Griffin, 
of  Southwark,  hatter.  For  certain  improve- 
menti  in  military  aecoutremente,  (A  com- 
mnnication.)     Patent  dated  June  20, 1849. 

The  patentee  very  sensibly  remarks,  that 
"the  scabbard  of  a  sword,  though  uieful 
as  a  means  of  protecting  the  blade  when  not 
in  use,  becomes  an  encumbrance  and  a  hind- 
rance the  moment  the  sword  is  withdrawn 
for  action."  The  object  of  the  present  in- 
vention, therefore,  is  to  construct  the  scab- 
bard so  that  when  the  weapon  is  drawn,  the 
scabbard  shall,  by  the  action  of' drawing,  be 
collapsed  into  so  small  a  compass  as  to  offer 
no  impediment  to  the  movements  of  the 
wearer,  and  shall  be  instantly  expanded  to 
its  original  length  by  the  action  of  return- 


ing it  to  its  pbee.  Three  modes  of  effecting 
this  are  described :  The  fint  (which  seems  to 
us  the  most  feasible  of  the  whole)  consists  in 
making  the  scabbard  in  parts  sliding  within 
one  another,  after  the  manner  of  a  telescope ; 
each  part  being  provided  with  strings  and 
catches  upon  which  the  blade  acts,  so  as  to 
draw  and  push  the  parts  of  the  scabbard  one 
within  the  other.  The  second  is  but  a  modi- 
fication of  the  fint.  The  third  is  dependent 
on  magnetic  agency — ^the  sheath  being  made 
in  two  parts,  the  bottom  of  one  of  which  is 
made  of  magnetised  steel,  and  the  top  of  the 
other  of  soft  iron.  When  the  blade  is  drawn 
out  of  the  scabbard,  it  will,  it  is  said,  drag 
the  lever  part  with  it,  by  virtue  of  the  power- 
ful and  instantaneous  affinity  of  soft  iron  for 
the  end. 

CZaim.— The  making  of  the  scabbards  of 
swords  and  other  like  weapons  in  parts  taking 
Into  one  another,  as  exemplified. 

EowAan  Lyon  Bbbthon,  of  Fareham, 
clerk.  For  an  nutrument  to  ehow  the  velo» 
city  of  a  ehip  or  other  veesel  propelled 
through  the  water  by  teind  or  eteam,  or 
other  moving  power.  Patent  dated  June 
20,  1849. 

The  present  patent  coven  only  one  of  a 
number  of  important  inventions  which  Mr. 
Berthon  has  made  for  ascertaining  the  velo- 
city, lee-way,  trim,  &c.,  of  ships ;  and  the 
others  form  the  subject  of  a  second  patent, 
which  remains  yet  to  be  specified.  We  shall 
therefore  wait  till  both  specifications  are 
on  the  file,  when  we.  shall  lay  an  account 
of  the  wholb  before  our  readers. 

Hbnrt  Bbssbmbr,  of  Baxter  House, 
Old  St.  Pancras,  engineer.  For  improve- 
mente  in  the  methode,  meane,  and  machi- 
nery or  apparatui  employed  for  raieing  and 
forcing  water  and  other  fiuide.  Patent 
dated  June  23,  1849. 

The  improvements  embraced  under  this 
patent  are  classed  under  three  distinct  heads. 

I.  The  fint  includes  a  new  apparatus  for 
nising  and  forcing  water,  qdled  a  centri- 
fagal  disc  pump,  and  the  modifications  ne- 
cessary for  applying  it — 1,  to  forcing  water; 
2,  to  lifting ;  and  3,  to  both  lifting  and 
forcing. 

We  shall  give,  in  a  future  Number,  a  full 
description  of  this  pump,  of  the  perform- 
ances of  which  we  have  already  received  very 
flattering  accounts.  The  principal  novelties 
will  be  found  indicated  by  the  claims,  which 
are  in  these  words  :— 

1.  1  claim  the  centrifugal  disc  lifting 
pump,  the  centrifugal  disc  forcing  pump, 
and  the  centrifugal  disc  lifting  and  forcigg 
pump,  and  the  several  modifications  thereof, 
each  in  the  peculiar  arrangement,  combina- 
tion, and  adaptation  of  methods  and  means 
whereby  the  lifting  or  forcing,  or  lifting  and 
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fontlii^,  of  tli»  iratnv  are  eflbeM  by  «tatii- 
fogal  9g$B€jf  as  dMerilwd. 

2.  I  olakn  genenDy  tli«  enplojuMiit,  in 
oattrtfdgal  d&w  fniiBf  s  bafing  rotadiig  vaaef , 
blades  or  letvcs,  of  dUco  eosj^ied  of  two 
pistes  which  approsimeto  toward*  each  other 
from  the  centve,  bat  dv  not  toudi  at  their 
peripbenee* 

3.  I  chdoi  genefaHy  the  inelhoa  of  ht- 
ckNriBg  the  rvrolHag  ▼anei,  hltdm,  or  kairee 
of  centriAigal  pvaaps  la  dofeeaeee  or  Cham- 
bore,  hating  tMllon  pipti  ani  riidag  mahuir 


4.  I  daina  the  appMeatioM  of  the  method 
adopteil  itt  the  said  eealrlftqpd  pompe  of 
sv^wrtiBg  the  ihafti  in  suitable  bearings 
cast  en  or  bolted  to  the  rlring  mahi,  to  other 
hydraulic  machines  in  which  centrifngal  force 
is  obtained  l^  means  of  rotating  tanes, 
bMesy  or  leaves. 

5.  I  claim  the  empioyBseat  generally,  in 
centriftigal  pumps  in  which  rerolring  vanes, 
blades,  or  leaves  are  vaed,  of  Tertieal  axles, 
as  described. 

€.  I  claim  generally  the  method  of  snp- 
portlBg  the  shafts  aaid  dlses  of  centrifhgal 
pnmps  by  the  upward  pressure  of  the  cohimn 
of  water  in  the  rising  main,  as  exeaiplified 
and  described. 

7.  I  eiaim  generally  as  regards  eeatriftigal 
pvmps  having  revolving  vanes,  blades,  or 
leaves,  the  method  of  contracting  the  spaces 
at  the  ends  of  the  said  vanes,  blades,  or 
leares,  so  that  their  aggregate  area  shall  bear 
a  smdier  proportion  to  that  of  the  centre 
inlet  than  it  would  do  if  Uie  pktes  were 
kept  parallel  thronghottt. 

II.  The  second  branch  of  the  specification 
describes  several  improved  methods  of  con- 
necting or  combining  first  movers  with  the 
centrifagal  pump,  and  also  with  other  nia« 
chines  for  raising  and  forcing  water  by  cen- 
trifugal agency.  The  leading  features  of 
these  methods  may  alio  be  gathered  from 
the  claims  made  in  relation  to  them,  which 
are  as  follows  :r- 

8.  I  claim  the  several  modes  of  connect- 
ing or  combining  the  said  centrifugal  disc 
pump,  and  the  several  modifications  thereof 
with  first  movers,  before  exemplified  and 
described. 

9.  I  daim  generally  the  employment  in 
hydraulic  macUnes  in  whidi  centrifugal  force 
is  obtained  by  means  of  rotating  vanes, 
blades,  or  leaves,  of  the  method  of  making 
the  abaft  which  gives  motion  to  the  said 
▼anes,  blades,  or  leaves,  to  serve  also  the 
purposes  of  a  fly-wheel,  as  described. 

10.  I  daim  generally  the  direct  applica- 
tion of  wind  saili  to  the  axles  of  hydraulic 
machines  acting  by  centrifugal  force  ob- 
tained by  means  of  rotating  vanes,  blades, 
or  leaves. 


II.  I  ddastiioeinployneBt  el  thsr  pom- 
liar  form  of  wind  sails,  befoio  deacribei,  in 
all  cases  where  wind  is  employed  as  a  fir^ 
mover  of  machinery  or  apparatus  In-  raisiBg 
Of  lereing  water. . 

12. 1  ehdm  generally  the  eonetmetion,  lisr 
the  purpose  of  raising  and  fiwdng  water,  of 
centrifogal  pumpa  having  rotating  vanea, 
blades,  or  leaves,  vridi  emimivo  engines^  as 
etemplified  and  described. 

13.  I  ctaan  the  combinatioB  of  the 
triihgal    disc  pump  with  the  dBsc 
engine,  in  the  manner  described. 

14.  I  daim  generally,  for  the  parpose  of 
fordng  water  of  centrifagal  pampa  havia; 
rotating^  vanes,  blades,  or  leaves  with  screw 
propeUere,  as  exeaiplified  and  described. 

15.  I  daim  generally  the  employment, 
for  the  purpose  of  forcing  water,  of  screw 
propellers  having  leaves  with  raised  edgea, 
as  before  described. 

Mr.  Bessemer  mentions  incidentally  ander 
this  head  a  very  ezcdient  contrivance  for 
lubricating  those  parts  of  hydnnlio  maehi* 
nery  which  work  under  water : — 

A  mixture  of  oil  and  tallow,  which  is  sean- 
fiuid  at  the  ordinary  temperature  of  witer, 
is  forced  into  the  grease^cap,  and  the  plan* 
ger  is  then  screwed  down,  which  will  forae 
the  grease  along  the  pipe.  The  plnnger  asay 
then  be  unscrewed,  and  another  and  another 
charge  of  grease  forced  m,  in  like  manner ; 
so  that  the  journals  of  shafts  working  below 
or  immersed  in  water  may  be  always  sap- 
pHed  with  grease,  and  any  small  ehambera 
in  connection  with  them  kept  charged ; 
while  the  semi-fluidity  of  the  material  wil) 
prevent  the  water  from  entering  and  die- 
pladng  it.  It  will  be  found  better  rather 
to  force  too  much  grease  down  the  pipe, 
and  even  to  lose  some  by  the  sides  of  the 
shaft,  than  to  allow  any  space  to  be  ooen* 
pied  by  water. 

III.  Mr.  Bessemer  describes,  Isetly,  a 
peculiar  method  of  raising  or  fordng  water 
and  other  fluids  **  by  the  action  of  revolving 
blades  placed  in  an  indined  position  round 
an  axis,  so  as  to  form  part  of  a  spiral 
screw."  This,  m  foct,  resolves  itself  into  a 
new  method  of  screw  propelling,  which  pro- 
poses too  much  merit  to  be  dismissed  with 
any  general  reference,  and  most  therefore 
be  reserved  for  a  full  exposition  in  a  future 
Number.  The  claim  in  respect  of  it  is  to 
*'  the  fordng  of  water  by  meana  of  inclined 
blades  attached  to  a  common  axis  revolving 
within  a  tube  or  trunk,  and  having  guide 
plates,  as  represented  and  described. 

jAMVsNABMTTB,Patricroft,  Manchester, 
engineer,  /br  certain  improvements  m  the 
method  of  aid  appcarahu  for  eommunieaiimy 
and  regulating  the  power  for  driving  or 
working  ameAiaef  emploged  im  maa^ae/ar. 
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fdria.  Ffttent  died  Jane  26, 1849. 
The  pctentee  describet  and  cWms, 
A  method  of  comnunieiting  and  ngnhit- 
iog  tiM  power  for  drirtaig  or  working  me* 
drieee  employed  in  mamUbetoiiDg,  dyeiiig, 
printiDg,  end  ftnMihig-  textile  febrici,  1^ 
tim  epplicaiCiott  of  e  dietinet  or  eeperate 
ateem  engine  to  each  eepante  uaehkie  or 
aet  of  macMiieer  and  placfaig  tke  handle  of 
tlw  leter  of  the  Tolf  e  wUeh  regvlatee  the 
admimioii  ol  eteam  to  the  cyHoder,  In  a 
ootfveafieut  poelthm  Mar  the  enghwyin  ofder 
tkU  the  workmaB  charged  wMi  the  snperin- 
tcndeBCO  of  the  mafhme  aaay  at  the  same 
tiaM  hare  perfMt  control  orer  the  engine 
which  comanuiKetea  the  drtring  power 
wllhottt  interfering  with  the  adjacent  enghiea. 
GBuvrcvaEB  NicKSLe,  Tork-road, 
Lambttfa.  Ii)r  imf^ovimmU  In  Me  memi . 
faehtrt  tfwoUm  mul  otktrftthicr.  Patent 
doted  June  2«,  1849. 

1.  Mr.  Ni^eta  propoeee  first  to  make  the 
operatiena  of  cntting  and  wearing  of  cut- 
pile  or  looped  fabrics,  iim«ltaneoas,  by  em- 
pk>ylng  a  bar  actuated  by  a  cam  on  the 
drfring  shaft,  and  prorided  with  two  rows  of 
hooks  which  are  caused  to  enter  the  warp, 
take  up  and  retain  hoM  of  the  threade  until 
aereral  picks  hare  been  thrown  into  the 
ahed,when  a  cutter  haTing  canred  slota  into 
wbaeh-  take  projeetiona  from  the  bar,  and 
thereby  support  it,  is  mored  lengthwise  by 
•  aimilar  cam  aningement,and  consequent^ 
Made  to  enter  the  iMoks  and  cut  the  threads, 
whereby  the  hooks  are  liberated,  and  the 
operation  allowed  to  be  oootinued. 

2.  In  manufacturing  ihbries  with  a  woren 
weft,  it  is  proposed  to  make  the  weft  with 
one  rough  edge  and  one  selrage,  and  after- 
wmrda  to  weare  it  into  the  fabric  with  the 
selvage  on  one  side  of  the  fabrie,  and  the 
rough  edge  on  the  other. 

3.  The  rode  or  corda  employed  to  produce 
the  loop  in  terry  or  pile  Ihbrics,  are  to  be  in- 
troduced transversely  during  the  operatioB 
of  weaving,  and  according  as  they  are 
wanted,  in  the  same  way  as  threads  of  india- 
rubber  are  introduced  in  the  manufacture 
of  elastic  fabrics,  and  afterwards  drawn  or 
out  out. 

CMm.— 1.  The  mode  of  manufsetnring 
eat  pile  fabrics. 

2.  The  method  of  producing  woven  fiibrica 
with  a  woven  weft. 

3.  The  mode  of  manufkcturiog  terry,  or 
pile,  or  looped  fabrics. 

Thomas  Wood  Guat,  Umefaouse,  brass- 
fcunder.  Jbr<mjiroe«men/r  jfii9af«r-c/oreto, 
pump»,  eocJt»,  lubricator* f  cmd  deck^liffkig, 
Pkitent  dated  June  26,  1849. 
The  patentee  describee  and  clainii, 
1.  A  ieni*ipheficd  pumpy  whidi 


of  a  semi-apfaerical  chamber,  divided  by  a 
central  partition  into  two  compartments, 
with  an  induction  valve  in  the  bottom  of 
each,  which  is  closed  at  top  by  a  cover 
ftimished  with  two  eduction  valves.  Within 
the  chamber  there  is  a  valved  ftapper,  which 
is  worked  by  meana  of  a  lever  attached 
thereto,  and  Anmfshed  at  the  end  with  a 
flriction-roller,  which  takes  into  a  slot  hi  a 
long  lever,  whereby  the  whole  is  put  into 
actiOB. 

2.  A  horizontal  flapper  pump,  fai  which 
two  flappers,  haviog  vulosnited  india-rubber 
ends  and  sides,  are  worked  over  two  induc- 
tion ports  by  a  crank  and  lever  arrangement 
similar  to  the  preceding. 

3.  A  water-closet  in  which  an  arrange- 
ment, similar  to  the  semi-spherical  p«mp» 
is  applied  to  discharge  its  contents. 

4.  A  variety  of  valves  and  cocks,  which 
it  would  be  impossible  to  describe  intelli- 
gibly without  illastrative  engravings. 

5.  A  lubricator,  in  which  the  plunger  is 
worked  by  a  crank  and  kver. 

6.  A  mode  of  fixing  deck-lights,  by 
placing  the  disc  of  glass  in  a  metal  frame 
which  is  made  to  screw  in  or  out  of  another 
metal  frame  let  into  the  deck. 

Samuxl  CotT,  Trafeilgar-sqaare,  Middle- 
sex, gentleman.  JPbr  improwoiwi/r  ttijiTt- 
omif.     Patent  dated  June  20,  1849. 

These  improvements  have  relation  to  the 
**  revolver  "fire-arm,  which  formed  the  sub- 
ject of  a  former  patent,  granted  to  the  same 
gentleman,  Oct.  22,  1825. 

William  Covbauld  Jacob,  of  5,  Bread- 
street,  in  the  City  of  London,  warehouse- 
man. For  improvemenh  in  the  manufacture 
ttf  paratole  and  wmbreltae.  Patent  dated 
June  20,  1849. 

This  invention  consists  In  the  application 
to  the  manufacture  of  umbrellas  and  para* 
Bols  of  a  material  or  fabric  not  heretofore 
used  for  that  purpose,  which  is  produced  by 
••  shooting''  a  warp  of  cotton  with  a  weft  of 
aSk  or  linen,  or  of* silk  and  Knen  combined, 
or  of  silk  and  cotton,  or  by  *'  shooting"  a 
warp  of  Imen  with  a  weft  of  silk  or  linen,  or 
of  silk  and  linen,  or  of  silk  and  cotton 
combined.  If  derired.  the  frbric  may  be 
figured,  striped,  or  otherwise  ornamented, 
by  conducting  the  operation  of  weaving  in  a 
suitable  manner  to  effect  this  object ;  or  by 
introducing  silk  threads  in  the  warp  at  those 
parts  where  the  figure,  stripe,  or  border  is 
to  be  produced.  In  order  that  the  material 
may  be  cut  up  without  waste,  it  is  to  be 
manufactured  in  widths  of  twenty-two, 
twenty-four,  and  twenty-six  indies  for  um- 
brellas, and  of  fourteen,  sixteen,  eighteen, 
and  thirty-eight  inches  for  parasols. 

Gfatm.— The  improvements  in  the  manu- 
faetore  of  parasols  and  umbreUas  by  the 
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QM  of  a  material  not  heretofore  used  in 
ooTering  of  sticks  or  frames  of  umbrellas  and 
parasols,  in  the  manner  at  present  adopted ; 
— snch  material  to  be  made  bj  combining 
cotton  or  linen,  to  be  used  as  waip,  with 
silk  or  linen,  or  a  combination  of  sUk  and 
Unen,  or  silk  and  cotton,  to  be  used  as  weft, 
with  the  introdoction  (necessary  to  make 
snch  covering  figured,  striped,  or  orna- 
mented) into  the  warp  of  a  sufficient  num- 
ber of  silk  threads  to  form  snch  figure, 
•tripe,  or  ornament. 

Speeifieatitnu  Ate  lut  not  enrolled, 
Jamss  LsADBSTrBK,  Kirbj-Lonsdale, 
Westmoreland,  brazier.  For  certain  im- 
provemente  in  the  method  qf  raising  water 
and  other  Jluid$f  which  improvements  are 
q^licabU  to  the  propulsion  qf  machinery, 
pumpinff  qf  minee,  and  other  similar  pwr- 
poses.     Patent  dated  June  26,  1849. 

Walter  Nbilson,  Hyde  Park-street, 
Glasgow,  engineer.  Jbr  improvements  m 
the  application  qf  steam  for  raising,  lower- 
ing, moving,  or  tt(ansporting  heavy  bodies. 
Patent  dated  June  26th,  1849. 


nnCEMT  AMXniCAN   PATSMTS. 
(From  the  Franklim  Journal.) 
An  Improtbd  Lub&icativg  Compound. 
Alonzo  8.  Grenville. 

The  patentee  says, — "  The  object  I  have 
in  Tiew  in  using  the  straits  or  cod-lirer  oil, 
in  connexion  with  either  the  sperm  or  lard 
oil,  or  both,  and  magnesia,  is  that  it  causes 
the  magnesia  to  be  held  in  suspension  in 
the  mixture  of  oils." 

Claim, — '*  The  combination  of  the  straits 
oil  with  the  magnesia  and  the  sperm  oil,  lard 
oil,  or  a  mixture  of  the  two,  or  any  oleagi- 
nous matter  or  matters  possessing  like 
powers  of  non-suspension,  to  make  a  very 
cheap  and  efficient  anti-friction  oil,  to  be 
applied  to  the  lubrication  of  machinery." 

Fob  an  Improved  Dbtached  Mbtax.- 
X.IC  Cartridge  Tdbe,.  &c.,  fob  Firb- 
Arms.    David  Minesinger. 

This  invention  consists  in  making  the  ex- 
ternal surface  of  the  metallic  cartridge  tube 
of  the  form  of  the  frustum  of  a  cone,  and 
the  internal  sorface  cylindrical,  which  causes 
the  muzsle  to  be  thinner  than  the  breech,  so 
that  when  the  piece  is  discharged,  the  heat 
from  the  explosion  of  the  charge  will  expand 
the  muzile  instantaneously  on  account  of  its 
thinness,  and  cause  it  to  doie  the  joint  be- 
tween the  metallic  cartridge  tube  and  the 
chamber  of  the  gun  barrel  into  which  it  is 
inserted,  and  thus  prevent  any  part  of  the 
explosion  escaping  at  the  breech,  except  that 
which  issues  from  the  vent,  and  also  pre- 
venting the  same  degree  of  recoil  as  in  the 
use   of   the  cylindrical  metallic  cartridge 


chamber,  the  pobts  of  frietion  being  in 
annular  circles  from  the  muzzle  of  tiie  tube 
to  the  breech  against  the  interior  surface  of 
the  chamber  of  the  gun  into  which  the  cart- 
ridge ia  inserted,  wUch  chamber  is  made  of 
corresponding  shape  and  size  to  tiiat  of  the 
external  surface  of  the  cartridge  tube.  Also 
in  making  the  bore  of  the  metallic  cartridge 
tube,  next  the  breech,  the  shape  of  a  para- 
bola. Likewise  in  giving  the  Tent  an  angu- 
lar direction,  from  tiie  nipple  to  the  centre 
of  the  parabolic  end  of  the  chamber  for  the 
charge.  Also  in  the  employment  of  a  hinged 
holder,  for  holding  the  metalHe  cartridge 
tube  firmly  in  the  chamber  of  the  gun  bar- 
rel, with  the  muzsle  close  against  the  ahoul- 
der  formed  in  the  chamber  of  the  barrel,  and 
preventing  any  recoil  of  the  cartridge  tube 
at  the  discharge  of  the  pieoe ;  the  hi^es  by 
which  it  is  connected  to  the  barrel  allowing 
of  its  easy  and  ready  intertion  and  removal 
during  the  operation  of  ohanging  the  tube  in 
firing  the  gun  in  quick  succession,  being  in 
the  most  convenient  position  on  the  gun, 
and  always  in  operation. 

Claim, — The  hinged  holder  and  cap,  in 
combination  with  tiie  frustum  of  a  eone 
metallic  cartridge  tube. 

For  AN  Improvement  in  Indicatinq 
Telborapbs.    L,  G,  Curtis. 

Claims. — 1st.  A  mode  of  conveying  in- 
telligence at  distances,  by  means  of  a  revolv- 
ing toothed  dial-plate  marked  with  the  several 
successive  repetitions  of  the  several  nume- 
rals, 0,  1,  2,  3,  4,  arranged  in  a  circle  on 
the  face  of  the  same,  for  representing  the 
letters  of  the  alphabet,  said  dial-plate  being 
turned  by  degrees,  as  required,  by  the  com- 
bination of  eaeapement,  cord,  and  weight, 
the  pallets,  lever,  and  spring,  the  armature 
find  lever  being  actuated  by  the  electro -mag- 
net, by  breaking  and  forming  the  circuit. 

2nd.  A  peculiar  construction  of  tlie  es- 
capement for  actuating  the  dial-plate,  con- 
sisting of  the  combination  of  the  pallet 
bar,  the  pallets,  and  the  triangnUr  teeth ;  the 
whole  work  being  confined  to  the  inside, 
instead  of  being  on  the  periphery  of  the 
wheels,  as  palleta  and  teeth  of  escapements 
heretofore  have  been  constructed. 

3rd.  A  system  of  signs,  consisting  of  the 
combination  of  the  numerals  0,  1,  2,  3,  4, 
for  indicating  all  the  letters  of  the  alphabet, 
and  words  and  sentences,  by  the  use  of 
which  the  necessity  of  having  the  whole  or 
any  part  of  the  alphabet  on  the  revolving 
disc,  and  of  taming  it  a  revolution,  or  neariy 
so,  in  order  to  indicate  a  particular  letter,  is 
dispensed  with,  it  bebg  only  necessary  to 
turn  the  dial-plate  a  segment  or  so  of  a 
circle  at  each  combination  of  figures  to  indi- 
cate a  letter,  which  is  done  instantiy  by  sim- 
ply forming  and  breaking  the  circuit ;  and 
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having  thus  formed  the  letters,  it  is  erident 
that  words  can  be  spelt  with  great  rapiditf. 

For  an  Impboybmbnt  in  Camphinb 
Lamps.    Edwin  B.  Hom. 

The  patentee  says,— The  object  of  my 
improTemeot  is  to  procure  for  the  lamp  two 
Tcry  important  adrantages,  viz.,  that  of  a 
redaction  of  shadow  pecoliar  to  astral  and 
other  lamps  wherein  the  barner  is  made  to 
extend  through  or  into  the  fountain;  also 
that  of  keeping  or  maintaining  the  eamphine 
or  Tolatile  oil  in  the  fountain  at,  or  about  at, 
its  ordinary  atmospheric  temperature,  in 
order  that  all  or  nearly  all  that  portion  of  it 
which,  in  eamphine  lamps  wherein  the  foun- 
tain is  made  of  glass,  and  the  burner  is  made 
to  extend  into  or  through  it,  and  in  direct 
contact  with  and  through  the  fluid  in  it,  is, 
by  heat,  transmitted  through  the  burner, 
usually  cTaporated  through  the  top  of  the 
fountain  and  wasted,  may  be  saved,  and 
burned  with  the  remainder. 

Claim, — A  manner  of  constructing  the 
fountain,  in  order  to  allow  the  rays  of  light 
proceeding  from  the  wick  of  the  burner  to 
pass  downwards  through  both  the  internal 
and  external  concentric  sides  or  shells  of  the 
fountain :  that  is  to  say,  an  internal  trans- 
lucent side  or  shell,  in  combination  with  an 
external  concentric  translucent  side  or  shell, 
whether  the  said  two  concentric  translucent 
sides  of  the  said  fountain  be  connected  toge- 
ther \>y  a  translucent  or  opaque  bottom. 

Fob  an  iMpuoysMBNT  in  thb  Manu- 
FACTURB  OF  HoBS  AND  Axi.BS.  Stephen 
A.  Hunter. 

"  The  first  part  of  this  invention  relates 
to  the  construction  of  carriage  wheels  of 
wrought  iron,  and  steel,  and  cast  iron,  and 
consists  in  making  the  inside  and  outside 
of  the  hub  of  sheet  iron  or  steel,  with  a 
sheet  metal  washer  at  each  end,  and  the 
spokes,  which  are  made  of  thin  steel  or 
other  metal,  riveted  or  otherwise  secured  to 
the  rim  of  the  wheel,  and  let  into  the  outer 
case  of  the  hub,  and  formed  with  a  mortise 
or  indentation,  where  this  is  combined  with 
the  method  of  firmly  securing  the  whole,  by 
running  cast-iron  into,  and  filling  up  the 
space  >vithin  the  hub.  And  the  second  part 
of  the  invention  relates  to  the  construction 
of  the  axles  of  carriages,  and  consists  in 
making  the  arm  of  the  axle  of  sheet  iron, 
bent  to  the  required  form,  and  secured  in  a 
Bteel  or  wrought  iron  axle  by  running  cast 
iron  into  the  space  between." 

Clainu, — 1.  The  method  of  making  the 
hubs  of  carriage  wheels,  by  forming  the 
inner  box  and  outer  case  or  surface  of  sheet 
metal,  and  uniting  them  by  filling  the  inner 
with  cast  iron,  by  running  the  molten  iron 
in  between  them,  as  described ;  and,  in  com- 
bination with  this  method  of  forming  the 


hub,  the  method  of  securing  the  spokes,  by 
inserting  their  inner  ends  in  the  outer  case 
of  the  hub,  that  the  cast  iron  withm  the  hub 
may  run  around  and  secure  them  in  place, 
as  described. 

2.  The  method  of  forming  the  axles  of 
carriages,  by  making  the  outer  form  of  the 
arm  of  the  axle  of  sheet  iron,  when  this  is 
united  to  the  steel  or  wrought  iron  axle 
within  by  means  of  iron  cast  in  the  space 
between  the  two. 

THB  OBLBTLAR  HOT-PLATB  8T8TBM.— 
DAKIN  V.  BROWN  AND  CO. 

An  action  for  damages,  arising  out  of  the 
memorable  explosion  by  which  Mr.  Dakin, 
of  No.  1,  St.  Paul's  Churchyard,  lost  his 
life  (see  Mech.  Mag.,  vol.  xlviii.,  p.  470), 
came  on  for  trial  last  week  in  the  Court  of 
Common  Pleas.  It  was  brought,  under 
Lord  Campbell's  Aet,  by  Mrs.  Dakin,  the 
widow  and  administratrix  of  the  deceased, 
and  on  the  ground  that  the  accident  had 
been  caused  by  the  faulty  oonstruction  of 
the  heating  apparatus,  which  exploded,  and 
which,  our  readers  may  remember,  is  con- 
structed on  the  cellular  pkte  system,  of  the 
patent  for  which  the  Defendants  are  proprie- 
tors. After  the  case  had  been  opened,  and 
one  or  two  witnesses  called  for  the  Plaintiff, 
the  case  was  stopped  by  the  Defendants  con- 
■entmg  to  a  verdict  against  them  for  800/., 
with  full  costs. 

It  is  but  fair  to  the  inventor  of  the  plates 
referred  to  (Mr.  W.  H.  James),  to  sU^e  that 
nothing  occurred  in  the  course  of  the  pro- 
ceedings to  throw  any  discredit  on  the 
invention  itself,  and  that  had  the  case  been 
gone  through  with,  it  would  have  turned  en- 
tirely on  the  sufficiency  and  soundness  of 
the  metal  employed  by  the  Defendants  in  the 
apparatus  which  exploded.  The  cellular 
plates  have  been,  and  are  now,  used  with  per- 
fect success  in  too  many  instances  to  make 
it  a  matter  of  any  doubt,  that  they  only  re- 
quire to  be  made  of  good  materials  and  pro- 
perly put  together  to  bear  safely  any  degree 
of  beat  to  which  they  need  to  be  subjected. 
At  the  bakeries  of  the  Limerick  and  Nenagh 
gaols,  at  the  Model  Kitchen,  Dublin,  and  at 
the  Biscuit  Factory,  Reading,  heating  appa- 
ratuses on  this  plan  have  been  in  use  for 
nearly  three  years,  and,  as  is  testified  by 
certificates  which  we  have  seen,  have  in  aU 
these  cases  given  the  utmost  satisfaction :— 
"You  may  truly  say,"  observes  Messrs. 
Huntley  and  Palmer,  of  Reading,  that  *'  with 
us  the  principle  of  your  oven  has  had  a 
severe  test,  and  we  have  no  hesitation  in 
Buying  that  you  now  may,  with  the  greatest 
certainty,  undertake  to  put  them  up  for  any 
one  and  for  any  purpose." 


.z' 


In  cont^oenee  of  the  ChriftaM  hottdayi,  no  dlaigu   hmt   baen 
no  EnglUh  patents  fealed  this  week,  up  to  the  time  of  gofaig  to  presi. 


X.IBT   OV  mSH  PATINT8  VWOM    TBS    21  ST  OF  NOTBMBBKy  TO  THE  2l8T  OP 
DBCBMBER,  1849. 


Henrjr  Knisht,  of  Birmingluai,  for  oertain  fan- 
pro^emeDts  in  apparatus  for  printing,  embosalog, 
pressing  and  perforating.    November  21. 

Pierre  Armand  Lecomte  Fontainemoresa,  Of 
No.  4,  South-street,  Fiasbury,  for  certain  improve- 
ments in  weaving.    (Commuoication.)    Nov.  22. 

Alfred  Barlew,  of  Fridaj-street,  ftoodon*  ware- 
houseman, for  certain  improvements  in  weaving. 
November  14. 

8fr  John  Maeneill,  knight,  of  Dablln,  and  Theioar 
Barry,  of  Lyons,  near  Dublin,  mechanic,-  for  iai- 
provements  in  locomotive  engines,  and  in  the  con- 
struction of  railways.    Novembers*. 

John  Combe,  of  Leeds,  civil  engineer,  for  Im- 
provemants  in  machinery,  for  hecklijig,  raxdlBfc 
winding,  dressing,  and  weaving  flax,  cotton,  ailk, 
and  other  fibrous  substances.    November  24. 

Conrad  William  Finzel,  of  the  city  and  county  of 


Bristol,  augar-nAner,  Hot  imprnvenenta  fn  pro- 
cesses and  machinery  employed  in  and  "rrliraWft 
to  the  manufacture  of  sugar.    December  4. 

Chatdes  Cowper,  of  Southampton  -  bulldlBgap 
Chanceiy-lane,  Middleeez,  for  certain  iaaprDTe- 
ments  in  the  manufacture  of  sugar.    December  4. 

William  Buckwell,  of  the  Artificial  Granite 
Works,  Battersea,  Surrey,  dvil  engineer,  for  fm- 
provements  in  wmpiBiaiug  and  colidiiyinir  ftaal. 

Robert  Oxland.  Plymouth,  chemist,  and  John 
Oxland,  of  the  same  place,  chemist,  for  Improre- 
menCa  in  the  maaufaetaxe  of  sugar.    DteeuiBer  tS. 

Eobert  Urwin,  af  Aahted,  Ktnt,  angisoaa.  ftr 
certain  improvements  in  steam  eogiacs,  whioli  may 
in  whole  or  in  part,  be  appHeabte^  to  piunps  and 
other  maefainee  not  wcirkad  hf  eteam  power.  Da- 
cember  16. 


LIST  OF  SCOTCH    FATEMTS  PBOM    ffKB   22nP  OF    VOTBIIPBI^    TO 
DBOBICBBB.,    1S49. 


TSB  22hd  em 


John  Jordon,  of  liveipaol,  Lancaster,  engineer, 
for  certain  improvements  in  the  construction  of 
ships  and  other  vessels  navigating  on  water.  Sealed, 
November  26 ;  four  montha. 

William  Gamisit  Taylor,  of  Burton  Hall,  West- 
morelaad,  gentleman,  for  improvements  in  lint, 
and  in  llnting  machines,  which  improvemettti  In 
linting  machines  are,  in  whole  or  in  part,  ai^icaMe 
to  other  purposes.    November  29 ;  six  months. 

William  Edward  Newton,  of  66,  Chancery-lane, 
Middlesex,  civil  engineer,  for  improvements  in 
stoves,  grates,  and  flreplwes,  and  in  warming  or 
heating  buUdinga.  <CommunicaUon.)  November  80 : 
aix  months. 

George  Buchanan,  Edinburgh,  civil  engineer,  fbr 
improvements  in  corks,  valves,  or  stoppers,  and  in 
the  ese  of  flexible  substances,  for  xegnlatiag  or 
stopping  the  passage  of  fluids,  and  also  in  making 
JoinM  or  tubes  and  pipes,  or  other  vessels.  Novem- 
ber 80 ;  six  months. 

Charles  Morey,  citiaen  of  the  United  Btataa  of 
America  and  now  residing  at  Manchester,  gentle- 
man, for  certain  improvements  in  machinery  or 
apparatus  for  sewing,  embroidering,  and  uniting  or 
ornamenting  by  stitches,  various  deseriptiona  af 
textile  fabrics.    December  8 ;  four  months. 

Thomas  Worsdell,  of  Birmingham,  manufscturer. 


for  certain  improvements  in  the  manuftctaxo  of 
envelopes  and  cases,  and  in  the  tools  and  ^'^'*}»*tm 
used  therein,  part  or  which  may  be  applied  to  other 
purposes.    December  7 1  six  months. 

John  Macintosh,  of  Berner-etieet,  Middlesex,  for 
improvements  in  furnaces,  and  machlnerv  fbr  ob- 
taining power,  and  in  regttlsting,  meaauring,  aad 
registering  the  flow  of  lluida  and  Uquida.  Jleoenb- 
berlO;  six  months. 

Peter  Faii1>alm,  of  Leeds,  York,  machinist,  and 
John  Hothertngten,  of  Manebeeter,  Loneaater,  ma- 
chinist, for  certain  ioprovements  in  maehinery  lor 
preparing  and  spinning  cotton,  flax,  and  other  fibrous 
substances.  (Communication.)  December  11  ;  six 
months. 

James  Smith,  of  DeaaatOB,  Perth,  but  now  ». 
siding  in  Glasgow,  for  certain  improvements  ia 
treating  the  fleeces  of  sheep  when  on  the  animala. 
December  SO;  six  months. 

£d  waid  Lyen  Befikon.  of  Favefaaa,  SniifhaiBFlan, 
clerk,  M.A.,for  certain  instruments  forascertaiiuiw 
and  indicating  the  codrse  or  vay,  velocity,  time,  and 
draught  of  ships,  and  the  rates  of  currents;  iriss^ 
for  dischargiag  wmter  ikaaa  abipe,  and  for  takii« 
altitudes  and  levels  at  sea  as  jiano.  DacentiMr  IS ; 
four  months. 


9SihtvU&tmttttS» 


GUTTA   PERCHA. 

UANCOCK  AND  CO.  solieit  attentioa  to  ffaeir  rety  superior  maanftetoas 
in  GUTTA  PERCHA,  fte.,  which  fhey  continue  to  supply  on  their  nsua. 
advantageous  terms,  having  secured  an  unlimited  qnatrtlty  of  the  raw  material 
previously  to  the  late  speculations  in  the  market.  As  LICENSEES  UNDER 
THE  FIRST  PATENT  granted  fbr  the  manufacture  of  Gutta  Pereha,  they 
further  beg  to  inform  their  Correspondents  that  with  regard  to  any  deaKngt 
for  goods  manufactiu-ed  by  them  under  their  License,  they  are  ready  to  held 
their  customers  harmless  and  Indemnified  from  any  j)roceeding8  vhich  may  be  threatened  to  be  taken 
against  them,  by  ANY  PARTIES  assuming  to  be  Patentees  under  subsequent  Patents;  the  only  stlpnla- 
tion  on  the  part  of  H.  and  Co.  being,  that  they  and  their  Solicitor  thall  have  the  conduct  of  any  i 
that  may  be  eonddeied  necessary. 


|#HANCOCK'S% 


had  with  II.  and  Co. 


ALPHABETICAL  LIST  OF  NEW  PATENTS  GRANTED  FOR 
ENGLAND,  SCOTLAND,  AND  IRELAND. 


Name. 


Subject. 


England.  |  Scotland. 


Ireland.    |    Page. 


Ador    

Ackroyd  .... 
Atngworth  .. 

Aitken 

Amos  and  Clark 

Attwood     and  1 

Renton     ..  J 

Attwood  .... 


Bailey.. 
Banister 
Barlow. . 

Barlow. . 


Barlow. . . 
Barrow  • 
BashAeld . 
Baxter... 
Barker. . . 
BerthoB  . 

Bertrand  . 

Bessemer. 
Betbell... 
Birkmyre. 
Blake  ... 
Bochner  . 
Boggeit   . 

Bonell . . . 


Boncber 

Bowden     and  1 
Longmaid. .  J 

Brandc     

Brindley 

Broomao 


Brooman . 


•■■{ 


Brooman 
Brotherhood    . . 

Brown 

Brown 

BrowB,Mapp1e  f 
and  Williams  \ 

Browne    

Browne    

Browne  &  Yeale 
Baohanan 


Wearing  apparel . 
Boiler  tubes  . . . 
Railways 

Wearing 


Pigment 

Axle  and  axle  boxes  • . . . 

Manure    .•••• 

Coloured  engravings  .... 

Sawing  and  cutting 

Marine  velocimeter 

Preventing  carriage  acci-  ) 

dents    J 

Fuel  and  furnaces   

Preserving  substances. . . . 

Sugar 

Lamps     

Letter  press  printing  .... 
Heating  and  evaporating 
Rotary    engines,     car-  > 

riages  and  vessels  • .  5^ 
Cards 

Soap 


Bearings     

Papier  maehe 

Steam  generators 

Sxtracting,  depurating,  1 
forming,  drying  and  ^ 
evaporating J 

Saddles  aad  harness  .... 

Covers  for  wagons 

Rolling  mills    

Fumigating  plants  ...... 

Electric  telegraphs  and  1 
clocks J 

Looms 

Stoves  

Pttlveriiing  Stones 

Cocks,  valves  and  joints. . 


24  Nov. 
19  Dec. 
1  August. 

lONov. 

13  Sep. 

5  Oct. 

4  July 
12  Oct. 


2  Nov. 

29  Nov. 
24  Nov. 
27  Sept. 

30  August. 
10  Nov. 
19  Dec. 

30  August 

20SepL 

12'De'c. 
1 6  August 
16  August 
27  Sept. 

12  Oct. 

1  August 
.  4  July 

17nVv. 
4  July 

16  August 

13  Sept. 
18  July 

4  July 
13  Sept 

18  July 


4  July 
27  Sept. 
3  Dec.  • 


27  Sept. 
21  Nov. 


14  Nov. 
19  Nov. 


20  Dec. 


14  Nov- 


1  June 


14  Sep. 


11  Oct. 


15  Oct. 


I  30  Nov. 


22  Oct 


i  526 
;     598 

I  119 
I  406 
!  455,5^7 

;     263 

358 

23 

358 

527 
455,527 

622 

526 

526 

310 

214 

455 
598,622 

214 

287 
23 
575 
166 
166 
310,311 

358 

118 

22 

406 

479 

22 

165 

263 

455 

23 

263 


406,527 

23 

310 

551,622 


ALPHABETICAL   LIST   OF    NEW   PATENTS, 


Name. 


Bnckwell  and/ 
Apsey  ..  ••  L 

BaekweU 

Backwdl 


Subject. 


Steam  engines  and  pro- 1 

pcUing J 

Pipes  and  moldable  articles 
I  Compressing  fuel 


EngUnd. 


Bosh    Lamps  and  lightin  g 


Calloway  andl 
Parkis....  J 

Campbell ....  J 

Carter 

Chambers    .... 
Chamier 

Chamroy  ....•< 

Chatiffoterier    • . 

Chesterman .... 

Christi 

Christie    

Christie  ...... 

Chrtstopbers    . . 

Clcggf     Hen«- ' 
derson*  and* 
CalTert .... 


PropelliDg  and   plongbi&g 

Motive  power  and  pro- 1 

pcUing J 

Printing 

WhceU    

Ships'  blooks 

'Heliacal  railway  and  cir-  1 

I    cular  chariot    J 

jCastors 

, Drilling  and  boring.. .. .. 

I  Uniting  iron  and  steel    . . 
iFibrotls  sabsitances ...... 

.Wheels 

'Naral  archttectnre 


»  Looms. 


Combe. 


Qdf 


Combe. 
Cooper. 

Cottam      and 
Cottam 

Cottora  and  Elce 

Cowley      and ) 

Hiofcman . .  ) 

Cowper    . . . .  j 

Cowper    

Cowper    

Cowper    ;..... 

Cowper    

Cowper    

Croslcy    

Cram   

Cutler 


Dalton 

Davies  St  Dalies 

Dawson    .... 

Day 

Day 

De  Cavaillon 
De  Changy  .. 

Deeley 

DelaRae    .. 
De  Strobing 

Dodge 

Doniftthnrpe 
and  Mines 


Heckling,  carding.wind- 1 
ing,  dressing  and  > 
weaving   J 

Heckling  machines 

Fire  arms 

Cutting,  grinding,  saw-l 
ing  and  ascertaining  v 
the  power  of  machines  J 

Spinning 

Bedsteads,  chairs,  &c.  • . . 

Mine  lifting  machinery  1 
and  steam  engines  , .  j 

Coal 

Soger  


Sugar 

Iron 

Indicator , 

Heating  and  lighting  , 

Woven  fabrics , 

Metallic  tubes 


2  Not. 
i7Nov. 

4  July 

24  Nor. 

18  Oct. 

5  Dec. 

10  Nov. 
23  August. 

13  Sept. 

4  July 
13  Nov. 

10  Dec. 
10  Dec. 
12  Oct. 


4  July 

2  Nov. 
20  Sept. 

12  July 

2  Nov. 
2  Nov. 

23  Angust. 

2  Nov. 

14  Nov. 

20  Nov. 

24  Nov. 

15  Dec. 

3  Dec. 


Scotland. 


Fnmaces i  15  Dec, 

Power  engines 

Cutting  and  shaping  gar- 
ments   

Emery  fabrics 

Weighing  machines    . . 
Carbonated  hydrogen  gas 
Fibrous  substances  . . . 
Ovens  and  fnrnaces. . . 

Envelopes    '  19  Dec. 

Bearings  and  alloys i     3  Dec. 

Spinning  and  doubling  . .  i       .... 
Apparatus  for  stopping  1  I  -,»•  y^j 


10  Dec. 
IB  Oct. 
1  August. 

1  August.! 
20  Nov.     ; 


5  Nov. 


Ireland. 


11  Dec. 


19  Oct. 


8  Oct. 


22  Oct. 


2  Nov. 


7  Nov. 
16  Nov. 

28  August. 


steam  engines j  \ 


i; 


15 
16 


August 
August. 


Oct. 

Nov. 


24  Nov. 


Page. 


4  Dea 


13  June 


455 

479 

427«622 

22 


52& 

30S 

531 
456 

190 

263 

23 
479 
406 
574 
573 
35ft 


r  22,406. 
t  622 

455 

287 

70 
I 
I     454 

454 

190 

455 

479 
502,526 

622 

426 

598 

527 
551.527 

310 

598 
574 

383 

118,214 
310 
118 
502 
23 
598 
551 
406 

479,527 


ALPHABETICAL   LIST   OF    NEW   PATEKTfl. 


Name. 


Subject. 


Donisthorpe 
Drien 

Drebnifaet  • . 

Dann 

Doperry  «... 


Wheeli '.. 

Wearing  apparel •  • . 

Hydro-pneumatic  engines. 

Soap 

Figures  in  relievo    


Eeamot 


••{ 


EcoIm       andY 
Bradshawa    j 

Eceloa j 

Edwards 


Fairbaim  and> 
Hetherington  ) 

Fawcett  ; 

Findlay      and  f 
Wilkie....  t 

Finsel 


Fisher 

Fontaineamoreau 
Fontaineamorean 
Fuller  and  Ta.; 
bemacle  ..  *[ 


FuruesB 


Galloway 

Qarrett    

GreeTes 

Gibson | 

Gillard 

Gilbert 

GiUett 

Godfrey    . . . .  j 

Goodfellow  .... 

Goodier  

Grantham    .... 

Grapei; 5 

Greenwood  &) 
Parker . • . .  ) 

Griffiths  ....| 

Griffiths 

Grimsley 

Grandy      and ) 
Farrow. ...  J 


Sulphuric,    sulphurous,  1 
acetic,  and  oxalic  acids, 
and  nitrates J 

Looms 


Preparing,  spinniog  and  7 

weaving   J 

Application  of  gas 


Preparing  and  spinning  • . 

Paints 

Turning,  cutting,  shap-l 
ing  and  reducing.. . .  j 

Sugar .», 


Railway  carriages,  &c. . 

Weaving 

Spinning 

Carriage  sprii^ 

Cutting,  tenoning,  planing, 
moulding,  dovetailing, 
boring,  mortising,  ton< 
gom^^t  grooving  and 
sawin]^  wood,  sharpening 
tools,  and  welding  steel 
to  oast  iron 


Fnmnoes 

Agrieultoral  Machines   . . 

Bozos. 

Preparing,  spinning  and  \ 

weaving    / 

Heat  and  light 

Dental  surgery    , 

Packing,  «ce 

Dressing  and  finishing! 

fabrics j 

Steam  engines 

Mills    


Sheathing  ships 

Marine  vessels,  mould- 
ing and  gums 

Filtering , 


Steam  engines  and  pro- ) 

pelling \.  5 

Stamped  metal  articles... 
Bricks  and  tiles 


Preparing  and  spinning  . 


3  Dee. 
1  August. 
22  Nov. 

16  August. 

17  Nov. 


10  Dec 


3  Dec. 
20  Sept. 

3  Dec. 
15  Dec. 

12  Oct. 
5  Dec. 

12'6'ct. 

7  July 


I 


9  August 


20  Sept. 
7  July 
1  August 


22  Nov. 

12  6*ci. 

13  Sept. 
9  July 

4  July 

4  July 

13  Sept. 

20  Sept. 
10  Dee. 


ScotUnd. 

Ireland. 

Page. 

.... 

•  • .-. 

551 
118 
526 
166 
479 

*  *  *  *  . 

• .  •• 

374 

19  July 

.... 

95 

.... 

.... 

551 

24  Oct. 

• .  •• 

287|ft26 

11  Dec. 

•  •  • . 

551  622 

# . .. 

596 

10  Augnit. 

«... 

214 

24  Got. 
22  August. 

4Dec.  1 
22' Nov. 

358,6S6 

622 

551 
224,5f7 

358 

17  July 

.... 

46.94 

.... 

•  •  • . 

143 

°  •  • . . 
.... 

•  •  •. 
.... 

287 

46 

118 

30  July 

214 

28  August 

.... 

526 
310 
358 

18  July 

••••... 

94 

17  Sept. 

22  Oct.  1 

263 

46,311 

527 

18  July 

•  •  • . 

22,93 

8  Oct. 

.... 

406 

•  f  •  • 

.... 

22 

.... 

263 

25  June 


287 
o75 

94 


AI^FUABBTICAIi   LIST  4>F    NEW    PATSKT8. 


Name. 

Uackworth  .... 

Hug 

Hataes  .■<, 

HuniltoD 

Htneock 

HandleyiDan- 1 
can  and  > 
MeGbshamJ 

Harcoart 

Haroonrt 

Harrington  .... 

Ha3r«ood 

Heath 

Henion    

Hiffgins  and ) 
Whitworth   > 

HiUs    

HolMon   

Holdsworth..  < 
Holland   

Holt \ 

Holt 

Hotklog 

How.... 

Hnlett  &  Pad- 1 
don J 

Jamieson 

Jenkinson  and\ 

Prieatiej  ..  j 
Johnson     and\ 

Cliffe    ..../ 

Jordan 

HeelyandWil.) 

kinsott . . . .  ) 

Ktnworthy  .... 

Kirkman 

Knab   

Knight J 

Knowles  .... 
KnowWs  ....■< 


Knowlyt . . . 


Lamplottgh  . .  < 

Lirkin       and  \ 
Rhodes..  •.  J 


Subject. 

Steam  enginei 

Motive  power 

Bands,  hose,  and  bnffefi.  • 

Cutting  wood 

Hosiery  goods 

Railway  breaks    » 

Vices,  hinges  and  metal . . 

Knobs  and  handles 

Teeth 

Weaving 

Steel    

Railways  and  oarriagea   .. 

Preparing  fibrous  materials 

Peal  and  gas   

Horse-shoes    

Marine  boilers  and  fun-  > 
nela 5 

Steel 

Preparing  iibrons  sub-l 
stances  and  weighing  > 
machines J 

Musical  instruments  .... 

Pavement 

Salinometer)    

Gas  meters  and  regulators. 

Looms  •• 

Fibrous  substances 

Furnaces 

Ships   

Looped  fabrics 

Power  looms 

Spinning  and  twisting    . . 

Distilling • . . 

Printing,  embossing,  1 
pressing,  and  perfo-  > 
rating J 

Iron  and  steel 

Mineral  and  vegetable  I 
snbstanoes,  and  gene-  I 
ration  and  application  | 
ofheat J 

Application,  removal  1 
and  compression  of  > 
atmospheric  air  ....  J 

Supplying  pure  water  to  1 

cities    / 

Preparing,        spjoaning*  } 
doubling,  and  weaving.  ] 


England. 


Seathnd. 


Ireland. 


Page. 


15  Dec. 
6  Sept. 

2Nav. 

UNov. 

2a  Sept. 

1  August 
15  Deo. 

1  August 
13  Sept. 

6  Sept. 
18  July 

24  Sept. 

24  Not. 
15  Dec. 

9  August 
18  July 

24Jnly 

10  Dec. 

6  Sept. 

18  July 

18  Oct. 

40et 
12  Dec. 

12  Oct, 

2  Nor. 

10  Nov. 


18  Oct. 
1  August 


4  July 
9  August 


24  Nov. 
12  Oct 


18  Sept. 


28  June 


11 


11  Sept. 


5  Nov. 


1  Auguai 


6  Oat.  I 


26  N«v. 


leJuly 


12  Nov. 


5  Nov. 


21  Nov. 


598 
2^,311 
456 
143 
MS 

287 

118 
MS 
118 
26a,S10 
238 
4&& 

336 

5tt6 

143 

70^10 
4^6 

94,dS? 

575 

238 
70,214 

283 

336 
575 

358 

404,^32 

455 

94 

38:i 
UO 

527,652 


10  Sept. 


82 

143,527 

311 

526 
353 


AlBBABSnCAL   LIST  OF   VlfT  PATSITTS. 


▼11 


Name 


BngUnd. 


Booibiid. 


Ireland.       Pkge. 


Laurie. 


liQgiraa 

Ldgh 

LeMaitre     .... 

Ligfatfoot 

Lialtor        andf* 
Doniatfaorpe  1 


Lo  ftaatl     ••  •• 

Lord   I 

Loftti 

Lows    


Life  and  property  pra- 
lerrera,  dreas,  fiuni- 
tare,  and  travelUng 
ai^aratna 

Printing 

Manure   ^ 

iam  engines   

Fernlei    

Printing  cotton 

Preparing,  combing,  and  1 
■pinning  wool J 

Gas  meten 

Fozeea 

Hydraulic enginea  ...v.. 

Preparation  of   fibrous  1 
materiala j 

Beating  Yiacons  snbstanees 

Grates  or  grids 


Maefliriane  .... 

Madndoe 

Macneill    andl 

Barry  .. ,.  j 

MaaUitoah.... 

Maillard  ....| 

Marsdcn  ....  -f 

Manden 

Mason       and? 

Comer....  5 

M^lKiugaU.... 

Meadow* 

Mdnig 

Meroer      and  f 
Blythe / 


rf} 


Mon^omery 


Morey , 


Moiria  ... 
MuUmry  ... 
Mankittriek. 


Mudock.. . 


Nasmyth....  / 


Naamyt& 

Neilaon 
Newey       and  J 
Newman  .•  \ 

Newton    

Newton    


Drying  &  finishing  fabrics 
Spinning,  doubling,  &c«. 

LocomotiTcs  and  railways 

Obtaining  power  &  moten 
MotiTe  power  and  pro-  \ 

peUing     j 

Heckling,  combing  and 

dressing 

Traps  

Preparing,  spinning  and\ 

Wearing j 

RecoTcring  useful  prodncts 
Veneering    .... 
GalYaniim  and  magnetism 

Dyeing  and  printing 

Steam,  air,  or  gas  engines. 

Brewing,  distilling  and) 
rectifying 3 

Sewing,  embroidering,! 
uniting,  and  ornament-  I- 
ing  textile  fabrics     .  •  J 

Bricks  and  tiles  ........ 

Slide  tsIfcs     

Lubricant    

Converting    sea    water^ 
into  Armh,  and  ven- 
tilating, eraporating, 
concentrating        and 
crystallising... 

Reguisting  and  driving  1 
power  machines  . . . .  j 

Il(K>fing  viaducts,  aqne-  1 
duets  and  culverts  .  •  j 

Steam  engines.. 

Buttons,  studs,  &3.. • « •  • « 

Derricks 

Jaeqoard 


9  July 

12  Oct. 
30  Nov. 
18  Jnly 
16  August 
12  Oct. 

18  Jnly 

15  Dec. 

lODee. 


2a  Sept. 
12  Oct. 

SOAugnat 
2  Nov. 

6  Sept. 


27  Sept. 

13  Sept. 
20  Sept. 


27  Sept. 
17  Nov. 

12  Oct. 


3  Dec. 


30  August 

2  Nov. 
4  Jnly 


1  Augnst 


25  June 


11  Oct. 


15  Aufttst 

2  Nov. 

•• .. 
19  Oct. 

19  Sept. 


SO  Jane 


24  Sept. 

14  Nov. 

.  .'«• 

SlOot. 
16  July 

»•  • . 

3  Dec 


24  Angnst 
25  June 


28  Nov. 
9  Angmr 


24  Nov. 
10  Dec 


2  June 


46,94 

38» 

426 

70 

166 

358,406 

70 

598 
143 
575 

214 

287 
358,527 

238 
454^406 
238,311 

622 

622 

910 

263 
287 

406 

52T 
81D 
479 

358,526 

94 

551 


214,622 

455 
22 
28 


18  Sept. 


11  July 


119 

310 

311 
94 


143 
143 


TUl 


ALPHABETICAL   LI9T   OF    NBW    PATENTS. 


Name. 


Subject. 


England. 


Scotland. 


Ireland. 


Page- 


Newton    . 

Newton  . 
Newton  . 
Newton    . 

Newton    , 

Newton    , 

Newton    . 

Newton  . 
Newton  . 
Newton   . 

Oldknow  • 
OHver... 
Ozland... 


■•{ 


Steam  boileri 

Sugar 

Pampt     

Knoba 

Planing,  toogneing,  and  1 
grooving  boards  ....  j  | 

Pipes    

Dressing,  shaping,  cnt-l 
ting,  drilling,  boring  I 
and  driTiQg  piles. ...  J 

Leather    

Stoves 

Fabrics    


Lace.. . 
Dyeing. 
Sugar   . 


Palmer... 
Paridis... 

Parkes... 

Parkinson 

Parkinson 

Ptonell... 

Pattison  . 

Payne  and  Cnrrie 

Peace  and  Evans 

Pecqueor 

Phillips 

Plant    .. 

Plnmmer 

Potter., 

Potts    .. 
PownaU 


Preterre   ...; 

Prideanx  .... 
Pulvermaoher 


{ 


Candles    

Blastio    matrasses    and  \ 
cushions J 

Metals  and  alloys    .... 

Meters 

Meters 

Stitching  and  sewing . . 

Lead    

Looped  fabrics    

Steam  engines  and  pumps 

Nets 

Extinguishing  fire 

Iron 

Flax ; 

Spinning  and  doubling  . . 

Curtains,  blinds,  mapsl 
and  plans J 

Ascertaining  and  regis- 1 
terlng  passengers. . .  •  j 

Tea    and    coffee    pots,^ 
cooking      apparatus,  ^ 
roaatiogand  grinding 
coffee ^ 

Furnaces  and  steam  boilers 

Galvanism  and  electricity. 


Roece  

Remond  

Ringerson    ..  j 

Ritchie     

Roberts    

Robertson  .... 

Robinson 

Robinson 

Robinson     ..  I 

Robinson  &  Lee. 
Rodgers  ...... 

Roehn 

Rose    


Treating  peat , . .  • 

Envelopes   

Vermin  destroying  com- 1 

position J 

Fire  arms     

Bricks  and  tiles ,. 

Movipg  &  raising  weights. 
Moving  &  raising  weights. 
Orchil  and  cudbear  .... 
Preparing  fibrous  sub-1 

stances     j 

Bread  and  ovens 

White  lead 

Roads,  ways,  and  floors.* 
Printing 


23  August 

23  August 
20  Sept. 
27  Sept. 

5  Oct. 

5  Oct. 

2  Nov. 

17  Nov. 


15  Dec. 
10  Nov. 


2  Nov. 

3  Dec. 

1  August 
13  Nov.  . 

20  Sept. 
30  August 

12 'iilly 

13  Sept. 
1  August 

17  Nov. 

13  Sept 

30  August 
5  Dec. 


12  Oct. 

15  Dec. 

4'jnly 
30  August 


10  July 
1  August 
1  August 

24  July 


17  Sept. 


24  Oct. 


30  Nov. 
22  Oct* 


24  Oct 
24  Sept. 
14  Nov. 

6  August 
9  July 


19  Sept. 
12  Sept 


6  August 


Oct. 
Oct 

August 


6  Nov-^ 


15  Dec. 


22  August 
7  August 


lOct 


29  August 


7  August 


190.311 
527 
190 
287 
319 

358.526 

358 

455 

479 

622 
406 

59S 
455 
622 

455 

551 

526 
119^406 

527 

479 
214,311 

94,239 

267 

214 

311 

70 

310,496 

26» 

118 
479 


263 

214 

598 

311 
214 

358 

526 

598 

406 

22 

214,310 

239 

46 
118 
118 

94 


ALPHABBTICAL   LIST   OF    KEW   PATENTS. 


IX 


Name. 


Snbjeet. 


Bngluid.       Scotland.       Irdand. 


Page. 


Rowley    ....-{ 

RuffordtMason  r 

and  Finch.  •  \ 

Raihjtn 


Sehenck  . . . .  •< 

Shaw    

Shepherd 

Shore ^  . . 

Shate 

Slack 

Smith 

Smith 

Spray  and  Nitett 

Staite         and 
Petrt9  .. 

SCocker    . . 

StoTel  .... 

Stnrgea      and  1 

Harlow    ..  j 

Sammeni. . . .  •( 

Talbot  &  Malone 

Taylor 

Terry   

Thom I 

Thomas  and  "f 
Marah ....  J 

Thompson    . .  • . 

Thornton  and*) 
Yarnith    ..  j 

Thornton     ..  i 

Tbomeycroft  i 

Titch    

Torkington  •••. 

Tucker 

Tnckett    


Weaving  and  dresa  at-1 
tachments    j 

Baths  and  wash  tabs 

Propelling  snd  BSTigating 

BniBng  and  scotching  1 
mat^nes J 

Ahr  guns 

Electro  telegraphy 

Ornamental  surfaces  .... 

Organsine  silk 

Textile  ftbrics 

Lead    

Fleeces    

Meters  and  steam  engines. 

Electric  and  galvanic  1 
instruments,  and  elec-  ^ 
trie  lighting j 

Beer  engines  and  mea-\ 
snres,  &  tobacco  boxes  j 

Goats  and  sleeves 

Bedsteads 


Fastening  the  months  of  1 
sacks    J 


Urwin. 
Usher  . 


Yidie  ... 
Vignolet . 
Valdy  ... 


Walker 
Warren 


Watson    

Weare       audi 
Piggott....  J 


Photography  

Lint  and  linting  machines. 

Firewood 

Cleansing,       sconring,  1 

bleaching,  and  ageing  j 
Looped   fabrics,  stajs,  1 

dress  and  measures.*  J 
Iron 


Olsss  vessels 

Writing  and  drawing  in* ") 
struments    J 

Railway  axles,  tyres,  and  1 
iron j 

Baking  and  drying 

Railway  chairs 

Mantle-pieces 

Manure 


Steam  engines  and  pumps.! 
TlUingland 


Conveyances 

Peat.... 

Giving  gloss  to  sUk. 


Boots,  shoes,  clogs,  and "] 

goloshes . 
Bridge,  aqueducts, 

doets  and  braces. 
Vslves  and  cocks. 


5S,andl 
s,  via-1 

BS.» ..J 


Electrio  batteries,,  light- 1 
ing,  and  telegraphs. .  j 


12  Oct. 

24  Nov. 
10  August 

1  August 

18  Oct. 
15  Dee. 


VJ  Dec. 
21  Dec. 

20  Sept. 


17  Nov. 

18  Oct. 
10  Nov. 

9  July 

19  Dec. 
24  Nov. 

6  Sept. 


9  August 
1  August 
19  Dec. 

4  July 


12  Oct. 
12  Oct. 
2  Nov. 
18  Oct 


18  July 

2  Nov. 

20*Sept. 

18  Jnly 

12  Oct. 
4  July 


I 


15  Oct. 


25  June 
30  Dec. 


19  Oct. 


29  Nov. 


7  August 


31  August 
16  Jnly 


9  Jnly 


13  June 
28  May 

7  July 


•  ■  •  • 

358 
358 
455 

333 

16Dea 

94,622 
70 

lOSe^t. 

455 
311 
287 

«... 

70 

27  Sept. 

406 

358 

...  4 

23 

358 

526 
166 

118 

406^ 

383 

598 

23 

23 
94,143 
598,622 
598 

287 

479 

383,406 

455 

46 

598- 

526,622 

238 

214 

143 

22,310 

118 

598 

94 


ALPHABETICAL   LIST   OF    KBW   PATENTS. 


Name. 

Westhead 

White 

Whiteworth..  | 

Wilding 

Wilson 

Wilson 

Wilson 

Wilson I 

Wilson 

Woods 

WoradeU 

Wren I 

Wyatt 

Wythcs   

Young 

Tnle  &  Chanter. 


Subjaet. 

For  fabries • . 

Sowing  seed     

Agricultnral  and   saDa-l 

tary  machmes  • j 

Motive  power 

Plastic  tubes  or  tiles  .... 

Furnaces 

Snlphnric  acid  and  alam. . 
Fatty  matters,    candles  1 

and  night  lights  • . . .  j 

Wire  ropes 

Bleaching    

Envelopes  and  cases  .... 
Cleansing  and  treating  1 

wheat    J 

Coating  surfaces 

Railway  chairs 

Ores 

Coating  ships 


Bngland. 


Sootlnid. 


Ireland. 


P»gc. 


19  Dec. 
4  Jnly 


8  Not. 
24  Jnly 

17  Nov. 

20  Sept. 

18  Oct. 

15  Dec. 

16  August 
1  Angiist 


21  Not. 
25  July 


10  July 

11  July 
15  August 


7D«3. 


14  Not. 


12Bept 


527 
214 

598 

22 

94 

94 

214 

311 

455 

94 
479,622 


363 
598 

166 
U8,S27 


INDEX 

TO   THE    FIFTY-FIRST   VOLUME. 


Abiolute  aod  relative  zeros,  250 

Accidents  on  railw^ri,  Whit- 
worth's  putent  mode  of  parevent" 
inf,  190 

—X——  throagh  explosloDS  in 
mines,  pUnto  preTent,  229 

Acid,  oleic,  Wilson  and  Hum- 
phrey's patent  improTcments 
in  the  mannflutare  of,  1 7 

,  sulphuric,  Wilson's  patent 

improvements  in  the  nanofiw- 
tureof,  SM 

Accoutrements,  mHitaryi  Grlfin's 


patent,  017 
Admiralt     ' 


dmiralty  ohronometers,  MO,  SOI 

JBronautte  prefect  for  the  •QGOOur 
of  Sir  J<rim  Franklin.  518 

Ageing  Uslnies,  Thorn's  patent  im- 
provements id,  500 

Amicnltural  fluid-distributor,  D« 
Booreieault's  patent,  21 S 

,  Royal,  Societr's  prizes 

for  portaUa  steanHencmes,  606 

Air  -  exhausting  machlttea  fbr 
mines,  iSO,  508,  501 

Air-vssaels  of  purape,  best  po- 
sition of,  521,  568,  580 

Algeta^^  appHcatlon  of  toastrono- 
my,  5)0 

,  quadruple,  on  the  systems 

of,  by  James  GooUe,  Esq.,  M.A., 
197,557 

,  multiple,  by  JamaaCoeUe, 

Esq.,  M.A..  000. 

Alliott's  patent  praaanre  indi- 
cators, weigliingHuadiinfla,  ve- 
lodmeker,  and  ooamaae,  581 

Alloys,  on  the  speetno  heat  of,  7; 
Parkea'a  patent  improvements 
la  the  manufMtiire  of,  MO; 
Jaokson*»  ditto,  402 

AUport'spatent  looms,  478, 401 

Alum,  Wilson's  patent  improve- 
ments in  the  nunuliMtun  of, 
884 

Amalgam,  copper,  Paris  dentists', 
508 

Amber  vamlsih,  StelUng's  proeeaa 
of  makiaff,  131 

American  patent  law  oaaes; 
Blanohaid^  guft^to^  tuning- 
lathe,  63;  Ifone  «.  Bain,  150; 
planlag^iachinea.  444 

patents,  leoent,  22,  45, 

08,  450, 478,  501,  506.  O20 

'  steam  navy,  587 

Aaohoit,  Field's  patent,  550 

Analytical  geometry,  by  Janes 
Coclda,  Em.,  If  .A.,  558 

Anderson,  Mr.  O.,  flow  of  gas 
through  pipaa,  882 

Annlhllator,  fire,  Fhlllipe',  800, 
424,  570 

Anthony's  patent  chum,  572 


Apparel,  wearing^ 

In,  Beckett  and  Powell's  patent, 

OSiO;  8lndth'a,478 
Apportionment    of  the  coet   of 

earthwwk,  518,  841 
Aidiltaeture,  naval,  causei  of  the 

deftctsin,  170 
'^Arohiiaetusa,  the  Seven  Lamps 

of/'  by  John  Buakin  (ievlev),128 


Aryand  candles,  521,  567 
Arithmetic,  mental,  582 
Arsenical  solutions  for  preserving 

substances,  Venet's  patent,  405 
Articlee  of  utility  registered,  de- 
signs for,  23,  46,  70,  04,  II 0. 

145,  167,  191,  214,  289,  263,  267, 

311, 386,  359,  385,  406,  431,  455, 

479,  502,  527,  551,  574,  598 
Artifldal  limbs,  Biooman's  patent, 

110 
Arte     and     manulhotores,    last 

French  exposition  of,  471 
Astronomy,  application  ofalgebca 

to,  510 
"  Astnnomy,  Outlines  of,"  Bf  Sir 

John  F.  W.  Hersehel  (review) 

365,  303 
AAferd's.  Measn.,  whip  or  atlck- 

bohler.O 
Association,  The  British,  271,  297 
Aston's,  Mr.,  distinguishing  marks* 

for  lighthouses,  80 
AtmoaJAierle  chuzn,  Chapen's,  08 
— — ^— ^-^  gun  carriage,  59 
— — —  laOway,  Oxeenhow's 

patent,  64;  Bragg's,  284 
Axles,  railway,  on  the  manuCw- 

tnreof,298;  discussion  on,  465; 

Kilnar's  patent,  428;  Thomey- 

crall's,616;  Hnntars,62I 

Babbitt's  Improvement  in  separat> 

BaddefeyTMr. ;  Fhffllp's  Are  aml- 
hilator,  424;  Ruthven's  mode  of 
extinguishlag  Area,  436;  Han- 
cock and  Co.'s.  gntta  peroha 
heel-tips,  443;  Argand  candles, 
567 ;  position  of  air-veaseia  In 
pumps,  568,  580;  mlachievous 
efltets  of  premiums,  600 

Balne'a  plan  tot  the  better  sup- 
ply of  seaport  towns  with  sea 
water,  512 

Bain's  eleotro-ehemieal  printing 


telegraph,  181, 405 
lalrdand  IR 


Baird  and  Whitelaw's  patent  Im- 
provements in  mi     *^        * 
Iron,  288 

Ball-lever,  Murray's 
ing,500 

BalUDg  marhina,  Dodge'a  patent, 

Ball's  improved  wat^  229 
Babnain  awl  Pamell's  patent  im- 

proveBsnta  in  the  mamiliictiire 

of  glass,  287 
Bankaf  patent  gnfaigrladiAg-millB, 

Baranowaki's     calculating    ma- 

ehlnea,450 
Barberis's  patent  Imprevemanla  In 

apinaUg  and  wiadhiig  sUk,  ftc., 

Bvges,  vermlonlar.  Sir  Samoel 
Benlhate'k,228,254,275 

Barkar*8    patent  umbrellas   and 
paxaaol8,210 

Bnrlow'a,  (W.  H.)  patent  Impiove- 
mente  In  raihmys,  08, 597 
,(H.B.) 


&telnevtpiiadfab>lea,M 


I,  Improvements  in  the  ms- 
nulhctuie  of,  Wrigley's  patent,  44 

Barrels,  Bowman  and  Kauftnan's 
mode  of  filling  with  flour,  253 

Barry,  Mr.,  and  bis  remuneration 
for  the  palace  of  Westminster,  85 

Barsham's  patent  improvements 
In  separating  the  fibres  from 
ooeoa*nut  husks,  431 

Baths  and  wash-houses,  public,  31 

Batteries,  galvanic,  design  Ibr 
economicsl,  154;  comparative 
powers  of,  404, 458 

Beacon,  Smith's  patent,  550 

Bearings,  Brandos  patent,  878 

Beckett  and  Powell's  patent  im- 
provements in  wearing  apparel, 
330 

Becquerel,  M.  E.,  on  the  action  of 
magnc^sm  on  all  bodies,  468 

BelUiouse  ft  Co.'s  iron-houses  for 
exportation,  440 

Bellows,  smiths',  Loomis's  Im- 
provements in,  22 

Bentham,  Brig.- Gen.  Sir  Samuel: 
desiderate  In  a  lepoaltory  finr 
public  records,  78;  invention 
of  the  dredging  machine,  126 ; 
notes  on  heating  and  ventilat- 
ing, 133;  club-houaes  for  the 
working  classes,  219;  vnrmkm- 
lar  batrgee,  228,  2H,  275 ;  design 
for  a  hollow  screw,  821;  oon- 
structien  and  ventilation  of 
eoveied  docks,  844;  ap^leatten 
of  ftislbla  pipea  to  extingnlah 
fire,  403 ;  plan  for  extinguishing 
flre,  423;  means  of  repairing 
wharf  walls,  424;  ahlp-ttanber 
sawing  machines,  448 ;  steam 
mivlgatton  proifeet,  401 

Beniowski's  patent  improvements 
In  printing,  426 

Benaole  light,  34 

Beranger's  patent  weighing  ma- 
ebinff,  284 

Berfhon's  patent  marine  veloci- 
meter,  617  

Beeaemai'ls  patent  improvcmento 
In  the  maauibcture  of  glass,  97 ; 
sugar,  880,  885 ;  oils,  painte,  and 
vanrishes,  500 ;  hydraulic  m»» 
chinery,  617 ;  plan  for  coal-mine 
vcntilBtlsn,  508 

Bett's  patent  capsules,  66 

Biram^s  patent  miner's  lamp,  200, 
217 

Biscuit  avuBB,  Harriaon's  patent, 
382,400 

Bishopp's  disc  engine,  5, 40,  241 ; 
applieation  of;  te  marine  pur- 
poses, 570 

Blake's  natent  ventUatoa,  42; 
natent  nnprovements  In  manu- 
meturlng  and  flalahinf  plates 
aBdaheeteof^asa,IOO 

Bleaofaing,  improvemente  te,  Da- 
vid's patent,  211 ;  Cecksey  and 
Vightiogale%  879 ;  Thom%  000 

BUnda,  wtedew,  Thomas's  patent, 
20 

Blocks,  Stew's  patent,  615 

Blood-letters,  PerlePB  pn 
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Boat,  life,  Payne'«  patent,  57! 

Bodies,  floating,  li^ht  and  heavy, 
on  the  coniparaiiTe  velocity  of, 
59 ;  on  the  oscillations  nf,  SOO 

Boggett'8  patent  improvements  in 
obtaining  and  applying  motive 
power,  91 

Boilers,  improvements  in,  Wll- 
kins  and  Stacy's  patent,  92; 
Hall's.  286:  Britten's  (supply 
regulator)  3?8;  Nevton*!",  385; 
Wilson's,  573;  CampbeU's,  616 

«— ,  steam,  explosions  of,  in 
the  United  States,  259, 278,  302, 
825,  874 

,  HoTsley's   patent 

process  for  preventing  incrnsta- 
tioDs  in,  43u  / 

Bolts,  metal,  Grant's  improve- 
ment in,  601 

Bonnet*mal;ing  machine,  Vouil- 
loD'k  patient,  :!33 

Bontcrops,  M.  G.,  colonring  glass 
by  metallic  oxides,  298 

Boole,  Mr.,  on  certain  researches 
of,  by  James  Cockle,  Esq., 
M.A.,  124 

Boots,  Buckler's  patent,  ft7 

Boring  machine,  Fletcher  and 
Fuller's  patent,  328 

,  magnetie,  58 

Bottom  and  Dunnicliff's  patent 
improvements  in  dressing  and 
finishing  fabrics,  G7 

Bovill's  patent  iiour-mill,  548 

Botnnan  and  KauiTman's  mode  of 
filling  flour-barrels,  453 

Bows,  flambing,  of  ships',  3,  89, 
53,  106 

Boxes,  Tyler's  patent  hat,  92; 
Palmer's  patent  match,  161 

Bragg's  patent  atmospheric  rail- 
way, 284 

Brandt's  patent  bearings,  878 

Brasses,  rcfrigernting,  Brunet's,  41 

Break,  railway.  Sleigh's  patent, 
HI 

Breakwaters,  vertical,  summary 
of  evidence  for  and  against,  933; 
Smith's  patent,  550 

Brett'M  submarine  electric  tele- 
graph, 166 

Brewer  and  Smith's  patent  im- 
provements in  the  manufacture 
of  paper  and  cardboard,  161 

Brewing,  Johntion's  patent  im- 
provements in,  93 ;  Lawrence's, 
329 

Brick-maklngmachine,  Snowden's 
patent,  142;  Whaley  and  Light- 
oiler's,  449;  Burton's,  572 

Bridge,  Britannia,  progress  of. 
Ibl;  Mr.  Paulding's  plan  for 
raising  the  tubes,  231;  hydraulic 
presses  of,  301 

,  cast-iron  girder,  failare 

of,  166 

■■    ■    — ,  Pesth  suspension.  238 

Bridges,  railway,  ou  tlie  denection 
of,  300  I 

— — ,  susiiension,  new  prin-  ■ 
ciple  of  construction  for,  569       | 

"Bridges,  Tabular,  Accourtt  of 
the  Construction  of  the  Britan- 
nia and  Conway,"  by  W.  Fair- 
bairn,  Esq.,  C.E.  (review),  U       | 

Brindley's  patent  waterproof ; 
paiier,  213  i 

Britannia  bridge,  proinresa  of  the 
works,  181 ;  Mr.  Faulding's  plan  { 
for    raising    the    tubes,    231 
hydraulic  presses  of,  801 

British  assoelation,  271, 197 
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"  British  Museum,"  by  —  Fer- 
gusson  (review),  10 

Britten's  patent  improvements  in 
oooking-8tovi>8,  kilns,  steam- 
boiler  supply  re^nxlators,  ovens, 
roasting-jacks  and  chains.  328 

Brooke  &  Son's  water-tight  nipple 
and  percussion  cap,  8 

Brooke's  patent  lamps,  284 

Brooklyn's  improvements  in  the 
manufacture  of  sheet  lead,  451 

Brooman's  patent  artiflcial  limbs, 
116;  liquid  measures,  617 

Broquette's  patent  improvements 
in  dyeing  and  printing,  404 

Brown's  patent  liquid  meters,  73 

— — ,  Rm  patent  perforating, 
sewing,  pecgfng,  and  riveting 
machine,  141 

— -,  J.,  patent  improvements 
la  constructing  and  rigging 
vessels,  and  in  railways,  142 

Brunei,  Sir  M.  I.,  memoir  of,  5!)  I 

Brunei's  refrigerating  brasses,  41 

Brunton,  W.,  Esq.;  plan  for  ven- 
titeting  coal  minbs,  488,  508 

Buckler's  patent  boots  and  shoes, 
67 

Buckles,  Carpenter's  patent,  335 

Buckwell's  piatent  fuel  compress- 
ing machine,  828 

Buller's  patent  earthenware 
manufactures,  447 

BiUIet-making  machines.  Dnim- 
mond's  improvement  in,  46 

Burch's  patent  printing  machines, 
596 

Burgess'  gutta  percha  hose  joint, 
558 

Burke's  patent  eaoutehouc  and 
gutta  percha  manufactures,  4.'^0 

Burns,  Dr.,  reply  to  Mr.  Cockle, 
510 

Burton's  patent  bricks,  pipes,  tiles, 
Arc,  973 

Butler's  funeral  carriage,  512 

Butter  chum,  Cbq>en's,  68 ;  An- 
thony's patent,  972 

Cable  stretching,  hardening,  lay- 
ing and  closing  press.  Pollard's 
patent,  193 

Calculating  machine,  Baranow- 
aki's,  450 

Calvert's  patent  cotton  and  wool 
cleaning  machine.  68 

Campbell's  patent  wheels,  harrows, 
ploughs,  steam-boilers,  and  pro* 
pollers,  616 

Camnhine  lamp,  Horn's,  621 

Candles,  argand,  521,  967 

,  improvements  in,  Wil- 


son's patent,  288 ;  Chllds',  978. 
Candlesticks,  Sturge's  patent,  169 
Canopus,  lines  of  the,  275,  817 
Caoutchouc  raanufiKtures,  Nick- 
els' patent,  45;  Simpson    and 
Foster's,  428;  Burke's,  430 
Caps,  improvements  in  making, 
Tyler's  patent,  92;  Vouillon's. 
382 
Capstans,  Hobler's  patent,  44 
Capsules,  Uetf  t  patent,  66 
Cardboard,  improvemenu  in  the 
mannfactore    of.    Brewer  and 
Smith's  patent,  161 
Carding     machines,    Robinson's 

patent,  93 ;  Ormerod's,  404 
Carpenter's^atent  buckles,  385 
Carpmael,  w.,  Eiq.,  evidenee  of, 

on  the  law  of  patents,  3^ 
Carriage,  foneral,  Butler's,  512 
,  gnn,  atmospheric,  591 


Carriage,  Wolleti's  patent,  335 

1  railway,  Parson's  patent. 

211;  Knox's,  286;  Henson's, 
577;  Merchant  and  Harland's, 
616 

Carteron's  patent  improvements 
in  dyeing,  189 

Cartridge  tube,  Mlneslnger's.  620 

Casks,  Da  Costa's  patent,  528 

Cass's  self-loading  and  capping 
^re-arros,  451 

Cftsting,  Improvements  in.  Wil- 
son's patent,  20 ;  Stewart's,  20 : 
Shank^s,  282;  Henderaon's,  306 

Cistley's  patent  improvements  ia 
the  manufacturer  of  varnishes, 
45 

Castors,  Furlong's  patent,  14T 

Cellular  steam  generator,  James's, 
277,  621 

Ckapen's  atmospheric  dinm,  08 

Chateauvillard's  patent  fire-arm^, 
Ac.  900 

Chaudols's  patent  colouring  extract 
of  orchil,  163 

Chauflburier's  patent  watches.  283 

Child's  patent  candles,  night 
lights,  and  lamps,  378 

Chimney-pieces,  Tooth's  x»te°f> 
141 

Cholmley,  Sir  Httgli,  on  the  moles 
of  Tangiers  and  Genoa,  58? 

Chowne's,  Dr.,  patent  ^srem  of 
ventilation,  16 

Chronometers,  admiralty.  949,  SDI 

Churn,  atmospheric,  Chapen*s, 
68 ;  Anthony^  patent,  S7S 

Clarke  and  Motley's  patent  !m- 

,  provements  in  obtaining  and 
applying  motive  power,  in  rail- 
ways, roads,  resisting  pressure, 
and  fire-proofing,  282 

darkson's  patent  improvements 
in  the  manufacture  and  appli- 
cation of  leather,  141 

Clay,  improvements  in  preparing, 
Tooth^i  patettf,  141 

Cleaning  machines,  cotton  and 
wool,  Calvert's  patent,  68; 
Cocksey  and  Nlghthigide^s. 
379;  Them's,  900  ;  Poole's,  546 

Clegg,  Henderson,  and  Calvert's 
patent  loom,  379 

Clock  dials,  illuminating.  5C4 

keys,  Freddy's  patent,  S7S, 

568 

Clocks,  electric.  pering*s  arrange- 
ments for  giving  untfbrmity  of 
motion  to,  15;  Shepherd's  pa- 
tent, 382 

,  Payne's  patent,  283 

Cloth,  Giblett's  patent  improve- 
ments in  the  manufkctnre  of, 
160;  Nickels'.  iCI;  Oratrix's 
machinery  for  dressing  and 
finishing,  265 

Club-house  for  the  working- 
classes,  219 

Coach- lace,  Improvements  in, 
Payne  and  Cunriv's  patent,  572 

Coal  Exchange,  tessellated  floor 
of,  420 

mines,  plans  for  ventilating, 

488,  508,  581 

Coating.  metalUe,  improvements 
in,  Fontainemorestt's  patent, 
284;  Russell  and  Woolrieh's, 
289 

Cockle,  James,  Esq.,  hairister  at- 
law,  M.A.;  on  certain  researches 
of  Mr.  Boole  and  the  symbol  of 
infinity,  124 ;  on  the  systems  of 
quadruple  algttbra,  197,  557;  on 


a  Diary'  quettlon,  557;  ana- 
lytical geometry,  558;  multiple 
algebra,  609 

Cocks,  Gray's  patent,  619 

Coeksey  and  Nightingale's  patent 
cleansing,  bleaching*  dyeing, 
printiog,and  8ixingniachines,379 

Cocoa-nut  husks,  Barsham's  pa- 
tent improvements  in,  separat- 
ing fibres  from,  431 

CofTee-pots,  Masters'  patent,  573 

Cohen's  slate  pencils,  458 

Coke  ovens,  Fisher's  patent,  121 
145,  180 

Colegrave's  patent  railway  signals, 
522 

Collieries.  Fourdrinier's  patent 
apparatus  for  preventing  acci- 
dents in.  61 

Colouring  glass  by  metallic  oxides 
298 

Colt's  patent  fire-aims,  619 

Combing  machines,  Robinson's 
patent,  93;  Donisthorpe  and 
Whitehead's,  477 

Compass,  Alliott's  patent,  381 

Congenerio  surd  eouations,  222 

Contractors,  principle  oa  which 
they  should  be  remunerated,I9^ 

Cooking  apparatus,  Britten's  pa- 
tent, 328;  Master's,  575 

Cook's  eleoCro-magnoiic  ore  sepa- 

.  rator,  1,  42 

Cooling  machines,  Poole's  patent, 
546 

Copper  amalgam,  Paris  denUsts's, 
568 

ore,     improvements     in 

smelting,  Low's  patent,  10; 
Mitchell  and  others'^  patent,  19 

Cop  packing  machines,  Kennedy's 
patent,  447 

Cores,  Wilson's  patent,  20 ;  Stew- 
art's patent,  20 ;  Warner's,  596 

Coni'mUI,  M'Clelian's  patent,  67 

Cost  of  earthwork,  apportionment 
of,  318,  341 

Cottager's  stove.  Grant's,  564 ' 

Cotton-cleaning  noaohiues,  Cal' 
vert's  patent,  68  ;  Cod^sey  and 
Nightingale's,  379;  Thorn's, 
500;  Poole's,  546 

,  David's  patent  improve- 
ments in  bleaching,  211 

Crosley's  patent  improvements  in 
heating,  lighting,  and  drying, 
210,234    • 

— —  argsnd  candles,  521 

Crosse's  patent  improvements  In 
tanning,  ,:^i^ 

Cunningham  (K.  D.  P.),  Esq., 
R.N.,  atmospheric  gun  carriage, 
59 

Curtis's  indicating  telegraph,  620 

Curves,  railway,  method  of  setting 
out,  414,459 

Cutler's  patent  metal  pipes  and 
tubes,  212 

Cutttng  machine,  Hamilton's  pa- 
tent (veneer),  67 ;  Fleicber  and 
Fuller's,  328:  Thomson  and 
Elms,  329 

Da  Costa's  patent  eaaka  and  vessels 

of  capacity,  523 
Dalton's  patent  improvements  in 

printing,  448 
David's  patent  improvements  fn 

bleaching  cotton,  211 
Davies's  patent  rotary  engine,  52, 

486,  542 
Davieon  and  S>mlngton's  deaio- 

cating  process,  297,  i28 
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Day's  patent  weighing  maebines, 

163 
— ,  R.  H.,  patent  emery  fsbrics, 

597 
DeBergue's  patent  steam  engines, 

pumps,  and  springs,  92 
De  Bourcicault's  patent  agricultu- 
ral fluid  distributor,  213 
DeChesnel.Theod.G.,Esq.,  elfocts 

of  winter  on  electro-telegraphic 

communications,  585 
Deek-lights,  Gray's  patent,  619 
Decoctions,  Masters's  patent,  573 
DeflectioH  of  railway  bridges.  300 
Deities  and  Petit's  patent  mode  of 

applying   gas   to   heating  and 

ventilating,  237 
Denison's  sketching  machine,  457 
,  J.  W.,   patent  pumps, 

574,  580  r  1-       r- 

Dentista's,  Paris,oopper  amalgam, 
568 

Depositing  metali.  Smith's  patent 
improvements  in,  571 

Dering's  (Mr.  G.  £.)  azrangements 
for  giving  uniformity  of  motion  to 
electric  clocks  and  tel^raphs,  15 

Desiderata  in  a  repository  for 
public  records,  78 

Desiccating  process,  Daviaon  and 
Symington's,  297, 428 

Designs  for  artioles  of  ntility 
registered,  28,  46,  70.  94,  119, 
143,  167.  191,  214,  239,  263,  287, 
311,  336,  358,  383,  406,  43 i .  455, 
479,  502.527,551,574,598 

Dials,  clock,  illuminating,  584 

Diary  question,  by  James  Cockle, 
Esq.,  M.A.,  557 

DifTerential  notation,  introduction 
of,  into  English  mathematical 
periodicals,  422 

Disc  engine,  Bishopp's,  5,  40,  241 ; 
application  of,  to  marine  pur- 
posep,  570 

Discharge  of  water  through  pipes, 
experhncnts,  543 

Distributor,  fluid,  De  Bourci- 
cault's  patent  agricultural,  213 

Dixon's  patent  veloeimeter,  169 

Docka,  covered,  on  the  cfmatruc' 
tion  and  ventilation  of,  by  Sir 
Sam.  Bentham,  344 

Dodge's  patent  spinning,  doubling, 
winding,  reeling,  balling,  and 
spooling  machines,, 477 

Donisiborpe  and  Whitehead's  pa- 
tent preparing,  combing,  and 
hackUng  machine,  477 

Doubling  machines,  Shaw  and 
Cottam's  patent,  116;  Lyle's, 
452;  Donisthorpe  and  White- 
he«a*8.477;  Dodge's,  477 

Drainage  of  tidal  towns,  4ti3 

Drawing  liquids,  Becker's  appa- 
ratus for,  453 

Dredge,  W„  Esq.,  C.E.,  public 
baths  and  wash-houses,  30; 
Da  vies'  rotarr  engine,  52 

Dredging  machine,  the  invention 
of  the, 126 

Pressing  machines,  Robinson's  par- 
tent,  93 ;  Gratrix's,  Uh,  283 

Dressing  woven  iabricsi  Gode- 
frov's  patent  improvements  in, 
67;  Bottom  and  Diunioliff's, 
67 

Drill,  gaiden*  Padwick's,  487 

Drying,  Crosley's  patent  improve- 
ments in,  aiiO,  234 

Drtunmond's  improvement  in 
bullet-making  machines,  4G 

Dugdale  and  Birch's  patent  im- 
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pnvements  in  bnilding  and  pro- 
pelling ships,  545 

Dugdale's  patent  mode  of  harden- 
ing iron  articles,  66 

Dunnington's  patent  improve- 
ments in  looped  fabrics  and 
gloves,  334 

Dunn's  patent  mode  of  construct- 
ing tunnels,  547 

Dyeing,  Carteron's  patent  im- 
provements in,  139;  Coeksey 
and  Nightingale's,  379;  .Bro- 
quette's,  404;  Stehier's,  525 

Earthenware,  Rowe's  patent  mode 
of  uniting  pipes  of,  42 ;  Tooth's 
patent  improvements  in  the 
manufacture  of,  141 ;  BuUer's, 
447 

Earthwork,  apportionment  of  the 
cost  of,  318,  341 

Effluvia  trap,  Walker's,  230; 
Thompson's  patent,  429 

Electric  clocks.  Dering's  arrange- 
ment for  giving  uniformity  of 
motion  to,  15;  Shepherd's  pa- 
tent, 382 

I  light,   Pearce's   pattnt, 

189;  Mr.  W.  S.  Ward  on,  271 

Electro- magnetic  ore  separator. 
Cook's,  1,  42 

telegraphy.  Dering's  ar- 
rangements for  giving  uniform- 
ity of  motion  to,  15;  Roe's  Im- 
provement on  Morse's  telegraph, 
69;  Bain's  printing  telegraph, 
131,  405;  Brett's  submarine, 
166;  Shepherd's  patent,  382; 
effects,  of  winter  on,  585 ;  con- 
traction of  wires,  615 

Elecirotyping,  new  method  of,  469 

Emery  fkbrics.  Day's  patent,  597 

Engineers  and  ship-builders,  53 
civil,    principle    on 


which  they  should  be  remune- 
rated, 199 

,  Mechanical,   Institu- 


tion of,  465 
Bigland,  growth  of  silk  in,  272 
Envelopes,  Remond's  patent,  211 
Equations,  congeneric  surd,  222 
Erwood's  patent   paper-hanging, 

189 
EucUd,  Mr.  Tate's  (review),  400, 

462 
Evaporation  case  in,  29;  S van's 
patent    apparatus    for,     zSf; 
Pickering's.  285 ;  Siemen's,  2S7 ; 
,      Master's,  573 

1  Exchange,  Coal,  teaaellated  floor 
j     of,  420 

Expansive  action  of  steam,  and 

•     new  valves   for  same,  by  W, 

I     Fairbaim,  Esq.,  C.  £. 

Bxplosions  in  mines,   accidents 

through,  plan  to  prevent,  229 

of  steam  boilers  in  the 


United  States,  259, 278. 302, 325, 
374 
Expoution,  last  French,  of  arts 
and  manufactures,  471 

Fabrics;  looped,  or  piled,  Barlow's 
patent  improvements  in  the 
manufacture  of,  93;  Townsend 
and  Moulden's,  16'i;  Newton's, 
285;  Nortoi^s,  333;  Dunning- 
ton's, 334;  Slack's,  548;  Payne 
and  Currie's,  572  ;  Nickel's,  619 

Fairbalrn's,  W.  Esq.,  C.E.,  "  Ac- 
count of  theCdnstruction  of  the 
Britannia  aud  Conway  Tubular 
Bridges,"  (review)  12;  expansive 
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acMoa  or  ittHi  ml  Btv  •ipM- 1 
sioDTalve,  2fl5 

Matty  matten,   WUton't 
mode  of  treatinffp  Sll 

IPaBldiBf's  (Mr.>  plu  fiir  taUag 
tlia  BrhanoU  taHes,  t31 

Fennenting.  Johnsoa't  patcot  im- 
lin,  99 
oai  substances,  BailMiia'e  pa- 
tent iaprovtoMots  In  viadiog, 
67 ;  Calvert's  eleaainf  and  pre- 
paring, 68;  Robinson's  breaking, 
■cxatoUng,  catting,  badcling, 
dressing,  combiiig,  carding, 
diawtag*  Nvlfifr,  aad  apinoing, 
M;  Shaw  and  Cottam^  pre^r- 
Ing,  spinning,  and  douUliog, 
116;  Olbsen's  preparlag  and 
spinning.  116;  Wrighfs  pre- 
paring, 116;  lArd's  piepartng, 
162;  Mason  anl  CalWs  pre- 
paring, spinning,  aad  weaving, 
SOS;  Sutclifle'e  spinoiog*  476; 
Donistborpe  and  WbHehaad's 
preparing,  combing,  hackling, 
477 ;  Dodgers  spinning.  doubUng, 
winding,  reeling,  bailing,  and 
•pooling!  477;  Gmndy  and  Far- 
low's  preparing  aad  spinning. 

Field's  patent  anchors,  550 
Fignias,  Moore's  patent,  28S 
Fialshingwoveo  febcies^Qodefkoy's 

Mtent    Improvements  in,  67; 

Bottom  and  DnnnieUlTs,  67; 

eratlix's,  265;  28S 
Fink's  saw-milU  452 
Fire-anns,      Needham's     patent 

improvements     io,     91,    127; 

Manton  and  Hacriagton's,  327; 

Cass's,    4«I;     Packer's,    500; 

Ritchie's,  574;  Coifs.  619 
Firo  at  Londoa  WalU  423 
"•^-^extinguisher,  Phillip's  patent, 

366,  424,  379;  Ruthmn's,  881, 

436 
— «,  on  the  appUeation  of  AisiUe 

pipes  to  the  extinction  of,  403 
— —  wood  cutting  and  triag^ap 

machJaee .  Thnrngann  and  Stan's 

patent,  32» 

,  Knapp'a  patant,  382 

Fisher's  patent  coke  ovens,  121, 

145,  180 
Fitamaurlce,  Capt;  note  on  the 

Orkney  rotary  engine,  321,  864 
FUbibing  bows  of  shJ^*  S,  39, 53, 

106 
Flax  machinery,  Flnmmei's  pa- 
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1,  com,  MoClellan's  patent,  67; 
BankK's,  237;  Bovill's.  548 

MQler's  patent  "  Morton's  slip," 
547 

Mineral  waters,  Rowlandson^  pa- 
tent mode  of  treating,  212 

Miner's  lamp,  Biram's  patent,  209, 
217 

Mines;  Newton's  machine  for 
ventilating,  32;  Fonrdrlnler's 
patent  safety  appaiatas  lor  pre- 
venting accidents  in,  61 ;  plan 
to  prevent  accidents  through 
explosions  in,  229 :  Gordon's  pa- 
tent system  of  ▼entUatlon,  335 ; 
Brunton's,  488;  Bessemer's, 
508:  Lloyd's,  581 

Minesiiiger's  cartridge  tube,  620 

Miteheil  and  others'  patent  im- 
provements in  smelting  oopper, 
19 

Moat's  patent  Improvements  in 
pistons  and  stufltog  boxes,  27 

Moles  of  Tanglets  and  Genoa. 

Moore's  patent  letters  and  figures, 
283 

Moorings,  Smith's  patent,  550 

"  Morton's  slip,"  Miller's  patent, 
547 

Motion  of  rolling  wheels,  4 

Motive  power,  improvements  in 
ling   and  ^applying,  Bog- 


91;   Clarke   aa< 
Lawe's,    549 

Smith's,  571;  Houston's,  572 

Saftnda's  (Lambard's),  57S,  COI 

Naamyth's,  518 
Monldinir,  lies'  patent  frnprore- 

ments  in,  429;  Payne's,  571 
MonMs,   WOsoB's     patent,      20; 

StewartTs,  19:  Waraert,  S9« 
Mullln's,  Mr.  J.;  mental  aridi- 

metic,583 
Multiple      algebra,     by     Janes 

Cockle,  £04.,  M.A..  600 ;  least 

common,  short  method  of  find* 

ing,5«3 
Moltiplieatlon,  61 
Mimkittrich's  patent   hibrieatiiig 

comnonnd,  447 
Mnna's  patent 

looms.  21 
Maisay's  compeastting  ball  lever, 

590 
<*  Mofenm.  British,"  by  Vergat- 

son  (raview),  n 


Nail-making  maehine,  HfehanTs, 
452;  Goose's  patent,  547 

Nasmyth's  patent  improveiBcats 
in  obtaining  and  applying  motive 
poWer,  618 

Naval  architectore,  ca»es  of  Hie 
defeeu  in,  176 

■  Manual  of  ScienUlle   in- 

quiry, 565 

Navigation,  steam,  in  India,  22S, 
254,  275 

proloctof  Sir 


Samuel  Bentbam,  461 
Navy,  Amerioaa  staam,  SS7 
Needham's  patent  irapvovcsMats 

in  llie-arms,  91, 127 
Net  machine.  Newton's  pateBt,S82 
Newcomb's  patent  Airaaca,  67 
Newton's  patent  steam*eiiglae,  18; 
rattwiqr  wheels.   44;  pauping 
engine,  161;  hulling  or  polialiing 
grsin  maddnes,  168;  pOed  fa- 
brics, 2SS;  ore  separator,  382; 
net  and   laoe  maehtaica,   862; 
steam     boiler,    282;   jaoqnaid, 
450;  glBieB,548 
Newton's,  Mr.  Wm..  evideace  on 
the  Law  of  Patents,  324 
-.«..—  m 
chine,  32 
Nifikel's  patent  improvements  in 
caoutchouc,    45;   wwolica  and 
other  fsbrics,  Ul ;  loop  and  cut 
pUe  fabrics.  619 
Night-4ights,  Wilson's  patent,  283 : 

Odld's.  378 
Nipple,  Brook  and  Son's  water- 
tight, 8 
Norton's  patent  figund  fabrics,S33 
Notation,    diftrsBCia],    latrsdne- 
tion  of,  into  Bn^ish  mathema- 
tleai periodicaU.  422 


Oils.    Wilson's  patent 
ments  in  manntetarinir.  211 : 
Bessemer  and  Heywood's.  500 

Oleic  add,  Wilson  and  Hum- 
phrey's patent,  17 

Ormeiod's  patent  carding  ma- 
chine, 404 

Orchil,  colouring  extract  of,  Chan- 
dois'  patent.  163;  Oaraier's.  431 

Ores,  improvement  in  smelting. 
Low's  patent,  16 ;  MitdlieU  and 
others,  19;  Thomson's,  283 

,  separator,  Cook's  (electro- 
magnetic), 1,  42;  Newton's  pa- 
tent, 332 
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Orkney  rotmry  engine,   276,  831, 

349,  M4 
Ornamentini;,    Ilet'    patent    Im- 
provements iOf  429 
Oscillations  of  floating  bodies,  300 
Ovens,  coke,  Flsher'B  patent,  Itl. 

145,    180:    Britten's  (cooking), 

328;  Hsniion*s(Mscnit.|iaktBg), 

332,  409 
Oxides  of  zinc,'  Rochai's  patent, 

313 
Oxides,  metaUii^  coIoQTinjr  glass 

by.  298 
Oxland's  patent  improToments  In 

the  manufacture  of  angar,  439 
Oxydation  of  iron.  Parls's  patent 

method  of  preventing,  94 

'■      '  I       ,  rails  In  and 

out  of  use,  322 
Oyster  opener,  PIcault's  patent,97S 

Packing  (Cops)  machines,    Ken- 
nedy's patent,  447 
,   steam-engine,    Moat's 

patent,  37:  Haines',  596 
Paddle-vkeei,    revolving    blade, 

433 
Pndwiek's  garden-drill,  487 
Painting     translucent     snrfkces, 

Hall's  improvement  in,  32 
Painu,  Bessemer  and  Heywnod's 

patent  impnTemeota  in  the  ma- 

nufkcture  of,  510 
Palmer's     patent    matches    and 

match-boxes,  161 
Pnper-iiangingfl,  ^rwood's  patent, 

,  Brewer  and  Smith's  pa- 
tent improrements  in  the  ma- 
nufacture  of,  161;  Brindley's 
waterproof,  2 IS 

Paraaols,  Barker's  patent,  SIO; 
Jacob's.  619 

Pnris's  patent  method  of  prerent- 
log  the  oxydation  of  iron,  94 

dentist's  copper  amalgwn, 

668 

Pariah's  patent  lamp  and  gas- 
burners,  142 

Parker's  patent  planofota,  500 

Parkes'  patent  improvements  in 
metals  and  alloyt  of  metals,  309 

Pnrkiuson's  patent  gas  and  water> 
meters,  286,  289 

Parry's  patent  horee^oes,  884 

Parson's  patent  improvements  in 
rallwajn,  engines,  and  carriages. 

Patent  Itm  eases,  American, 
Blanchard's  gun-stock  taming 
lathe.  61;  Mone  v.  Bain,  390: 
Planing  machines,  444 

,  English,  The 
Queen  v.  Cutler  and  others,  31 ; 
The  Qaeen  o.  Sievler,  33 ;  Hol- 
liday  *.  Fawoett,  41:  Betts  v. 
Walker  and  Breffitt,  70 ;  Sellers 
V.  Dickinson,  814 

,  law  of.  Report  of  the 

Committee  on  the  Signet  and 
Privy  Seal-OfBoes,  87,  108, 187, 
156,  182,  201,  231,  328 

,    new,   English,  32,  46, 

70,  94,  118.  143.  167,  190,  214. 
238,  363,  287,  310,  336,  358,  383, 
454,  479,  508,  526,  551,  574,  598, 
615 

,  Specifications  of,  16.  42, 

G4,  91,  116,  139,  160,  189,  209, 
336,  282,  806,  327,  378,  404,  486, 
447,  476,  500,  532.  545,  570,  696 

,  Irish,  23,  143,  239,  311, 

406,  527,  615 


Patent,    8oa«cfa,    94,    214,    310, 

406,  526,  615 

■,  veoent  American.  28, 48, 

68,  450,  478,  501,  596,  621 
Pattinson's  patent  compound  of 

lend.  163 
Payne'a  patent  docks  and  watches, 

283 

,  E.  J.,  patent  improve- 
ments in  life4MWts,  moulding, 

and  vanilshes,  571 
- —  ,  and  Cmrrie's  patent  j 

impfoTements  in  ooach-lace  and  | 

Iooi>-fabrics,  573  I 

Paaroe's  patent  electric  light,  189  i 
Peat,    Recce's    pntent    Unprove-  i 

ments  In  treating,  91 ;  Green's  > 

mode  sf  proparlng,  237 
Pegging  machine,  Brown's  patent, 

141 
Peire,  Dr.^  geometrical  theorem, 

581 
Pen,  fountain,  Lymen  and  Bald 

win'Sf451 
Pencils,  slate,  Cohen's,  453 
Percussion  cap,  Brooke  and  Sons, 

water*  tight,  9 
Perforating     machine,     Brown's 

patent,  141 ;  Knight's,  675 
Periodicals,    msthematieal,   com 

trlbutions  to  the  history  of,  844, 

393,  360,  484 
.   English, 

introduction  of  dtfRwentlal  no>- 

tatlon  into,  433 
Perforated  giacs  windows,  515 
Person.  M.,  on  the  specific  heat  of 

alloya,? 
Pesth  suspension  bridge,  238 
pump's  pstent  improvements  In 

extinguishing  fire.  380, 484,  579 
Physical  sdenoe,  probabliiiiee  and 

poosiblHties  of,  150 
Phyiics  of  steam,  437 
Pianofortes.  Lowe's  impvovement 

In.  478;  Parker's   patent,  500; 

Wire's,  501 
Picault's  patent  oyster-opener,  572 
Piokerinflrs  patent  improToments 

in  evaporating,  285 
Piers,  land,  new  principle  of  eon- 

struction  of,  569 
Pirn's  patent    improvements   In 

propelling,  116 
Pinchbeck,    Mr.  J.;  patent   im- 
provements  in   steam-engines, 

140;  on  the  continental  method 

of  setting  out  railway  euxves,459 
Pipe,  connections,  Poole's  patent, 

16 ;'  Howe's  patent,  42 
— >—  -outtinir  machine,  Wilson's 

patent,  616 
-x—  -making  roaohlne,  Burton's 

patent,  572;  Warner's,  696 
Pipes,  experiments   on   the  dis- 

ehargs  of  water  from,  543 
,  fusible,  on  the  application  of 

to  extlnguiah  fire,  408 

.  metal.  Cutler's  patent,  212 

•>— -,  on  the  Aow  of  gas  through, 

.'192 
Piron's   patent   system    of    con- 
structing fbundations,  378 
Pistons,  Moat's  patent,  37 
Fitter,  J.,  Esq. ;  Newton's  mine 

ventilating-machine,  32 
Planing-niachine,    Fletcher    and 

Fuller's  patent,  428;  American 

patent  law  case,  444 
Plsstie    materials,     Goodfellow's 

patent  Improvements  in,    525. 

529 ;  Burton's,  572 ;  Wilson's,  6 1 6 
Ploughs,  Campbell's  patent,  616 


Plummer's  patent  flax  machinery, 
313,  337, 871 

Pneumatic,  lift,  223 

machines,  Remington's 
patent,  388 

PoHshing  (grain)  machines,  New- 
ton's patent,  163 

Pollard's  patent  rope  and  cable- 
stretching,  hardening,  laying, 
and  cloeing-press,  193  - 

Poole's  patent  improvements  in 
heels,  swivels,  fastenings,  fur- 
niture, and  screw-couplings.  16 ; 
drawing  fluids  Arom  the  body, 
500)  separating,  cleaning,  and 
cooling  machines,  546 

Power,  motive.  Improvements  in 
obtaining  and  applying,  Bog- 
gett's  patent,  91;  Clwke  and 
Motley's.  888  ;  Mackintosh's, 
306;  Lawe's,54«;  Smith's.  671  ; 
Houston's.  578 ;  Samnda's  (Lom- 
bard's), 573,  601;  Nasmyth'a, 
618 

Freddy's  watch  and  clock -keys, 
573.  588 

Premiums,  mlaehlevous  effects  of, 
606 

Preparing  fibrous  substances,  Im- 
provements in.  Calvert's  patent. 
68;  Robinson's,  08;  Shaw  and 
CotUm'tf,  116;  Gibson's,  116; 
Wriirht's.  118;  Lord's,  163; 
Mason  and  Collier's,  308;  Do- 
ntsthorpe  and  Whitehead'ir,  477 ; 
Grundy  and  Farrow*s,  545 

Preserving  grain,  Britten's  patent 
improvements  in,  838 

substances,   Vemet'a 


patent  arsenical  solutions  for, 
405 

Presses,  hydraulic,  of  the  Britan- 
nia bridge,  301 

— — ,  lever,  Rnthven's  patent. 


printing,   Beniowtkl's, 


26;  La  Patrie's,  437;  Knight's, 
573 

——,  rope-stretching,  Pollard's 
patent,  193 

Pressttie,  Clark  and  Motley's 
patent  improvements  in  resist- 
ing, 288 

,  indicator,  Mr.  Frsser's, 

364:  Alliott's  patent,  381 

Printing.  Cocksey  and  Nightin- 
gale's patent  improvements  In^ 
379;  Brequette's,  404;  Be- 
niowski's,  486;  Dalton's,  448; 
Knight's,  573 ;  Bureh'a,  596 

Privy  Heal-Ofllee,  Report  of  Com- 
mittee on.  87,  108,  137,  156, 182, 
201.231,322 

Probabilities  and  possibnitlee  of 
physical  science,  15u 

Projectiles,  Hodges's  patent,  546, 
556 

Propeller,  Mr.  Alex.  Gordon's 
fnmiflc.  174 

Propelling,  Improvements  In,  Ma- 
seline^  patent,  66;  Pirn's,  116; 
Hick  and  Hodgson's,  210;  Dug- 
dale  and  Birch's,  546;  Camp- 
bell's, 616 

Prosser,  Thos.,  Esq.,  C.  E.,  on  the 
Physics  of  Steam,  437 

,  R.  Esq.,  (;.  E.,  Sir  J. 

Benlham's  ship-timber  sawing- 
machlnes,  448 

Public  Records,  desiderata  in  a 
repository  for,  78 

Puddling  furnaces,  Wmiams'e 
patent,  66 
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]MMigiic'«  patent  im- 
prvvwnentB  ia,  M;  Unriu'i 
flushing,  lOS;  NeiwtOB't,  IVl; 
kctt  pMitioB  for  the  eir-Teteels 
of,  611,  568,  680;  Bamode's 
(Lombard's),  573.  601;  Denl- 
soo's.  574,  580 ;  WflUann't,  580; 
Oray's,  619 
Ptuchases,  meehaakal,  Hodges's 
patent,  546,  554 

Rails,  liitvohe'ecompovmU  451 
-~— ,  oxydation  of,  in  and  oat 

ofase,  822 
Railway  aoeidents,    Whltworfh's 

patent  mode  of  prervntlng,  190 
,  atmoiphoric,  Oreenhow's 

patent,  64 

■  axles,  on  the  manufoo* 

tuie    of.   298;    diseuteion  on, 

465;  Kiloer's  patent,  426;  Thor- 

neveroft'o,  617 
break,  Sleigh's   patent, 

hridgee,  on  ttaedeHeetion 

of,  900 

■  oafriagvs.  Parson's  pa- 
tent, 211;  Knox's,  286;  Hen- 
son's,  577:  Merchant  and  Har^ 
land's,  616 

enrvce,  method  of  setting 

out,  414,  459 

signals,  GoIegraTe's  pa- 


tent, 522 

■     ■  transit,  Saimoere  light 
loed,  light  engine  system  of.  491 

turntable,  Parson's  pa- 
tent, 211 

switch,     self  -  acting, 

Stearn's,  451 

-wheels,  Haddan'a  patent, 

42;  Newton's,  44;  Parson's, 
211;  Green  and  Newman's, 
827 ;  KUnrr's,  428 

Railways,  Barlow's  patent  im- 
provements in  eonstmeting,  98, 
597;  Brown'e,  142;  Parsons', 
211;  Clark  and  Motley's,  282; 
Brairg's,  284;  Revnolds's,  351 

Ramelli's  Mechanics,  16 

Kawsiin.  R.,  Esq.,  on  the  friction 
of  water,  299,  8<i0 

Recordii,  public,  desiderata  in  a 
repository  for,  78 

Recce's  patent  improvements  in 
treating  peat.  01 

Reece  and  Price's  patent  improre- 

'  ments  in  sugar,  524 

Reeling  machine,  Dodge's  patent, 
477 

Refrigerator,  Waterman's,  501 

Register  of  the  flow  of  fluids. 
Mackintosh's  patent,  306 

Registered  designs  for  articles  of' 
utility,  2.t,  46,  70.  94,  119,  148, 
167,  191,  214,  23 ^  263.  247,  311, 
336,  S.'iS,  3K3,  406.  431,  455,  479, 
502,  5i7.  551.  574,  598 

Registration  law  case,  Benesh  o. 
Brooks.  164 

Regulator,  fluid,  Mackintosh's 
patent,  306 ;  Thompson's,  4?9 

Relative  and  absolute  xeros,  250 

Remington's  patent  steHm,  hy- 
draulic, and  pneumatic  roa 
chines,  382 

Remond's  patent  envelopes  212 

Report  of  Commttii>enf  the  Signet 
and  Privy  Seal-Omces,  87,  lOB, 
137,  156,  182.201,281 

Respiratory  appsrams.  Dr.  Ha- 
weith'8,55 

Revivals,  meeh<tntcal,  276 


I  Rewards,  eoneealed  or  Indinet, 

impolicy  of,  891 
ReynoNL'e  pataDthnprareBieBte  in 

railways,  S8t 
Richard's  Batt-maktaig   machine. 

452 
Riepe'e  patent  Smprovements  in 

the  manufhctnre  of  soap.  1 17 
Rilehte's  patsnt  flre-anns.  574 
RlTeting  machine,  Bro  vn'a  ptttant, 

Roeda,  Macadamised,  euperiority 
of,  272;  Clerke  and  Motley's 
patent  mode  of  oonatmoting.  282 

Roasting  jacks  snd  chains,  Brit- 
ten's patent,  826 

Robertson's,  J.  C,  Esq. ;  evidence 
on  the  law  of  patents,  118, 
137, 157 

Robinson's  patent  improvements 
in  breaking*  scratching,  eutting, 
hackling,  dressing,  combing, 
oanling,  drawing,  roving,  and 
spinning  machines,  98 

Roehax's  patent  oxide  of  sine,  218 

Rook.  Mr.  James,  jun  ;  on  struc- 
tural changes  of  iron,  561 

Rodman's  lamps,  452 

Roe's  imprured  *•  Morse's  tele- 
graph," 69 

Rolling  wheds.  motion  of;  4 

Ropes,  Pollard's  patent  preas  for 
stretching,  hardening,  laying, 
and  dosing,  193 

,  wire.  Smith's  potent  im- 
provements in  manuractnring 
and  setting  up,  516.  825 

Roving,  improvements  In,  Robin- 
son's patent,  96 

Rowe's  patent  mode  of  uniting 
pipe*,  42 

Rowlandson's  patent  modes  of 
treating  mlnetal  waters  and 
obtaining  metals, 

Ruggle*.  improvemenU  in  Tine- 
gar,  596 

Ruskin  (John),"  The  Sev«n  Lamps 
of  Architeetnre,"  by  (revleik), 
128 

Russell  and  Wnolrich's  patent  fan- 
provementein  metalUc  coating, 
285 

Ruchven'a  patent  flr»extfn- 
gulsher,  life  -  preserver,  and 
leTer-piOBS,  381,  436 

Salt  water,  M'Brides's  patent  pro- 
cess for  converting  into  fresh, 
383 

',  plan  foe  the  better  sup- 
ply of  sea-port  towns  with,  510 

Salter's  patent  system  of  flashing 
sewers,  401 

Samuel's  Hght-loAd,  light-enghie 
system  of  railway  transit,  491 

Samuc'a's  (Lorobarda)  bydranHe 
engine,  573,  601 

Sawing  wood,  improvements  in, 
Franefs's  patent,  19;  Sir  8.  fien- 
tham'8,443;  Fink's  452 

Science,  ])hysical,  probabilities 
and  possibilities  of,  150 

',  unrea8onabl«-ness  of,  69 


Scoflem  ( Dr.)  on  the  mannfactate 

of  sugar,  271 
Scouring,  Thorn's  patent  improve- 

menis  in,  500 
Screw  and  paddle,  156 

coupling,  Poole's  patent,  16 

,  hoUow.  Sir  ».  Benthara's 

design  for.  321 

steamiog,  166 

Sea  Waild,  conaiructien  of,  688 


Beif-heatlsg  drat,  238 

Separator,  ore,    Cook's   electm- 

magnetic,  1,  4t 
— —  Newton's  patent,  832; 

PoolCs,  840 
Sewers,  Salter's  pateot  system  of 

flashing,  8,  401 
Sewing  meehine.  Brown's  patent, 

Shankt  pi*snt  mode  of  easttan, 
282 

Sharp's,  WfT.  W.  D.,  reyohrlng^ 
blade  paddle-wheel,  433 

Shaw  and  Cottam's  patent  prepar- 
ing, spinning,  and  donbtlng 
machines,  1 16 

Shears,  Stew's  patent,  615 

Shepherd's  patent  improTeueul 
in  electric  clocks  and  tdegnqriin, 
882 

Ship-bulldera  and  engineers,  53 

Ships,  flambing  bows  of,  3,  39,  S9, 
106 ;  Brown's  patent  improve- 
ments  in  tibnstractin?  and  r%- 

fing,  142;  masttag  of,  24?,  26S, 
75 ;  flir  B.  Bentham's  maehineB 
for  sawing  the  timbers  of,  443 ; 
Dugdale  and  Birch's  patent 
mode  of  btiilding  and  propel- 
ling, MS 

Shirt  ftonts,  Hnlof  s  patat,  540 

Shoee,  Buckler's  patent,  67 ;  Par- 
ry's (hone),  834 

Shot,  lead,  Smith's  patent,  545; 
self-heating.  238 

Slemen's  patent  impieveinenle  in 
steam  engines  and  evaporatioQ, 
287 

Signals,  railway,  Colegnve\  pa- 
tent, 522 

Signet-ofilce,  report  of  eonunfttee 
00,  87.  108,  187,  156,  182,  201, 
231,822 

Silk,  growth  of  in  England,  272; 
improvements  In  eptnolng  and 
winding.  Barberis's  patent,  67 

Simpson  and  Foster's  patent  sol- 
vents, 428 

Sizing  machines,  Cocksey  and 
Nightingale's  patent.  379 

Slack's  patent  improvements  ia 
textile  fobries.  548 

Slate  pencils,  Cohen's,  458 
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